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UNITED STA TES p A TENT AND TRADEMARK OFFICE 

APPLICATION NO. 

14/770,177 

151459 7590 

Carestream Dental LLC 
1765 The Exchange SE 
Atlanta, GA 30339 

ISSUE DATE PATENT NO. 

09/18/2018 10076391 

08/29/2018 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www .uspto.gov 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

95480 8357 

ISSUE NOTIFICATION 

The projected patent number and issue date are specified above. 

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b) 
(application filed on or after May 29, 2000) 

The Patent Term Adjustment is 143 day(s). Any patent to issue from the above-identified application will 
include an indication of the adjustment on the front page. 

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that 
determines Patent Term Adjustment is the filing date of the most recent CPA. 

Applicant will be able to obtain more detailed information by accessing the Patent Application Information 
Retrieval (PAIR) WEB site (http://pair.uspto.gov). 

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the 
Office of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee 
payments should be directed to the Application Assistance Unit (AAU) of the Office of Data Management 
(ODM) at (571)-272-4200. 

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants): 

Yannick Glinec, Montevrain, FRANCE; 
Carestream Dental Technology Topco Limited, London, UNITED KINGDOM; 
Qinran Chen, Shanghai, CHINA; 
Mo Yufeng, Shanghai, CHINA; 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location 
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous 
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation 
works to encourage and facilitate business investment. To learn more about why the USA is the best country in 
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov. 

IR103 (Rev. 10/09) 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION 
NUMBER 

14/770,177 

151459 

FILING or 
37l(c)DATE 

08/25/2015 

Carestream Dental LLC 
1765 The Exchange SE 
Atlanta, GA 30339 

GRPART 

UNIT 

2665 
FIL FEE REC'D 

2600 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

ATTY.DOCKET.NO TOT CLAIMS IND CLAIMS 

95480 20 3 
CONFIRMATION NO. 8357 

CORRECTED FILING RECEIPT 

1111111111111111111111 m~mll!IIIIHIHIU 111111111111111 IIII IIII 
Date Mailed: 08/10/2018 

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination 
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the 
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE, 
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection. 
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please 
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the 
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit 
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply 
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections 

lnventor(s) 

Applicant( s) 

Yannick Glinec, Shanghai, CHINA; 
Qinran Chen, Shanghai, CHINA; 
Mo Yufeng, Shanghai, CHINA; 

Carestream Dental Technology Topco Limited, London,; 

Power of Attorney: The patent practitioners associated with Customer Number 151459 

Domestic Priority data as claimed by applicant 
This application is a 371 of PCT/CN13/72420 03/11/2013 

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution 
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None. 
Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to 
foreign priority. See 37 CFR 1.55 and 1.76. 

Permission to Access Application via Priority Document Exchange: Yes 

Permission to Access Search Results: No 

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as 
appropriate. 

If Required, Foreign Filing License Granted: 10/05/2015 

page 1 of 3 



Page 3 of 392

The country code and number of your priority application, to be used for filing abroad under the Paris Convention, 
is US 14/770,177 

Projected Publication Date: Not Applicable 

Non-Publication Request: No 

Early Publication Request: No 
Title 

METHOD AND SYSTEM FOR BITE REGISTRATION 

Preliminary Class 

382 

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition Applications: No 

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES 

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no 
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent 
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international 
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same 
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing 
of patent applications on the same invention in member countries, but does not result in a grant of "an international 
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent 
protection is desired. 

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an 
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ 
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific 
foreign countries to ensure that patent rights are not lost prematurely. 

Applicants also are advised that in the case of inventions made in the United States, the Director of the US PTO must 
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application 
serves as a request for a foreign filing license. The application's filing receipt contains further information and 
guidance as to the status of applicant's license for foreign filing. 

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the 
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign 
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it 
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html. 

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish 
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative, 
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific 
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may 
call the U.S. Government hotline at 1-866-999-HAL T (1-866-999-4258). 

page 2 of 3 
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GRANTED 

LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where 
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as 
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier 
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The 
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under 
37 CFR 5.13 or 5.14. 

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless 
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This 
license is not retroactive. 

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter 
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national 
security or the export of technical data. Licensees should apprise themselves of current regulations especially with 
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of 
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and 
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of 
Treasury (31 CFR Parts 500+) and the Department of Energy. 

NOT GRANTED 

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12, 
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed 
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35 
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b). 

Select USA 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for 
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources 
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to 
promote and facilitate business investment. SelectUSA provides information assistance to the international investor 
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states, 
and regions competing for global investment; and counsels U.S. economic development organizations on investment 
attraction best practices. To learn more about why the United States is the best country in the world to develop 
technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call 
+ 1-202-482-6800. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NUMBER 

14/770,177 

151459 
Carestream Dental LLC 
1765 The Exchange SE 
Atlanta, GA 30339 

FILING OR 3 71 (C) DATE 

08/25/2015 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

Y annick Glinec 95480 
CONFIRMATION NO. 8357 

POA ACCEPTANCE LETTER 

11111111111111111 lllll ll]~!l]!~l!~l!~mu11111111111111111111111 IIII IIII 

Date Mailed: 08/10/2018 

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY 

This is in response to the Power of Attorney filed 08/08/2018. 

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the 
above address as provided by 37 CFR 1.33. 

/tcouch/ 

Questions about the contents of this notice and the 
requirements it sets forth should be directed to the Office 

of Data Management, Application Assistance Unit, at 
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NUMBER 

14/770,177 

70523 
Carestream Health, Inc. 
ATTN: Patent Legal Staff 
150 Verona Street 
Rochester, NY 14608 

FILING OR 3 71 (C) DATE 

08/25/2015 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

Y annick Glinec 95480 
CONFIRMATION NO. 8357 

POWER OF ATTORNEY NOTICE 

111111111111111111111111]~!1]i~1i~1umuii1~~1111111111111111111111111 

Date Mailed: 08/10/2018 

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY 

This is in response to the Power of Attorney filed 08/08/2018. 

• The Power of Attorney to you in this application has been revoked by the assignee who has intervened as 
provided by 37 CFR 3.71. Future correspondence will be mailed to the new address of record(37 CFR 1.33). 

/tcouch/ 

Questions about the contents of this notice and the 
requirements it sets forth should be directed to the Office 

of Data Management, Application Assistance Unit, at 
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101. 

page 1 of 1 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION 
NUMBER 

14/770,177 

151459 

FILING or 
37l(c)DATE 

08/25/2015 

Carestream Dental LLC 
1765 The Exchange SE 
Atlanta, GA 30339 

GRPART 

UNIT 

2665 
FIL FEE REC'D 

2600 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

ATTY.DOCKET.NO TOT CLAIMS IND CLAIMS 

95480 20 3 
CONFIRMATION NO. 8357 

CORRECTED FILING RECEIPT 

1111111111111111111111 m~mll!llllllt~, 111111111111111 IIII IIII 

Date Mailed: 08/10/2018 

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination 
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the 
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE, 
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection. 
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please 
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the 
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit 
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply 
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections 

lnventor(s) 

Applicant( s) 

Yannick Glinec, Montevrain, FRANCE; 
Qinran Chen, Shanghai, CHINA; 
Mo Yufeng, Shanghai, CHINA; 

Carestream Dental Technology Topco Limited, London, UNITED KINGDOM; 

Power of Attorney: The patent practitioners associated with Customer Number 151459 

Domestic Priority data as claimed by applicant 
This application is a 371 of PCT/CN13/72420 03/11/2013 

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution 
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None. 
Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to 
foreign priority. See 37 CFR 1.55 and 1.76. 

Permission to Access Application via Priority Document Exchange: Yes 

Permission to Access Search Results: No 

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as 
appropriate. 

If Required, Foreign Filing License Granted: 10/05/2015 

page 1 of 3 
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The country code and number of your priority application, to be used for filing abroad under the Paris Convention, 
is US 14/770,177 

Projected Publication Date: Not Applicable 

Non-Publication Request: No 

Early Publication Request: No 
Title 

METHOD AND SYSTEM FOR BITE REGISTRATION 

Preliminary Class 

382 

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition Applications: No 

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES 

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no 
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent 
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international 
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same 
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing 
of patent applications on the same invention in member countries, but does not result in a grant of "an international 
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent 
protection is desired. 

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an 
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ 
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific 
foreign countries to ensure that patent rights are not lost prematurely. 

Applicants also are advised that in the case of inventions made in the United States, the Director of the US PTO must 
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application 
serves as a request for a foreign filing license. The application's filing receipt contains further information and 
guidance as to the status of applicant's license for foreign filing. 

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the 
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign 
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it 
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html. 

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish 
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative, 
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific 
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may 
call the U.S. Government hotline at 1-866-999-HAL T (1-866-999-4258). 

page 2 of 3 
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GRANTED 

LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where 
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as 
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier 
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The 
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under 
37 CFR 5.13 or 5.14. 

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless 
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This 
license is not retroactive. 

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter 
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national 
security or the export of technical data. Licensees should apprise themselves of current regulations especially with 
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of 
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and 
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of 
Treasury (31 CFR Parts 500+) and the Department of Energy. 

NOT GRANTED 

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12, 
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed 
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35 
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b). 

Select USA 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for 
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources 
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to 
promote and facilitate business investment. SelectUSA provides information assistance to the international investor 
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states, 
and regions competing for global investment; and counsels U.S. economic development organizations on investment 
attraction best practices. To learn more about why the United States is the best country in the world to develop 
technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call 
+ 1-202-482-6800. 
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,, 

... 

Doc Code: PA.. 
Document Description: Power of Attorney PTO/AIA/82A (07-13) 

Approved for use through 01/31/2018. OMS 0651-0035 
U.S Patent and Trademark Office; U.S DEPARTMENT OF COMMERCE 

Under tile Paperwork Retiuclion Act of 1995. no persons are requiret1 lo respond to a collection of information uniess it tiispiays a valirJ 0MB control number. 

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE 
REGISTERED PRACTITIONERS 

NOTE: This form is to be submitted with the Power of Attorney by Applicant form (PTO/AIA/82B) to identify the appiication to which the 
Power of Attorney is directed, in accordance with 37 CFR 1.5, unless ttle application number and filing date are identified in the Power of 
Attorney by Applicant form. If neither form PTO/AIA/82A nor form PTO/AIA82B identifies the application to which the Power of Attorney is 
directed, the Power of Attorney wiii not be recognized in the application. 

Application Number 14/770, 177 

Filing Date August25,2015 

First Named Inventor GUNEC, Yannick 

Title Method and System for Bite Registration 

Art Unit 2665 

Examiner Name PATEL, Nirav G. 
Attorney Docket Number 95480 

SIGNATURE of Applicant or Patent Practitioner 

Signature /R. Stevan Coursey/ Date (Optional) August 8, 2018 
Name R. Stevan Coursey Registration 39,949 

Number 

Title (if Applicant is a 
juristic entity) 

Applicant Name (if Applicant is a juristic entity) 

I 
NOTE: This form must be signed in accordance with 37 CFR 1.33, See 37 CFR 1.4(d) for signature requirements and certifications. If 
more than one applicant, use multiple forms. 

[Z] *Total of 1 forms are submitted. 

Thls collection of information is required by 37 CFR 1,131, 1.32, and 1.33. The information is required to obtain or retain a benefit by 
the public wtiictl is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 
1.11 and 1.14. This collection is estimated to take 3 minutes to complete, including gathering, preparing, and submitting t~1e completed 
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require 
to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and 
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR 
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

ff you need assistance in completing the form, calf 1-800-PT0-9199 and select option 2. 
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Doc Code: PA,, 
Document Description: Power of Attorney 

PTO/AJA/628 (07-13) 
Approvoo for use through 01/3112018. 0MB 068 i-0035 

lJ,S, Pat,,n\ an~ Trademark Oi:1ce; U.S. OEPAfHMfNT Ot- COMMERCE 

Und~r the Papel\vmk !~dt:c?ion Act of ·! :395 .. no persons are req,;ired Jo respond to i::t o.:,iiectk•i! of !niorma~ion un.lef>S H displays a valid OM8 contrd numbf>r 

:::: ::: 
I hereby revoke all previous pov11ers of attorney given in the application identified ln i;Jther the attached transmittal !e!ter or 

the boxes below, 

[l] 

□ 

(Note: Ttle boxes above may be left blar:k if inforrnalion is provided on form PTO/AIA/82A.) 

I 11ereby appoint the Patent Practllioner{s) associated with !he following Customer Number as my/our attomey(s) or agent(s). and 

to !ransact all business in the United Staies Patent and Trademark Office connected the1·ewith for the application referenced in 

the at!aclied transmi1tal letter (form PTO/AIAl8.2A) or identified abOve: : I 
OR 1 .. ···········--········ 151459 ____ ~ ___ ....... 

I hereby appoint Praclitioner(s) named in the attached list (forrn PTO/AIA/82C) as my/our altorney(s) or agent(s), ,md to transact 

al! business in the United St<lt<% Patent and Trademark Office connected therewith for the patent application referenced in the 

attached tmnsrnitta! letter (form PT0.1.A.IAIS2A) or identified above. (Note: Complete form PTO.fAIA/82C.) 

Please recognize or change the correspondence address for the application identified in the attached transmittal 

letter or the boxes above to: 

[Z] The.address assod.ated with the abow,•rnentioned Customer Number 

OR 

□ The address assodated with Customer Number r··::·················· ...... 
OR 

□ Firrnor 
lndMdual Name 

Address 

City 

Country 

Telephone 

I Staie 

I Email 

l 

I 
I am the Applicant (if the Applicant is a juris!ic entity, 11st the App!!Cilnt name in tt1e box): 

! Zip l 

r-- .. . ---------···················~········- -----------------····· ---····---------······· 

LC?ar~~!r_e~~-□_e_nt_a __ ~_.! e?~_n_o_log_t_"I~P?O Limited .... ------······--·----····---------' 
□ !nvenlor or Joint lnventor (title not required below) 

D Legal Representative of a Deceas,,d or Legally Incapacitated Inventor (title not required be!ow) 

[ZJ Assignee or Person to Whom the lnveritor is Under an Obligation to Assign (provide signer's line if applicar,t is a juristic entity) 

□ Persori Who Otherwise Shows Sufficient Proprietary !r,terest (e.g., a petition under 37 CFR ·1 A6(b)(.2) was granted in !he 

apoltcation or is concurrent!" bein0 file,d with !his document) (provide signer's tiHe if armlicant ls a !uristlc entitvl 

S!G~ATURE of Applicant for Patent 

The undersigned {whose title is supplied ~o.~4uthorJi.ed to act O:'\ behalf of the applicant (e.g., where th,, applicant is a jmistic enUty). 

Name Philippe Mailiet 

Title Managing Director 

!::!Qil;,;_ Signature -Thies form must be signed by the appl[cant in accordance with 37 CFR i.33. See 37 CFR 1.4 for signature requirements 

and certiftca!lor.s. If more !han one applicant, use multiple forms. 

0rot-al of 1 forms are submitted. 

Tills collecl1cn of information ,s rnQwf<ld by 37 CFR 1.1,J'!, 1.32, "nd 1.:,:i. Tt,e 1nfom1at1on is required to obtain ur .rntmn a benefit by the pul)l;cwhich<s to file (and by!he 

USPTO to prnce,;s} an applicatimi, Cunfidenlialit,1 Is governed by 35 U.S.C. ·; 22 and ;,7 CFR 1.11 ,md 1, ·14. Th!s collection is es!ime!e<J !o ta,:e 3 minu!es !u complete, 

ind1.1<i1ng galhe,ing, preparing, and s,;bm!t!ing lhe compkeled applicalion form to 1!1e USl>TO. Time ,Ail vary depondlr,g upon the lndillidual ,,'!Se. Any comments ,:,o the amount 

cf time YOll requira lo complete this fonn and/or suggestions fer r€d<JdnG this burden, should be sent lo !he Chief lnfom,a!ion Offio.,r. U.S. Patent and Trademark Offico. U.S. 

Oe.r,artmenl of Commerw, P .0. Bc»t i 4 !iO, AJex;;r,dtia, VA 22313·1450. 00 NOT i;!,ND FEES OR COMPLETED FORMS TO THIS AO~ESS. SEND TO: Commissioner 

for Patents, P.O. Box 1450, Al;,xandri", VA 22313-145(!, 
If you need ass/slance ill comp/c,tin,, the form, call 1-8../JO-PT0-9199 and select option 2, 

) 
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PTO/AIA/82C (07-13) 
Appmvet1 for use through 01/31/2018. OMS 0651-0035 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under tile Paperwork Reduction Ac! of 1995, no persons are required !o respond to a collection of information un!ess It displays a vaiirJ 0MB control nuniber 

No more than ten (10) patent practitioners total may be appointed as set forth below by name and registration number. 
This page need not be submitted if appointing the Patent Practitioner(s) associated with a Customer Number (see form 
PTO/AIA/82B): 

Name 
Registration 
Number 
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Privacy Act Statement 

The Privacy Act of 197 4 (P .L. 93-579) requires that you be given certain information in 
connection with your submission of the attached form related to a patent application or patent. 
Accordingly, pursuant to the requirements of the Act, please be advised that: (1) the general 
authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the 
information solicited is voluntary; and (3) the principal purpose for which the information is used 
by the U.S. Patent and Trademark Office is to process and/or examine your submission related 
to a patent application or patent. If you do not furnish the requested information, the U.S. Patent 
and Trademark Office may not be able to process and/or examine your submission, which may 
result in termination of proceedings or abandonment of the application or expiration of the 
patent. 

The information provided by you in this form will be subject to the following routine uses: 

1. The information on this form will be treated confidentially to the extent allowed under the 
Freedom of Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records 
from this system of records may be disclosed to the Department of Justice to determine 
whether the Freedom of Information Act requires disclosure of these records. 

2. A record from this system of records may be disclosed, as a routine use, in the course of 
presenting evidence to a court, magistrate, or administrative tribunal, including 
disclosures to opposing counsel in the course of settlement negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of 
Congress submitting a request involving an individual, to whom the record pertains, 
when the individual has requested assistance from the Member with respect to the 
subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of 
the Agency having need for the information in order to perform a contract. Recipients of 
information shall be required to comply with the requirements of the Privacy Act of 197 4, 
as amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty 
in this system of records may be disclosed, as a routine use, to the International Bureau 
of the World Intellectual Property Organization, pursuant to the Patent Cooperation 
Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal 
agency for purposes of National Security review (35 U.S.C. 181) and for review pursuant 
to the Atomic Energy Act (42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the 
Administrator, General Services, or his/her designee, during an inspection of records 
conducted by GSA as part of that agency's responsibility to recommend improvements in 
records management practices and programs, under authority of 44 U.S.C. 2904 and 
2906. Such disclosure shall be made in accordance with the GSA regulations governing 
inspection of records for this purpose, and any other relevant (Le., GSA or Commerce) 
directive. Such disclosure shall not be used to make determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public 
after either publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a 
patent pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the 
limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in an 
application which became abandoned or in which the proceedings were terminated and 
which application is referenced by either a published application, an application open to 
public inspections or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, 
State, or local law enforcement agency, if the USPTO becomes aware of a violation or 
potential violation of law or regulation. 
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PTO/AIA/96 (08-12) 
Approved for use through 01/31/2013. 0MB 0651-0031 

U.S. Patent and Trademark Ollice. US. DEPARTMEl\ff OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a co!lection of information uniess il dlspiays a valid 0MB control number. 

STATEMENT UNDER 37 CFR 3.73(c} 
Applicant/Patent Owner: Carestream Dental Technology Topco Limited 

Application No./Patent No.: 141770, 177 Flied/Issue Date: _A_u_g_u_s_t_2_5_,_2_0_1_5 _______ _ 

Titled: Method and System for Bite Registration 

Carestream Dental Technology Topco Limited, a corporation 
---------------------------

(~Jame of Assignee) (Type of Assignee, e.g., corporation, partnership. university, government agency, etc.) 

states that, for tl1e patent application/patent identified above, it is (choose one of options i, 2. ~-l or 4 below): 

1. 0 The assignee of t~1e entire right, title, and interest. 

An assignee of less tt1an the entire right, title, and interest (check applicable box): 

LJ n1e extent (by percentage) of its owners~1ip interest is ______ %. Additional Staternent(s) by t~1e owners 
holding tl1e balance of the interest must be submitted to account for i 00% of tl1e ownership interest. 

[J There are unspecified percentages of ownership. The other parties, including inventors, who together own the entire 
right, title and interest are: 

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire 
right, title. and interest. 

3. [J The assignee of an undivided interest in the entirety (a complete assignment from one of the joint inventors was made}. 
The other parties, including inventors, who together own the entire right, title, and interest are: 

Additional Statement(s) by the owner(s) holding tt1e balance of t~1e interest must be submitted to account 1or the entire 
right, title, and interest 

4. [J The recipient, via a court proceeding or the like (e.g., bankruptcy, probate), of an undivided interest in the entirety (a 
complete transfer of ownerst1ip interest was made). Tt1e certified document(s) st1owing the transfer is attact1ed. 

Tt1e interest identified in option 1, 2 or 3 above (not option 4) is evidenced by either (choose one of options A or B below): 

A. D An assignment from the inventor(s) of tl1e patent application/patent identified above. The assignment was recorded in 
tt1e United States Patent and Trademark 01fice at Reel ______ , Frame ______ , or 1or w~1ict1 a copy 
thereof is attached. 

B. [J A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows: 

1. From: Yannick Glinec To: Carestream Health, Inc 

The document was recorded in the United States Patent and Trademark Office at 

Reel 036463 , Frame 0651 , or for which a copy thereof is attached. 

2. Fmrn: Qinran Chen To: Carestream Health, Inc. 

The document was recorded in the United States Patent and Trademark Office at 

Ree! 036463 , Frame 0651 . or for which a copy thereof is attached. 

[Page 1 of 2] 
This co!lection of information is required by 37 CF'R 3.73(b). The intorma!ion is required to obtain or retain a benefit by the public which is to fiie (and by the USPTO to 
process) an application. Confidentiality is governed by 35 U .S.C. 122 and 37 CFR 1 .11 and 1.14. This co!lection is est!rnated to take i 2 minutes to complete, includ!n~~ 
gathering, preparing. and submitting the comp!e!ed appilcation lorrn to the US PTO. Time wiii vary depending upon the individual case. Any comments on the amount 
of time you require to comp!ete this form and/or sugges!ions tor reduC!l,g this burden, should be sent to the Chief Information Officer. U.S. Patent and Trademark 
Off!ce. US. Department of Commerce. P 0. Box 1450, Aiexandr!a. VA 22313-1450. DO NOT Sf:r~D FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND 
TO: Commissioner for Patents, P.O. Box ·1450, Alexandria, VA 223·13.·1450. 

lfyou need assistance in completing the form, call 1-800-PTO-9199 and select option 2. 
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PTOiAIA/96 (08-12) 
Approved tor use through 0"1/31/2013. 0MB 0651-003'1 

U.S Patent and Trademark Oiiice; U.S. DEPARTMENT OF COMME.RCE 
Under the Paperwork Reduction Act cf 1995. no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

STATEMENT UNDER 37 CFR 3.73(c} 

3. From: Yufeng Mo To: Carestream Health, Inc. 

Ttie document was recorded in ti1e United States Patent and Trademark Office at 

Reel 036463 , Frame _0_6_5_1 ____ , or for wt1ict1 a copy ti1ereoi is attact1ed. 

4. From: Carestream Health, Inc. To: Carestream Dental Technology Topco Limited 

Tt1e document was recorded in ti1e United States Patent and Trademark Office at 

Reel 044873 , Frame _0_5_2_0 ____ , or for which a copy thereof is attached. 

5. From: ___________________ To: __________________ _ 

The document was recorded in the United States Patent and Trademark Office at 

Reel ______ , Frame ______ , or for which a copy thereof is attached. 

6. From: ___________________ To: __________________ _ 

Tl1e document was recorded in the United States Patent and Trademark Office at 

Reel ______ , Frame ______ , or for whicl1 a copy thereof is attached. 

D Additional documents in the chain of title are listed on a supplemental sheet(s). 

[2J As required by 37 CFR 3. 73(c)(1 )(i), the documentary evidence of tt1e chain oi title from the original owner to tt1e 
assignee was, or concurrently is being, submitted for recordation pursuant to 37 CFF{ 3.11. 

[NOTE: A separate copy (i.e., a true copy of the originai assignment document(s)) must be submitted to Assignment 
Division in accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302.08] 

The undersigned (whose title is supplied below) ls authorized to act on behalf of the assignee. 

/R. Stevan Coursey/ August 8, 2018 
Signature Date 

R. Stevan Coursey 39,949 

Printed or Typed Name Titie or Registration Number 

[Page 2 of 2] 
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Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your 
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the 
requirements of the Act, please be advised mat: (1) the general autMrity !or me collection of this information is 35 
U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the 
information is used by the U.S. Patent and Trademark Office is to process and/or examine your submission related 
to a patent application or patent. If you do not furnish the requested information, the U.S. Patent and Trademark 
Office may not be able to process and/or examine your submission, which may result in termination of proceedings 
or abandonment of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of 
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records 
may be disclosed to the Department of Justice to determine whether disclosure of these records is 
required by the Freedom of Information Act. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting 
evidence to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the 
course of settlement negotiations. 

3. A record in this system of records may be disc!osed, as a routine use, to a Member of Congress 
submitting a request involving an individual, to whom the record pertains, when the individual has 
requested assistance from the Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency 
having need !or the information in order to perform a contract. Recipients of information s~1ail be required 
to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of 
records may be disc!osed, as a routine use, to the International Bureau of the World Intellectual Property 
Organization, pursuant to the Patent Cooperation Treaty. 

6. A record in this system of records may be disciosed, as a routine use, to another federal agency for 
purposes of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act 
(42 U.S.C. 218(c)). 

7. A record from this system of records may be disciosed, as a routine use, to the Administrator, General 
Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency's 
responsibility to recommend improvements in records management practices and programs, under 
authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA 
regulations governing inspection of records for this purpose, and any other relevant (i.e., GSA or 
Commerce) directive. Such disc!osure shall not be used to make determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either 
publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 
151. Further, a record rnay be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the 
public if the record was filed in an application which became abandoned or in which the proceedings were 
terminated and which application is referenced by either a published application, an application open to 
public inspection or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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Doc Code: R46C.REQ 
Document Description: Request under 37 CFR 1.46(c) to correct, update or change the applicant. 

f'TO/AIA/,n (04-15) 
Appmved for use through 11/30/2020. 0MB 0651-0031 

U.S. Patent and Trademark Office, U.S. DEPARTMENT OF COMMERCE 
Unaer t 1e Paperwor Re uct1on Act ot 1995, no persons are reauire k d . d to respon d to a co ecbon ot m orrnat;on l.m ess it 1sr.mws a va:1. 0MB c.ontrrn nurn er. II -· f I . d" ' '"d b 

r REQUEST TO CORRECT OR UPDATE Application Number 14/770,177 
.'Ii 

THE NAME OF THE APPLICANT UNDER Filing Date August 25, 2015 

37 CFR 1.46{c)(1), OR CHANGE THE First Named Inver.tor GLINEC, Yannic:k 

APPLICANT UNDER 37 CFR 1.46(c){2) A1t Unit 2655 

(FOR USE ONLY IN APPLICATIONS FILED ON OR AFTER Examiner Name PATEL, Nirav G. 

SEPTEMBER 16, 2012) Practitioner Docket 95480 \... Number .,) 

To: Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Appiicant hereby requests that the name of the applicant be corrected or updated under 37 CFR 1.46(cl(1), or that the applicant be changed 

under 37 CFR 1.46(cl(2), in t~1e above-identified application. Requests under 37 CFR 1.46(c){1l or (cl(2) cannot be submitted after payment of 

the issue fee or if the application has been patented. 

Please check the applicable box(es) below. 

□ 1. This request is to correct or update the name of the applicant (under 37 CFR 1.46(cl(1)) and includes: 

□ An application data sheet (ADS) in accordance with 37 CFR 1.76(c) with the corrected or updated information shown with markings 

(e.g., under!ining for insertions, strikethrough for deletions). A Corrected Web-based ADS may be used. 

Note: Requests under 37 CFR 1.46(c)(1) may be filed to correct typographical errors in the name of the§ 1.46 applicant, or for 

updating the name of the§ 1.46 applicant (i.e., where there is no change in the applicant itself but just in the applicant's name). See 

the Manual of Patent Examining Procedure (MPEPl section 605.01. 

[i] 2. This request is to change the applicant (under 37 CFR 1.46(cl(2)) and includes: 

[iJ An application data sheet (ADS) in accordance with 37 CFR 1.76(c) that identifies the changes with proper markings (under!ining for 

insertions and strikethrough for deletions). A Corrected Web .. based ADS may be used. 

[iJ A Statement Under 37 CFR 3.73(c) (Form PTO/AIA/96 or equivalent). See MPEP 325. 

I am the 

□ applicant* □ attorney or agent of record [i] attorney or agent acting under 37 CFR 1.34 

Registration number Registration number 39.949 

Signature /R. Stevan Coursey/ 
Typed or printed name R Srevan Coursey 

Date August B, 2018 

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and certifications. * Juristic entities 

must be represented by a patent practitioner (See 37 CFR 1.31, applicable to any paper flied on or after September 16, 2012 that is presented 

on behalf of a juristic entity, regardless of application filing date). Submit multiple forms if more than one signature is required, see below**. 

~ ** Total of ·1 forms are submitted. 

This collect,on of information 1s reqw, ed oy 37 GR 1.36. : he 1nformat1on 1s requ11 ed to obtain or retain a benefit oy the puol1c wh,ch 1s to file (ana by the USPTO to 

process) an application. Confidentiaiity is governed by 3.5 U,S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to cornpiete, including 

gathering, preparing, and submitting the completed applicat!Dn form tD the U5PTO. Time wili vary depending upon the individual case, Any rnmments on the 

amDunt of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and 

Trademark Office, U.S. Department oi Cornrnerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THiS ADDRESS. SEND 

TO; Commissioner for Patents, P.O. BOK 1'1150, Alexandria, VA 22313-1450. 

if you need assistance in completing the form, cal! 1-800-PT0-9199 and select' option 2. 
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Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your 
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the 
requirements of the Act, please be advised that: (1) the general authority for the collection of this information is 
35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which 
the information is used by the U.S. Patent and Trademark Office is to process and/or examine your submission 
related to a patent application or patent. If you do not furnish the requested information, the U.S. Patent and 
Trademark Office may not be able to process and/or examine your submission, which may result in termination 
of proceedings or abandonment of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of 
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records 
may be disclosed to the Department of Justice to determine whether disclosure of these records is 
required by the Freedom of Information Act. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting 
evidence to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in 
the course of settlement negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress 
submitting a request involving an individual, to whom the record pertains, when the individual has 
requested assistance from the Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency 
having need for the information in order to perform a contract. Recipients of information shall be required 
to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system 
of records may be disclosed, as a routine use, to the International Bureau of the World Intellectual 
Property Organization, pursuant to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for 
purposes of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act 
(42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General 
Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency's 
responsibility to recommend improvements in records management practices and programs, under 
authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA 
regulations governing inspection of records for this purpose, and any other relevant (i.e., GSA or 
Commerce) directive. Such disclosure shall not be used to make determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either 
publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 
151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1. 14, as a routine use, to 
the public if the record was filed in an application which became abandoned or in which the proceedings 
were terminated and which application is referenced by either a published application, an application 
open to public inspection or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or 
regulation. 
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r I VIMIM/ l"'t \UL.-10) 

Approved for use through 11/30/2020. 0MB 0651-0032 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Attorney Docket Number 95480 
Application Data Sheet 37 CFR 1.76 

Application Number 14/770, 177 

Title of Invention METHOD AND SYSTEM FOR BITE REGISTRATION 

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the 
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1. 76. 
This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the 
document may be printed and included in a paper filed application. 

Secrecy Order 37 CFR 5.2: 

D Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to 
37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.) 

Inventor Information: 

Inventor 1 Remove 

Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

Yannick Glinec 

Residence Information (Select One) 0 US Residency @ Non US Residency 0 Active US Military Service 

City Sl=laR§!Rai Montevrain !country of Residence i IGNFR 

Mailing Address of Inventor: 

Address 1 GaFestFearn l=lealtl=l, IRG. Carestream Dental LLC - c/o PateRt Legal -Staff Dept. 

Address 2 ~ aQ VeFeRa StFeet 1765 The Exchange SE 

City I Resl=lesteF Atlanta I State/Province IN¥GA 

Postal Code 44-e0030339 I Country i us 

Inventor 2 Remove 

Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

Qinran Chen 

Residence Information (Select One) 0 US Residency @ Non US Residency 0 Active US Military Service 

City Shanghai !country of Residence i jCN 

Mailing Address of Inventor: 

Address 1 GaFestFearn l=lealtl=l, IRG. Carestream Dental LLC - c/o PateRt Legal -Staff Dept. 

Address 2 ~ aQ VeFeRa StFeet 1765 The Exchange SE 

City I Resl=lesteF Atlanta I State/Province IN¥GA 

Postal Code 44-eOO 30339 I Country i us 

Inventor 3 Remove 

Legal Name 

CCC-\11,1,.,,h.')') -t:'l 
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r IVlr\.lMJ I~ \UL.-10) 

Approved for use through 11/30/2020. 0MB 0651-0032 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Attorney Docket Number 95480 
Application Data Sheet 37 CFR 1. 76 

Application Number 14/770, 177 

Title of Invention METHOD AND SYSTEM FOR BITE REGISTRATION 

Prefix Given Name Middle Name Family Name Suffix 

Mo Yufeng 

Residence Information (Select One) 0 US Residency @ Non US Residency 0 Active US Military Service 

City Shanghai !Country of Residence i ICN 

Mailing Address of Inventor: 

Address 1 GaFestFeaFR l=lealU:1, IRs. Carestream Dental LLC - c/o PateRt Legal Staff Dept. 

Address 2 ~ aQ VeFeRa StFeet 1765 The Exchange SE 

City I Resl=lesteF Atlanta I State/Province IN¥GA 

Postal Code 44-eOO 30339 I Country i us 
All Inventors Must Be Listed - Additional Inventor Information blocks may be I Add I generated within this form by selecting the Add button. 

Correspondence Information: 
Enter either Customer Number or complete the Correspondence Information section below. 
For further information see 37 CFR 1.33(a). 

D An Address is being provided for the correspondence Information of this application. 

Customer Number ~ 151459 

Email Address f;)ateRt@saFestFeaFR. seFR patent(@csdental.com I I Add EmaU I !Remove Email I 

Application Information: 

Title of the Invention METHOD AND SYSTEM FOR BITE REGISTRATION 

Attorney Docket Number 95480 I Small Entity Status Claimed □ 
Application Type Nonprovisional 

Subject Matter Utility 

Total Number of Drawing Sheets (if any) 18 I Suggested Figure for Publication (if any) I 
Filing By Reference: 
Only complete this section when filing an application by reference under 35 U.S.C. lll(c) and 37 CFR 1.57(a). Do not complete this section if 
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be 
provided in the appropriate section(s) below (i.e., "Domestic Benefit/National Stage Information" and "Foreign Priority Information"). 

For the purposes of a filing date under 37 CFR 1.53(b), the description and any drawings of the present application are replaced by this 
reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a). 

Application number of the previously Filing date (YYYY-MM-DD) Intellectual Property Authority or Country 
filed application 

C:CC \1\1,..h '1 '1 "'-'l 
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Approved for use through 11/30/2020. 0MB 0651-0032 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Attorney Docket Number 95480 
Application Data Sheet 37 CFR 1. 76 

Application Number 14/770,177 

Title of Invention METHOD AND SYSTEM FOR BITE REGISTRATION 

Publication Information: 
D Request Early Publication (Fee required at time of Request 37 CFR 1.219) 

Request Not to Publish. I hereby request that the attached application not be published under 

□ 
35 U.S.C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the 
subject of an application filed in another country, or under a multilateral international agreement, that requires 
publication at eighteen months after filing. 

Representative Information: 

Representative information should be provided for all practitioners having a power of attorney in the application. Providing 
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32). 
Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer 
Number will be used for the Representative Information during processing. 

Please Select One: @ Customer Number J O US Patent Practitioner J O Limited Recognition (37 CFR 11.9) 

Customer Number -7Ga2-J 151459 

Domestic Benefit/National Stage Information: 
This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, 365(c), or 386(c) or indicate 
National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes 
the specific reference required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78. 
When referring to the current application, please leave the "Application Number" field blank. 

Prior Application Status Pending J R.em6ve J 

Filing or371(c) Date 
Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

a 371 of international PCT /CN 13/072420 2013-03-11 

Additional Domestic Benefit/National Stage Data may be generated within this form I Add I by selecting the Add button. 

Foreign Priority Information: 

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet 

constitutes the claim for priority as required by 35 U.S.C. 119(b) and 37 CFR 1.55. When priority is claimed to a foreign application 

that is eligible for retrieval under the priority document exchange program (PDX)i the information will be used by the Office to 

automatically attempt retrieval pursuant to 37 CFR 1.55(i)(1) and (2). Under the POX program, applicant bears the ultimate 

responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual 

property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g)(1 ). 

CC'C \J\l,.,,h ') ') ◄ 'J 
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Approved for use through 11/30/2020. 0MB 0651-0032 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Attorney Docket Number 95480 
Application Data Sheet 37 CFR 1. 76 

Application Number 14/770, 177 

Title of Invention METHOD AND SYSTEM FOR BITE REGISTRATION 

I Remove. I 
Application Number Countryi Filing Date (YYYY-MM-DD) Access Codei (if applicable) 

Additional Foreign Priority Data may be generated within this form by selecting the 
Add button. I Add I 

Statement under 37 CFR 1.55 or 1. 78 for AIA (First Inventor to File) Transition 
Applications 

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also 
contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March 

□ 16, 2013. 
NOTE: By providing this statement under 37 CFR 1.55 or 1. 78, this application, with a filing date on or after March 
16, 2013, will be examined under the first inventor to file provisions of the AIA. 

CCC \Al,-,.h,..,,.., -1':I! 
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Approved for use through 11/30/2020. 0MB 0651-0032 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Attorney Docket Number 95480 
Application Data Sheet 37 CFR 1. 76 

Application Number 14/770, 177 

Title of Invention METHOD AND SYSTEM FOR BITE REGISTRATION 

Authorization or Opt-Out of Authorization to Permit Access: 

When this Application Data Sheet is properly signed and filed with the application, applicant has provided written 
authority to permit a participating foreign intellectual property (IP) office access to the instant application-as-filed (see 
paragraph A in subsection 1 below) and the European Patent Office (EPO) access to any search results from the instant 
application (see paragraph B in subsection 1 below). 

Should applicant choose not to provide an authorization identified in subsection 1 below, applicant must opt-out of the 
authorization by checking the corresponding box A or B or both in subsection 2 below. 

NOTE: This section of the Application Data Sheet is ONLY reviewed and processed with the INITIAL filing of an 
application. After the initial filing of an application, an Application Data Sheet cannot be used to provide or rescind 
authorization for access by a foreign IP office(s). Instead, Form PTO/SB/39 or PTO/SB/69 must be used as appropriate. 

1. Authorization to Permit Access by a Foreign Intellectual Property Office(s) 

A. Priority Document Exchange (PDX) - Unless box A in subsection 2 (opt-out of authorization) is checked, the 
undersigned hereby grants the USPTO authority to provide the European Patent Office (EPO), the Japan Patent Office 
(JPO), the Korean Intellectual Property Office (KIPO), the State Intellectual Property Office of the People's Republic of 
China (SIPO), the World Intellectual Property Organization (WIPO), and any other foreign intellectual property office 
participating with the USPTO in a bilateral or multilateral priority document exchange agreement in which a foreign 
application claiming priority to the instant patent application is filed, access to: (1) the instant patent application-as-filed 
and its related bibliographic data, (2) any foreign or domestic application to which priority or benefit is claimed by the 
instant application and its related bibliographic data, and (3) the date of filing of this Authorization. See 37 CFR 1.14(h) 
(1 ). 

B. Search Results from U.S. Application to EPO - Unless box Bin subsection 2 (opt-out of authorization) is checked, 
the undersigned hereby grants the USPTO authority to provide the EPO access to the bibliographic data and search 
results from the instant patent application when a European patent application claiming priority to the instant patent 
application is filed. See 37 CFR 1.14(h)(2). 

The applicant is reminded that the EPO's Rule 141 (1) EPC (European Patent Convention) requires applicants to submit a 
copy of search results from the instant application without delay in a European patent application that claims priority to 
the instant application. 

2. Opt-Out of Authorizations to Permit Access by a Foreign Intellectual Property Office(s) 

A Applicant DOES NOT authorize the USPTO to permit a participating foreign IP office access to the instant 
□ application-as-filed. If this box is checked, the USPTO will not be providing a participating foreign IP office with 

any documents and information identified in subsection 1A above. 

B. Applicant DOES NOT authorize the USPTO to transmit to the EPO any search results from the instant patent 
D application. If this box is checked, the US PTO will not be providing the EPO with search results from the instant 

application. 

NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the 
application in accordance with 37 CFR 1.14. 

CC:C \1\1,..h 'l 'l '1'l 
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Approved for use through 11/30/2020. 0MB 0651-0032 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Attorney Docket Number 95480 
Application Data Sheet 37 CFR 1.76 

Application Number 14/770, 177 

Title of Invention METHOD AND SYSTEM FOR BITE REGISTRATION 

Applicant Information: 

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFR 
to have an assignment recorded by the Office. 

Applicant 1 I Remove I 
If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed. 
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR 
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person 
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an 
applicant under 37 CFR 1.46 (assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient 
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be 
identified in this section. I C_lear I 
0 Assignee I O Legal Representative under 35 U.S.C. 117 IO Joint Inventor 

r-.. -- ~- - .a.L- ~ ..... - ·- -l-.1:- ... .... ... ...... ~ ......... 0 Person who shows sufficient proprietary interest \;::/ - ·u ' 

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is: 

I 
Name of the Deceased or Legally Incapacitated Inventor: 

If the Applicant is an Organization check here. IX] 

Organization Name J GaFestFearn l=lealtl::l, IRs. Carestream Dental Technology To12co Limited 

Mailing Address Information For Applicant: 

Address 1 GaFestFearn l=lealtl::l, IRS. ste PateRt be§Jal Staff Cleveland House 

Address 2 ~ aQ VeFeRa StFeet 33 King Street 

City Resl::lesteF London State/Province N¥ 

Country1 I YS UK Postal Code 44eOOSW1Y6RJ 

Phone Number Fax Number 

Email Address 

Additional Applicant Data may be generated within this form by selecting the Add button. I Add I 

Assignee Information including Non-Applicant Assignee Information: 

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 
37 of CFR to have an assignment recorded by the Office. 

CCC \Alnh "') "') "l'l 
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Approved for use through 11/30/2020. 0MB 0651-0032 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Attorney Docket Number 95480 
Application Data Sheet 37 CFR 1. 76 

Application Number 14/770,177 

Title of Invention METHOD AND SYSTEM FOR BITE REGISTRATION 

Assignee 1 

Complete this section if assignee information, including non-applicant assignee information, is desired to be included on the patent 
application publication. An assignee-applicant identified in the "Applicant Information" section will appear on the patent application 
publication as an applicant. For an assignee-applicant, complete this section only if identification as an assignee is also desired on the 
patent application publication. 

Remove 

If the Assignee or Non-Applicant Assignee is an Organization check here. □ 
Prefix Given Name Middle Name Family Name Suffix 

Mailing Address Information For Assignee including Non-Applicant Assignee: 

Address 1 

Address 2 

City State/Province 

Country i I Postal Code 

Phone Number Fax Number 

Email Address 

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by 
selecting the Add button. I Add I 

Signature: Rernovei 

NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b). However, if this Application 
Data Sheet is submitted with the INITIAL filing of the application and either box A or B is not checked in 
subsection 2 of the "Authorization or Opt-Out of Authorization to Permit Access" section, then this form must 
also be signed in accordance with 37 CFR 1.14(c). 

This Application Data Sheet must be signed by a patent practitioner if one or more of the applicants is a juristic 
entity (e.g., corporation or association). If the applicant is two or more joint inventors, this form must be signed by a 
patent practitioner, filljoint inventors who are the applicant, or one or more joint inventor-applicants who have been given 
power of attorney (e.g., see US PTO Form PTO/AIN81) on behalf of filljoint inventor-applicants. 

See 37 CFR 1.4(d) for the manner of making signatures and certifications. 

Signature /R. Stevan Coursey/ Date (YYYY-MM-DD) 2018-08-08 

First Name R. Stevan I Last Name I Coursey Registration Number 39,949 

Additional Signature may be generated within this form by selecting the Add button. I Add· I 

C:CC' \Al,.,.h "l 'l -1'l 
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Approved for use through 11/30/2020. 0MB 0651-0032 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless ii contains a valid 0MB control number. 

95480 Attorney Docket Number 
Application Data Sheet 37 CFR 1.76 

Application Number 14/770,177 

Title of Invention METHOD AND SYSTEM FOR BITE REGISTRATION 

This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefit by the public which 
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This 
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data 
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to 
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and 
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR 
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

CC'C\1\1,...h "'l "'l -t'l 
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Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the attached form related to a patent 
application or patent. Accordingly, pursuant to the requirements of the Act, please be advised that: (1) the general authority for the collection of this information 
is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and 
Trademark Office is to process and/or examine your submission related to a patent application or patent. If you do not furnish the requested information, the U.S. 
Patent and Trademark Office may not be able to process and/or examine your submission, which may result in termination of proceedings or abandonment of 
the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

1 The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act (5 U.S.C. 552) and the Privacy 
Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the Department of Justice to determine whether the Freedom of 
Information Act requires disclosure of these records. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a court, magistrate, or administrative 
tribunal, including disclosures to opposing counsel in the course of settlement negotiations. 

3 A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a request involving an individual, to whom 
the record pertains, when the individual has requested assistance from the Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for the information in order to perform 
a contract. Recipients of information shall be required to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 
552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of records may be disclosed, as a routine use, 
to the International Bureau of the World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of National Security review (35 U.S.C. 181) 
and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or his/her designee, during an 
inspection of records conducted by GSA as part of that agency's responsibility to recommend improvements in records management practices and 
programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of 
records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make determinations about 
individuals. 

8. A record from this system ofrecords may be disclosed, as a routine use, tot he public after either publication of the application pursuant to 35 U.S.C. 
122(b) or issuance ofa patent pursuantto 35 U.S.C.151. Further, a record may be disclosed, subject to the limitations of37 CFR 1.14, as a routine use, 
to the public if the record was filed in an application which became abandoned or in which the proceedings were terminated and which application is 
referenced by either a published application, an application open to public inspections or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement agency, if the US PTO becomes 
aware of a violation or potential violation of law or regulation. 

CC'C\l\l,..h'>'l-1'l 
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PARTB--I<li:E(S)1RANSMITIAL 
Complete and send this form, together with the applicable fee(s), to: Mail Mail Stop ISSUE FEE 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, Virginia 22314-1450 

or Fax (571)-273-2885 

INSTRUCTIONS. ]bis form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if reqmred). Blocks l through 5 should be completed where 
appropriatt'. A..11 further corre~p9npence inc~uding the Patt;nt.- ?,dva~ce, ord.tTs and notifis:q.tton of maintenance fees will b,e, r11ailed to thC c~~·en~ co;respondence aq~ress 
as rndicated umess correcte(l below or directe(l otherwise m BmcK ] , by (ai spec1Jymg a new correspondence aaaress; and/or (b,1 md1catrng a separate FEE 
ADDRESS" for maintenance fee notifications. 

CURRENT CORRESPONDENCE ADDRESS {Note 1Jsc Block 1 for any change of ad.dress) Nole: ,2C cert1hcate of mmhng can on1y oe used for doineshc 
1nailings of the Pee(s) Transrr1ittaL Ibis certificate cannot be used 
for any other accon1panying papers. f~~ach aL·h!]tional pap~!, such ~s 
a.fl ass1gnrnent or fonnaf drav,nng,, n1ust.bave Hs owfl cert_;_hcate ot 
mailing or transmission. -

.APPLICATION NO flLI1'GDAIE .FlRST NAJ.\1ED L."\lVENTOR 

14/770,177 08/25/2015 Yannick G!inec 

- Cfftlficate of Mailing nr Transmission 
I hereby certify that this Fee(s) Transrnjnal is bejng deposjted vvith 
the Umted States Postal Service with sufficient nosta~e for first 
class mail in an envelope addressed to the Mail Stop f<;SUE FEE 
address above,.,EFS·Wxb ti:_amm/tted, or_fae;rnnile transmitted to 
the USPTO (5 il) 27.o-L88:i, cm tt1e date md1cated below. 

R. Stevan Coursey ( [kpos1tor · s Name) 

/R. Stevan Coursey/ (S-signature) 

August8,2018 (Dare) 

ATTORl\J.E Y DOCKET .NO C01'F!RMATION NO 

95480 
TITLE OF INVENTION: METHOD AND SYSTEM FOR BITE REGISTRATION 

APPLN:TYPE ENTJTY STATUS JSSlTEFEE DUE .PUBLICATJON .PEE DUE PREV. PAL'J lSSUE FEE TOTAL FEE:(S\ DUE DATE DUE 

non provisional UNDISCOUNTED $1000 $0 $0 $1000 08/09/2018 

EXA.MIN.l::<.K ART UNIT CLASS-SlJBCLASS 

PATEL, Nirav G. 2665 382-154000 

l, Change of correspofldence ad(lress or in(lication of ccPee 
Address" (37CFR l .363) 

D Change of con-espondence address (or Change of 
ConY,spondence Address form PTO/SB/122) attached. 

□ ""Fee Address" indication (or ""Fee Address" Indication 

form PTO/SB/47; Rev 03-02 or more recent) attached. (Tse of 
a Customer Number is required. 

2. For printing on the patent front page, list 
(1) The names of up to 3 registered patent attorneys 

or agents OR, altt'rnatively, 
(2) 'The narne of a single finn (having as a 1nen1ber a 

reg] stered atton1ey or agent} and the names of up 
to 2 H:'gistered. attorney or agent. If no narne is 
listed, no name will be printed 

]. 

2. 

3. 

3. ASSIGNEE NA1\1E A1'\lD RESIDENCE DATA TO BE PRINTED ON THE PArENT (print or type) 
PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed 
for recordation as set forth in 37 CPR 3.11. Cornpletion of this forrn is NOT a substitutt' for filing an assignrnt'HL 
la. NAJ\ilE OF ASSIGNEE (B) RESlDENCE: (CITY and STATE OR COUNTRY) 

Carestream Dental Technology Topco Limited London, United Kingdom 

Please check the appropriate assignee categories (will not be printed on the patent): D Jnrjj_vidual [Z] Corporation or other private group e1Hity OcTovenunent 

4a. The follo,vjng fee(s) are sub1n1tted: 
[Z] IssueFee -

D Publication Fee (No small entity discount permitted) 

D Advance Order -- # of Copies 

5. Change of Entity Status (from status indicated above) 

4b. 

□Applicant certifying micro entity status. See 37 CFR 1.29 

□Applicant asserting small entity status. See 37 CFR 1.27 

DA pphcant changing to regular undiscounted fee status. 

amem ofFees(s): (Please first reapply and previously paid fre shown above) 
A check is enclosed 
Payment be credit card. Form PTO--2038 is attached 

0The director is hereby authorized to charge the required fee(s), any deficiency, or credits any 

overpayrnent, to Deposit Account Number (enclose an extra copy of this form) 

£l_OTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/i5A and 15B), issue 
fet' payrnt'Ilt in the 1nicro entity an1ount \Vill not be accepted at the risk of application abandonrr1ent. 

NOTE: If the application was previously under micro entity status, checking this box will be taken 
to be a notification of loss of entitlernent to 1nicro e1Hity status. 

£l_OTE. Checking this box w1H be taken to be notification of loss of entitlement to srnaJJ or 1mcro 

entity status,, as apphcable. 

NOT_E. This fonn n1ust be s1gned in accordance w1th 37 CPR L3 l and L33. See 37 C_FR 1 A for s1gnature requirerne1Hs and certifications, 

Authorized Signature /R. Stevan Coursey/ 

Typedorprintedname R. Stevan Coursey 

PTOL-8:') Part B (06-l I) Approved for use through l/Jl/2020 0MB 0651-0033 

Date August 8, 2018 

RegistrationNo. 39,949 

U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE 
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0MB Clearance and PRA Burden Statement for PTOL-85 Part B 

The Paperwork Reduction Act (PRA) of i 995 requires Federal agencies to obtain Office of Management and Budget approvai 
before requesting most types of information from the public. When 0MB approves an agency request to coilect information from 
the public, 0MB (i) provides a vaiid 0MB Control Number and expiration date for the agency to display on the instrument that 
will be used to coilect the information and (ii) requires the agency to inform the public about the 0MB Control Number's legal 
significance in accordance with 5 CFR 1320.5(b ). 

The information collected by PTOL-85 Part Bis required by 37 CFR 1.311. The information is required to obtain or retain a 
benefit by the public which is to fiie (and by the US PTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 
and 37 CFR 1.14. This collection is estimated to take 30 minutes to complete, including gathering, preparing, and submitting the 
completed application form to the US PTO. Time will vary depending upon the individual case. Any comments on the amount of 
time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information 
Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P .0. Box 1450, Alexandria, Virginia 22313-1450. DO 
NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, 
Alexandria, Virginia 22313-1450. Under me Paperwork Reduction Act of i 995, no persons are required to respond to a 
collection of information unless it displays a valid 0MB control number. 

Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the 
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised 
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is 
voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to process 
and/or examine your submission related to a patent application or patent. If you do not furnish the requested information, the 
U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may result in termination 
of proceedings or abandonment of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

1. The information on this form wiil be treated confidentially to the extent allowed under the Freedom of Information Act (5 
U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records may be disclosed to the 
Department of ,lustice to determine whether disclosure of these records is required by the Freedom of Information Act. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a 
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement 
negotiations. 

3. A record in mis system of records may be disclosed, as a routine use, to a Member ol Congress submitting a request 
involving an individual, to whom the record pertains, when the individual has requested assistance from the Member 
with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for the 
information in order to perform a contract. Recipients of information shall be required to comply with the requirements 
of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of records may 
be disclosed, as a routine use, to the International Bureau of the World lnte!lectual Property Organization, pursuant to 
the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of 
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or 
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to 
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and 
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this 
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shail not be used to make 
determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of the 
application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record may be 
disciosed, subject to the limitations of 37 CFR 1. 14, as a routine use, to the public if the record was filed in an 
application which became abandoned or in which the proceedings were terminated and which application is referenced 
by either a published application, an application open to public inspection or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement 
agency, if the US PTO becomes aware of a violation or potential violation of law or regulation. 
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Electronic Patent Application Fee Transmittal 

Application Number: 14770177 

Filing Date: 25-Aug-2015 

Title of Invention: METHOD AND SYSTEM FOR BITE REGISTRATION 

First Named Inventor/Applicant Name: Yan nick Glinec 

Filer: Robert Stevan Coursey. 

Attorney Docket Number: 95480 

Filed as Large Entity 

Filing Fees for U.S. National Stage under 35 USC 371 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

UTILITY APPL ISSUE FEE 1501 1 1000 1000 
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Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Extension-of-Time: 

Miscellaneous: 

Total in USO($) 1000 
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Electronic Acknowledgement Receipt 

EFSID: 33411555 

Application Number: 14770177 

International Application Number: 

Confirmation Number: 8357 

Title of Invention: METHOD AND SYSTEM FOR BITE REGISTRATION 

First Named Inventor/Applicant Name: Yannick Glinec 

Customer Number: 70523 

Filer: Robert Stevan Coursey. 

Filer Authorized By: 

Attorney Docket Number: 95480 

Receipt Date: 08-AUG-2018 

Filing Date: 25-AUG-2015 

Time Stamp: 15:16:22 

Application Type: U.S. National Stage under 35 USC 371 

Payment information: 

Submitted with Payment yes 

Payment Type CARD 

Payment was successfully received in RAM $1000 

RAM confirmation Number 080918INTEFSW15190500 

Deposit Account 

Authorized User 

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows: 
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File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

1859484 

1 Power of Attorney POA.pdf no 4 
c8a11862eee619198a0a6843a5921426b7c 

53dcb 

Warnings: 

Information: 

90736 

2 
Assignee showing of ownership per 37 

STMT.pdf no 3 
CFR 3.73 

4912fe96bb83e22ade8fb987d20f4b1 afaef 
e136 

Warnings: 

Information: 

147086 

3 
Req to correct/update/change appl 

CHG_APPLICANT.pdf no 2 
name until pay issue fee 

aefc53e6e25d89291 c2d881408568e6baa7 
a8234 

Warnings: 

Information: 

1028764 

4 Application Data Sheet ADS.pdf no 9 
ef2c821 5 792aa4c5 cca 7d dfc8e0d 663 e8ecc 

1d8f 

Warnings: 

Information: 

This is not an USPTO supplied ADS fillable form 

124172 

5 Issue Fee Payment (PTO-85B) 
PART _B_FEES_ TRAN SM ITT AL. 

no 2 
pdf 

bff1 3c42aceccea04b35869214db90d004ef 
8f68 

Warnings: 

Information: 

30265 

6 Fee Worksheet (SB06) fee-info.pdf no 2 
632072eb61212da8f3e842155990499196f 

c3092 

Warnings: 
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Information: 

Total Files Size (in bytes)~ 3280507 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Applications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 
National Stage of an International Application under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT /DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International Application Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 
UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

NOTICE OF ALLOWANCE AND FEE(S) DUE 

70523 7590 05/09/2018 

Carestream Health, Inc. 
ATTN: Patent Legal Staff 
150 Verona Street 
Rochester, NEW YORK 14608 
UNITED STATES OF AMERICA 

APPLICATION NO. FILING DATE 

14/770,177 08/25/2015 

FIRST NAMED INVENTOR 

Y annick Glinec 

TITLE OF INVENTION: METHOD AND SYSTEM FOR BITE REGISTRATION 

EXAMINER 

PATEL, NIRAV G 

ART UNIT PAPER NUMBER 

2665 

DATE MAILED: 05/09/2018 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

95480 8357 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE PREY. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

nonprovisional UNDISCOUNTED $1000 $0.00 $0.00 $1000 08/09/2018 

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT. 
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS. 
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON 
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308. 

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE MAILING 
DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS STATUTORY PERIOD 
CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES NOT REFLECT A CREDIT 
FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS PREVIOUSLY BEEN PAID IN 
THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM WILL BE CONSIDERED A REQUEST 
TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW DUE. 

HOW TO REPLY TO THIS NOTICE: 

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that 
entity status still applies. 

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above. 

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled 
"Change in Entity Status (from status indicated above)". 

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity 
fees. 

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office 
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b" 
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a 
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing 
the paper as an equivalent of Part B. 

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to Mail 
Stop ISSUE FEE unless advised to the contrary. 

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec.12, 1980 may require payment of maintenance 
fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due. 

Page 1 of 3 

PTOL-85 (Rev. 02/11) 
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PART B - FEE(S) TRANSMITTAL 

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, Virginia 22313-1450 

or Fax (571)-273-2885 

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate. All 
further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as indicated unless corrected 
below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications. 

Note: A certificate of mailing can only be used for domestic mailings of the 

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) 
Fee(s) Transmittal. This certificate cannot be used for any other accompanying 
papers. Each additional paper, such as an assignment or formal drawing, must 
have its own certificate of mailing or transmission. 

70523 7590 05/09/2018 

Carestream Health, Inc. 
ATTN: Patent Legal Staff 
150 Verona Street 
Rochester, NEW YORK 14608 
UNITED STATES OF AMERICA 

APPLICATION NO. FILING DATE 

14/770,177 08/25/2015 

Certificate of Mailing or Transmission 
I hereby certify that this Fee(s) Transmittal is being deposited with the United 
States Postal Service with sufficient postage for first class mail in an envelope 
addressed to the Mail Stop ISSUE FEE address above, or being facsimile 
transmitted to the USPTO (571) 273-2885, on the date indicated below. 

(Depositor's name) 

(Signature) 

(Date) 

FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

Y annick Glinec 95480 8357 

TITLE OF INVENTION: METHOD AND SYSTEM FOR BITE REGISTRATION 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE 

nonprovisional UNDISCOUNTED $1000 

EXAMINER ART UNIT 

PATEL, NIRAV G 2665 

1. Change of correspondence address or indication of "Fee Address" (37 
CFR 1.363). 

0 Change of correspondence address ( or Change of Correspondence 
Address form PTO/SB/122) attached. 

0 "Fee Address" indication (or "Fee Address" Indication form PTO/ 
SB/47; Rev 03-02 or more recent) attached. Use of a Customer 
Number is required. 

PUBLICATION FEE DUE PREY. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

$0.00 $0.00 

CLASS-SUBCLASS 

382-154000 

2. For printing on the patent front page, list 
( 1) The names of up to 3 registered patent attorneys 
or agents OR, alternatively, 
(2) The name of a single firm (having as a member a 
registered attorney or agent) and the names of up to 
2 registered patent attorneys or agents. If no name is 
listed, no name will be printed. 

$1000 08/09/2018 

2 ______________ _ 

3 ______________ _ 

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type) 

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. Ifan assignee is identified below, the document has been filed for recordation 
as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment. 

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY) 

Please check the appropriate assignee category or categories (will not be printed on the patent) : 0 Individual O Corporation or other private group entity O Government 

4a. The following fee(s) are submitted: 

0 Issue Fee 

0 Publication Fee (No small entity discount permitted) 

0 Advance Order - # of Copies _________ _ 

5. Change in Entity Status (from status indicated above) 

0 Applicant certifying micro entity status. See 37 CFR 1.29 

0 Applicant asserting small entity status. See 37 CFR 1.27 

0 Applicant changing to regular undiscounted fee status. 

4b. Payment ofFee(s): (Please first reapply any previously paid issue fee shown above) 

0 A check is enclosed. 

0 Payment by credit card. Form PTO-2038 is attached. 

0 The director is hereby authorized to charge the required fee(s), any deficiency, or credits any 
overpayment, to Deposit Account Number ( enclose an extra copy of this form). 

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue 
fee payment in the micro entity amount will not be accepted at the risk of application abandonment. 
NOTE: If the application was previously under micro entity status, checking this box will be taken 
to be a notification of loss of entitlement to micro entity status. 
NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro 
entity status, as applicable. 

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications. 

Authorized Signature _______________________ _ 

Typed or printed name ______________________ _ 

PTOL-85 Part B (10-13) Approved for use through 10/31/2013. 
Page 2 of3 

0MB 0651-0033 

Date ____________________ _ 

Registration No. ________________ _ 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE 

14/770,177 08/25/2015 

70523 7590 05/09/2018 

Carestream Health, Inc. 
ATTN: Patent Legal Staff 
150 Verona Street 
Rochester, NEW YORK 14608 
UNITED STATES OF AMERICA 

FIRST NAMED INVENTOR 

Y annick Glinec 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

95480 8357 

EXAMINER 

PATEL, NIRAV G 

ART UNIT PAPER NUMBER 

2665 

DATE MAILED: 05/09/2018 

Determination of Patent Term Adjustment under 35 U.S.C.154 (b) 
(Applications filed on or after May 29, 2000) 

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance. 

Section l(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the requirement 
that the Office provide a patent term adjustment determination with the notice of allowance. See Revisions to Patent 
Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer providing an initial 
patent term adjustment determination with the notice of allowance. The Office will continue to provide a patent term 
adjustment determination with the Issue Notification Letter that is mailed to applicant approximately three weeks prior 
to the issue date of the patent, and will include the patent term adjustment on the patent. Any request for reconsideration 
of the patent term adjustment determination (or reinstatement of patent term adjustment) should follow the process 
outlined in 37 CFR 1.705. 

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of 
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be 
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-010 I or (571 )-272-4200. 

Page 3 of 3 

PTOL-85 (Rev. 02/11) 
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0MB Clearance and PRA Burden Statement for PTOL-85 Part B 

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and Budget 
approval before requesting most types of information from the public. When 0MB approves an agency request to 
collect information from the public, 0MB (i) provides a valid 0MB Control Number and expiration date for the 
agency to display on the instrument that will be used to collect the information and (ii) requires the agency to inform 
the public about the 0MB Control Number's legal significance in accordance with 5 CFR 1320.5(b). 

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain 
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is 
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including 
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon 
the individual case. Any comments on the amount of time you require to complete this form and/or suggestions 
for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, 
U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR 
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection 
of information unless it displays a valid 0MB control number. 

Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your 
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the requirements 
of the Act, please be advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b) 
(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information 
is used by the U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent 
application or patent. If you do not furnish the requested information, the U.S. Patent and Trademark Office may not 
be able to process and/or examine your submission, which may result in termination of proceedings or abandonment 
of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 
1. The information on this form will be treated confidentially to the extent allowed under the Freedom of 

Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records may 
be disclosed to the Department of Justice to determine whether disclosure of these records is required by the 
Freedom of Information Act. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence 
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of 
settlement negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting 
a request involving an individual, to whom the record pertains, when the individual has requested assistance 
from the Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having 
need for the information in order to perform a contract. Recipients of information shall be required to comply 
with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of 
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property 
Organization, pursuant to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of 
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, 
or his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility 
to recommend improvements in records management practices and programs, under authority of 44 U.S.C. 
2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection 
of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall 
not be used to make determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of 
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record 
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed 
in an application which became abandoned or in which the proceedings were terminated and which application 
is referenced by either a published application, an application open to public inspection or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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Notice of Allowability 

Application No. 
14/770, 177 
Examiner 
NIRAV G PATEL 

Applicant(s) 
Glinec et al. 
Art Unit 
2665 I AIA Status 

No 

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address-­
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included 
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS 
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative 
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308. 

1.0 This communication is responsive to the RCE filed 3/15/2018. 

D A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on __ . 

2.0 An election was made by the applicant in response to a restriction requirement set forth during the interview on __ ; the 
restriction requirement and election have been incorporated into this action. 

3.0 The allowed claim(s) is/are 1-6,8-9 and 12-24. As a result of the allowed claim(s), you may be eligible to benefit from the Patent 
Prosecution Highway program at a participating intellectual property office for the corresponding application. For more information 
, please see http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov. 

4.0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

Certified copies: 

a) □All b) 0 Some *c) D None of the: 

1. D Certified copies of the priority documents have been received. 

2. D Certified copies of the priority documents have been received in Application No. __ . 

3. D Copies of the certified copies of the priority documents have been received in this national stage application from the 

International Bureau (PCT Rule 17.2(a)). 

* Certified copies not received: __ . 

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file areply complying with the requirements 
noted below. Failure to timely comply will result in ABANDONMENT of this application. 
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE. 

5.0 CORRECTED DRAWINGS (as "replacement sheets") must be submitted. 

D including changes required by the attached Examiner's Amendment/ Comment or in the Office action of 
Paper No./Mail Date __ . 

Identifying indicia such as the application number {see 37 CFR 1.84{c)) should be written on the drawings in the front {not the back) of each 
sheet. Replacement sheet{s) should be labeled as such in the header according to 37 CFR 1.121{d). 

6.0 DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the 
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL. 

Attachment(s) 
1. D Notice of References Cited (PT0-892) 5. 0 Examiner's Amendment/Comment 

2.0 Information Disclosure Statements (PTO/SB/08), 6. D Examiner's Statement of Reasons for Allowance 
Paper No./Mail Date . 

3. D Examiner's Comment Regarding Requirement for Deposit 7. □ Other __ 
of Biological Material . 

4.0 Interview Summary (PT0-413), 
Paper No./Mail Date. __ . 

/NIRAV G PATEL/ 
Primary Examiner, Art Unit 2665 

U.S. Patent and Trademark Office 

PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20180327 
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Application/Control Number: 14/770,177 
Art Unit: 2665 

Notice of Pre-A/A or A/A Status 

Page 2 

1. The present application is being examined under the pre-AIA first to invent provisions. 

Continued Examination Under 37 CFR 1.114 

2. A request for continued examination under 37 CFR 1.114, including the fee set forth in 

37 CFR 1.17(e), was filed in this application after final rejection. Since this application is eligible 

for continued examination under 37 CFR 1.114, and the fee set forth in 37 CFR 1.17(e) has been 

timely paid, the finality of the previous Office action has been withdrawn pursuant to 37 CFR 

1.114. Applicant's submission filed on 3/15/2018 has been entered. 

Response to Arguments 

3. Applicant's arguments, see pages 2-3, filed 3/15/2018, with respect to rejection of 

claims under 35 U.S.C. 112(b) have been fully considered and are persuasive. The rejection of 

claims 1-6, 8, 9 and 11-23 under 35 U.S.C. 112(b) has been withdrawn. 

Conclusion 

4. Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to NIRAV G PATEL whose telephone number is 5712705812. The 

examiner can normally be reached on 9am - 5pm. 

Examiner interviews are available via telephone, in-person, and video conferencing 

using a USPTO supplied web-based collaboration tool. To schedule an interview, applicant is 
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Application/Control Number: 14/770,177 
Art Unit: 2665 

encouraged to use the USPTO Automated Interview Request (AIR) at 

http://www.uspto.gov/interviewpractice. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

Page 3 

supervisor, Bhavesh Mehta can be reached on 571-272-7453. The fax phone number for the 

organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 

Application Information Retrieval (PAIR) system. Status information for published applications 

may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 

applications is available through Private PAIR only. For more information about the PAIR 

system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private 

PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you 

would like assistance from a USPTO Customer Service Representative or access to the 

automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/NIRAV G PATEL/ 
Primary Examiner, Art Unit 2665 
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Issue Classification 

CPC 

Symbol 

A61C rnI 19 I mt 
G06T mt 19 1m 
A61C rn 9 I mt 
A61C mr 7 I Mt 
G06T mt 2219 1m 

CPC Combination Sets 

Symbol 

Application/Control No. 

14/770,177 

Examiner 

NIRAV G PATEL 

05 

20 

0053 

002 

2004 

1m1 1ml 

NONE 

(Assistant Examiner) 

/NIRAV G PATEL/ 
Primary Examiner, Art Unit 2665 

(Primary Examiner) 
U.S. Patent and Trademark Office 

Page 1 of 3 

Applicant(s)/Patent Under Reexamination 

Glinec et al. 

Art Unit 

2665 

Type Version 

F 2013-01-01 

I 2013-01-01 

I 2013-01-01 

I 2013-01-01 

A 2013-01-01 

Type Set Ranking Version 

Total Claims Allowed: 

(Date) 21 

27 March 2018 
O.G. Print Claim(s) O.G. Print Figure 

(Date) 1 2 

Part of Paper No.: 20180327 
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Issue Classification 

INTERNATIONAL CLASSIFICATION 

CLAIMED 

G06K 

I NON-CLAIMED 

US ORIGINAL CLASSIFICATION 

CLASS 

CROSS REFERENCES(S) 

CLASS 

NONE 
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Amendments to the Claims: 

Docket No. 097478-00018USe 
Application No. 14/770, 177 

Amendment 

This listing of claims will replace all prior versions, and listings; of claims in the 
application: 

Listing of Claims: 

I. (Currently Amended) A method of bite registration, comprising the steps 

of: 

a. generating 3-dimensional (3D) teeth models of the upper jaw and the lower 

jaw; 

b. acquiring a bite surface containing a portion of at least one tooth of the 

upper jaw and a portion of at least one opposing tooth of the lower jaw 

simultaneously in a clenched state where the upper jaw is static relative to the lower 

jaw; 

c. attempting to align the 3D teeth models of the upper jaw and the lower jaw 

with the bite surface; 

d. displaying the bite surface together with the 3D teeth models of the upper 

jaw and the lower jaw aligned with the bite surface if alignment is successful; 

e. repeating step b to step d so as to obtain at least two successful bite 

registrations corresponding to different displayed bite surfaces; 

f. selecting two or more successful bite registrations by evaluating the at least 

two successful bite registrations and selecting said two or more of the displayed 

successful bite registrations; and 

g. computing a final bite registration between the teeth models of the upper 

jaw and the lower jaw using the selected two or more displayed successful bite 

registrations, and wherein in step e, when repeating to perform step b, the location of 

the acquired bite surface is changed. 

2. (Original) The method of bite registration according to claim 1, wherein 

the computation of the final bite registration involves the optimization of a 

cost function depending on the selected successful bite registrations. 

-2-
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Docket No. 097478-00018USe 
Application No. 14/770, 177 

Amendment 
3. (Original) The method of bite registration according to claim 1, wherein 

the computation of the final bite registration involves one or more matrix 

interpolations of the selected successful bite registrations. 

4. (Original) The method of bite registration according to claim 3, wherein 

said one or more interpolations contain steps of: 

decomposing each matrix into an equivalent set of values; 

interpolating corresponding values from each set of values; and 

recomposing a matrix from the interpolated set of values. 

5. (Original) The method of bite registration according to claim I, wherein 

step a includes the steps ot': 

al) capturing 3D teeth surface on the upper jaw or lower jaw by a scanner; 

a2) judging whether the captured 3D teeth surface is the first one or not 

during the scan; 

a3) if the captured portion is the first one, accepting the captured 3D teeth 

surface; and if further succeeding to accept, combining the captured 3D teeth surface 

with the 30 teeth model; and 

a4) if the captured portion is not the first one, attempting to stitch the 

captured 3D teeth surface onto the existing 3D teeth model; if succeeding to stitch, 

combining the captured 3D teeth surface with the existing 3D teeth model. 

6. (Previously Presented) The method of bite registration according to claim 

I, wherein step d including step of: 

if the alignment is not successful, the bite surface is discarded and the user 

receives a notification of failing to align or to register the bite surface, wherein if the 

alignment is not successful, automatically returning back to step b until the alignment 

is s11r.c.~ssfn 1 

7. Canceled 

-3-
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Docket No. 097478-0UU18USe 
Application No. 14/770, 177 

Amendment 
8. (Currently Amended) The method of bite registration according to claim 1, 

wherein the alignment is completed at least by stitching of a portion of 3D teeth 

surface of the bite surface with the 3D teeth models of the upper jaw and the lower 

jaw, where the bite surface includes a tooth of the upper jaw and an opposing tooth of 

the lower jaw. 

9. (Previously Presented) The method of bite registration according to claim 

1, wherein the alignment can be completed at least by stitching of a portion of 3D 

teeth surface of the acquired bite surface with either the lower or the upper arch, 

wherein the stitching process includes the steps of: 

generating candidate 3D rigid transformations to place the 3D teeth 

surface relative to the 3D teeth model; 

evaluating a metric of the candidate 3D rigid transformations using the 

relative placement of the 3D teeth surface relative to the 3D teeth model; 

choosing the best 3D rigid transformation which corresponds to a best 

metric; and 

if the best metric goes below a predetermined threshold, accepting the 

corresponding 30 rigid transformation; if the best metric exceeds a predetermined 

threshold, rejecting the stitching. 

10. Canceled 

11. Canceled 

12. (Previously Presented) The method of bite registration according to 

claim 1, wherein the teeth contained in the bite surface are selected from incisors, 

premolar or molars. 

13. (Original) The method of bite registration according to claim 1, 

wherein the bite surface is acquired based on one or more bite views captured by a 

scanner. 

-4-
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Docket No. 097478-U0018USe 
Application No. 14/770,177 

Amendment 
14. (Original) The method of bite registration according to claim I, wherein 

the alignment is completed in a manual way, a semi-automatic way or automatic way. 

15. (Original) The method of bite registration according to claim 1, 

wherein the final bite registration is used to construct a global 3D teeth model. 

16. (Currently Amended) A system for bite registration, comprising: 

means for generating 3D teeth models of the upper jaw and the lower jaw; 

means for acquiring a bite surface containing a portion of at least one tooth of 

the upper jaw and a portion of at least one opposing tooth of the lower jaw 

simultaneously; 

means for attempting to align the 3D teeth models of the upper jaw and the 

lower jaw with the bite surface; 

means for displaying the bite surface together with the 3D teeth models of the 

upper jaw and the lower jaw aligned with the bite surface if alignment is successful; 

means for obtaining at least two successful bite registrations corresponding to 

different displayed bite surface by repeating; 

means for selecting two or more successful bite registrations by evaluating at 

least two successful bite registrations and selecting said two or more of the displayed 

successful bite registrations; and 

means for computing a final bite registration between the teeth models of the 

upper jaw and the lower jaw using the selected two or more displayed successful bite 

registrations, and wherein in the means for obtaining, the location of the acquired bite 

surface is changed. 

computing a final bite registration between the teeth models of the upper jaw 

and the lower jaw using the selected two or more displayed successful bite 

registrations, and wherein in step e, when repeating to perform step b, the location of 

the acquired bite surface is changed. 

-5-
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Docket No. 097478-00018USe 
Application No. 14/770, 177 

Amendment 
17. (Original) The system for bite registration according to claim 16, wherein 

the computation of the tinal bite registration involves the optimization of a cost 

function depending on the selected successful bite registrations. 

18. (Original) The system for bite registration according to claim 16, 

wherein means for computing the final bite registration involves device for one or 

more matrix interpolations of the selected successful bite registrations. 

19. (Original) The system for bite registration according to claim 18, 

wherein device for one or more matrix interpolations includes: 

module for decomposing each matrix into an equivalent set of values; 

module for interpolating corresponding values from each set of values; and 

module for recomposing a matrix from the interpolated set of values. 

20. (Original) The system for bite registration according to claim 16, 

wherein means for attempting to align the 3D teeth models includes: 

module for, if the alignment is not successful, discarding the bite surface and 

sending a notification of failing to align to the user. 

21. (Currently Amended) A system for bite registration, including a 

scanner and a computerized workstation, wherein the workstation is configured as: 

obtaining 3D teeth models of the upper jaw and the lower jaw, generated 

respectively, by the scanner; 

acquiring a bite surface containing a portion of at least one tooth of the upper 

jaw and a portion of at least one opposing tooth of the lower jaw simultaneously in a 

clenched state where the upper jaw is static relative to the lower jaw; 

attempting to align the 3D teeth models of the upper jaw and the lower jaw 

with thF: hitF: snrfll~f: M thF: workstlltion; 

displaying the bite surface together with the 3D teeth models of the upper jaw 

and the lower jaw aligned with the bite surface if alignment is successful; 

repeating steps acquiring to step of displaying so as to obtain at least two 

-6-
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Amendment 
successful bite registrations corresponding to different displayed bite surfaces; 

selecting two or more successful bite registrations by evaluating at least two 

successful bite registrations; and 

computing a final bite registration using the selected two or more successful 

bite registrations, and where in the repeating step, when repeating to perform the 

acquiring step, the location of the acquired bite surface is changed. 

22. (Original) The system for bite registration according to claim 21, 

wherein the system is used to construct a global 3D teeth model. 

23. (Currently Amended) A method of bite registration, characterized by 

comprising the steps of: 

a. generating 3-dimensional (3D) teeth models of the upper jaw and the lower 

jaw; 

b. acquiring a bite surface containing a part of at least one tooth of the upper 

jaw and a part of at least one opposing tooth of the lower jaws, simultaneously; 

c. attempting to align the 3D teeth models of the upper jaw and the lower jaw 

with the bite surface; 

d. displaying the bite surface together with the 3D teeth models of the upper 

jaw and the lower jaw aligned with the bite surface if alignment is successful; 

e. repeating step b to step d so as to obtain at least two successful bite 

registrations corresponding to different displayed bite surfaces; 

f. selecting one or more successful bite registrations by evaluating at least two 

successful bite registrations; and 

g. computing a final bite registration using selected one or more successful 

bite registrations, wherein the computation of the final bite registration involves one 

or more matrix interpolations of the selected success fa I bite registrations. 

24. (New) A method of bite registration, comprising: 

a. generating 3-dimensional (3D) teeth models of the upper jaw and the lower 

jaw; 

-7-
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Amendment 
b. acquiring a bite surface containing a portion of the upper jaw and an 

opposing portion of the lower jaw simultaneously in a clenched state where the upper 

jaw is static relative to the lower jaw; 

c. attempting to align the 3D teeth models of the upper jaw and the lower jaw 

with the bite surface to achieve successful alignment; 

d. displaying the 3D teeth models of the upper jaw and the lower jaw aligned 

with the bite surface where successful alignment is achieved; 

e. repeating step b to step d so as to obtain at least two successful bite 

registrations corresponding to different displayed bite surfaces; 

f. selecting two or more successful bite registrations by evaluating the at least 

two successful bite registrations and selecting said two or more of the ~isplayed 

successful bite registrations; and 

g. computing a final bite registration between the teeth models of the upper 

jaw and the lower jaw using the selected two or more displayed successful bite 

registrations, and wherein in step e, when repeating to perform step b, the location of 

the acquired bite surface is changed. 

-8-
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PATENT 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

First Named Inventor 
Application No. 
Filed 
Title 
Docket No. 
Art Unit 
Examiner 

Filed Via EFS-Web 

Yannick GLINEC, et al. 
14/770,177 
August 25, 2015 

Customer No. 27805 
Confirmation No. 8357 

METHOD AND SYSTEM FOR BITE REGISTRATION 
097478-00018USe 
2665 
PATEL, Nirav G. 

AMENDMENT 

In response to the Office Action dated December 18, 2017, consideration of 

the following amendments and/or remarks are respectfully requested: 

The Commissioner is hereby authorized to charge any additional fees 

required, including the fee for an extension of time, or to credit any overpayment to 

Deposit Account 20-0809. The Applicants hereby authorize the Commissioner under 

37 C.F.R. § l.136(a)(3) to treat any paper that is filed in this application which 

requires an extension of time as incorporating a request for such an extension. 

Amendments to the Claims are reflected in the listing of claims, which 

begins on page 2 of this paper. 

Remarks/Arguments begin on page 8 of this paper. 
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REMARKS 

Status 

Docket No. 097478-00018USe 
Application No. 14/770, 177 

Amendment 

This Reply is responsive to the Office Action dated December 18, 2017, in 

which Claims 1-6, 8-9, and 12-23 are rejected. Claims 1, 16, 21, and 23-24 are the 

independent claims. 

Claims 1, 8, 16, 21, and 23 have been amended. Claim 24 is newly added by 

this amendment. 

No new matter has been added. Support for the amendments can be found is 

at least Figure 2 and its corresponding description. Accordingly, Claims 1-6, 8-9, and 

12-24 are pending in the application, and are presented for reconsideration and 

allowance. 

Allowable subject matter 

Applicants acknowledge the Office Action's indication that claims 1-6, 8-9, 

and 12-23 define patentable subject matter. However, based on the above 

amendments or the following remarks, Applicants respectfully submit that all pending 

claims are in condition for allowance. 

Statement of the Substance of the Interview 

Applicants gratefully acknowledge the courtesies extended by Examiner Patel 

to Applicants' representative, Carl Wesolowski, during a February 9, 2018 telephonic 

interview. The substance of the interview is incorporated in the following remarks. 

During the interview, the pending claims including independent claims 1, 16, 21, and 

23 were argued to be definite despite using the terms "portion" and "part". The 

outstanding rejection was argued to be in error on at least these grounds. Also 

discussed was adding "corresponding" to "at least one tooth of the lower jaw" in the 

independent claims to indicate such relationship is captured in the bite surface. 

However, no agreement was reached. Examiner Patel indicated a determination 

would be made upon receipt of a written response. 

No exhibit was presented or demonstration conducted during the interview. 
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Docket No. 097478-00018USe 
Application No. 14/770, 177 

Amendment 
Applicants respectfully submit that this paper be included in the record for 

purposes of satisfying the requirements under MPEP § 713.04. 

Claim Rejection - 35 U.S.C. § 112 

Claims 1-6, 8, 9, and 11-23 are rejected to under 35 U.S.C. § 112, second 

paragraph, for being indefinite. Applicants respectfully submit that the above 

amendments or following remarks obviate the grounds for the rejection. Support for 

the amendments can be found is at least Figure 2 and its corresponding description 

including paragraph [0055] and Figure 5 of the corresponding patent application 

publication, US 20160008116. 

Applicants respectfully submit that the relative term "portion" as recited in the 

pending claims including independent claims 1, 16 and 21 and the term "part" as 

recited in pending independent claim 23 are definite. 

For example, in pending independent claim 1, when the "portion" is 

insufficient, the bite registration fails and step e (in claim 1), repeats steps b through d 

(in claim 1) until two successful registrations are made. The claim is definite because 

when the "portion" is enough, a successful bite registration is made. When the 

"portion" is not enough, a successful bite registration is not made in step e. 

Further, for example, Applicants respectfully submit that the relative term 

"portion" as recited in pending independent claim 1 is definite because it is based on 

the stitching threshold process. The process of capturing a 3D tooth surface is 

described in paragraph [0051] where a captured portion is described as a 3D view 

coming from the scanner. In paragraph [0051 ], a portion can be described by the field 

of view of the scanner, which can be lcm2 for some commercial scanner products. 

The 3D teeth surface is the result of the stitching of all the captured portions. 
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Docket No. 097478-00018USe 
Application No. 14/770, 177 

Amendment 
ltl051] In a preferred cmbrnlimcnt. as ~hmrn in Fl(i. J. 
S 110 im;]uJcs the l"ul ltm i11g. stt..:ps. S 111. :II) kL:l li surl;.,ci.: rn1 

the upper j,rn· or lmn~r .1 aw is captmed by the handhdd ~c,m-
ner 1.1: S 112. iudging v..-hethL~r the captmcd portion is The tirst 
one or not 1·t1r a cerL_1in patient in the \Vnrkstation 91: SI 14. i r 
the captun·d ptiniun i,; the first tlne during tbe scan. tbe 
captured portiu11 is acc,:pteJ: if succeeding ILl be accq1tl'd i11 
S 116. entering i 1110 S 117 u f cu111bi niog the captured 1)) ll'cth 
~11rfa1c,~ with the 11) lL~cth lllll(lc]: S 11 '.\. i l"thc captured pllrt ion 
is 1101 the lirst n11e. ;1tle111pli11g tu sl itch the c:1pl11red purti(lll 

untu the ex ist111g. .1 I) teeth rnudel: S 115 _i udg.ing. \\ hether tile 
captured p()rtiun is succcs~l'ully stitched il()\ irsun:ec<ling to 

~litcl1 in s 115, cnt.:ri 11g i111u s I 17 l) r CllJll hi11i 11g th.: capt ur.:d 
portion \Yith the existing :ID teeth model. Thus. th.: ec1pturcd 
portion combine with the existing :ID teeth model would 
nw.ke the ultinwtcly formed 3D teeth model of the u ppcr or 
lower y1w more ,1ccurale. 

Paragraph [0054] describes that the bite surface may be obtained from the 

process of Step 110. Thus, a bite surface may be a combination of captured portions, 

assembled using a stitching algorithm (e.g., where again successfully stitching 

references to a logic decision from a stitching algorithm). 

[ 0054] It con be understood tlwt the bite surface 191 is o 3D 
surfoce. ~rnd can he obt~1ined hy ;_J me!lrnd of image pmcessing 
applied to one or more bite views. In an cmhodimcnt. this 
rnethtid is similar ,.vith I hat used in steps (1 r S 110. Tt can a \so 

Paragraph [0057] describes that bite surface may be aligned with the upper 

and lower jaw using the same stitching algorithm. 

embodiment or the im'ention. ·1 h: stitchini ofo portion or 31) 
teL'th surfal.'.e ,if the bite surface \Yith the 31) tedh models 
incl mies steps of S 131 Lu S 13 6. In S 131, generating candidate 
3D rigid trnnsfonnations to pfr1cc the 31) teeth rnrfacc of the 
bite surface rclc1tiveto the 3D teeth modcl. ln SB2. e,,c1hwting 
u metric of the c;:md i(fotc 3 I) rigid trans fi.mrnll ions II sing !he 
rcbtive placement uf the 31) leclli suri"acc relative ILl the _3]) 

\ceth model. In SB3. chuusing. thL· best 31) rig.id trnnsfrnma­
tion which corresponds to i'I hcst metric. Tn S U4. _judging. 
whether the best metric exceeds" predetermined threshold or 
not: if the best mdric goes below a pn:detennined threslH1ld, 
entering in1t1 SI J6 nf accepting the corresponding. 11) rigid 
lrnns fonnation: if the bes\ melric exceeds a predetermined 
thn:s hold. cntl·ring intt 1 S 13 7 u r rc_jccti ng. the stitching. whit.: h 
means a failure ur stitt.:hing. 
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Docket No. 097478-00018USe 
Application No. 14/770, 177 

Amendment 
Thus, the definition of a portion of upper and lower jaw is related to the 

stitching success of the bite surface onto the upper and lower 3D teeth models. 

Accordingly, for at least one of the reasons herein, Applicants respectfully 

submit that the relative term "portion" as recited in the pending claims including 

independent claims 1, 16 and 23 is definite, and the term "part" as recited in pending 

independent claim 23 is definite. 

Withdrawal of the rejection under 35 U.S.C. § 112, second paragraph, of 

Claims 1-6, 8, 9, and 11-22 is respectfully requested. 

Newly added claims 

Claim 24 is newly added by this amendment and believed to be in condition 

for allowance. 
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Docket No. 097478-00018USe 
Application No. 14/770, 177 

Amendment 
Summary 

For the reasons set forth above, it is believed that the application is in 

condition for allowance. Accordingly, reconsideration and favorable action are 

respectfully solicited. 

It is believed that all of the pending claims have been addressed. However, 

failure to address a specific rejection, issue, or comment in the present file history 

does not signify agreement with or concession of that rejection, issue, or comment. 

In addition, because the arguments made in the present file history are not intended to 

be exhaustive, there may be reasons for patentability of any or all pending claims ( or 

other claims) that have not been expressed. Finally, nothing in the present file history 

should be construed as intent to concede any issue with regard to any claim, except as 

specifically stated, and the amendment of any claim does not necessarily signify 

concession of patentability of the claim prior to its amendment. 

Should the Examiner consider that additional amendments are necessary to 

place the application in condition for allowance, the favor is requested of a telephone 

call to the undersigned counsel for the purpose of discussing such amendments. 

March 15, 2018 

THOMPSON HINE LLP 
Intellectual Property Group 
10050 Innovation Drive 
Suite 400 
Dayton, Ohio 45342-4934 
Telephone (404) 541-2974 
Facsimile (937) 443-6635 
Email: IPDocket@ThompsonHine.com 
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Carl R. Wesolowski 
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Docket No. 097478-00018USe 
Application No. 14/770, 177 

Amendment 
b. acquiring a bite surface containing a portion of the upper jaw and an 

opposing portion of the lower jaw simultaneously in a clenched state where the upper 

jaw is static relative to the lower jaw; 

c. attempting to align the 3D teeth models of the upper jaw and the lower jaw 

with the bite surface to achieve successful alignment; 

d. displaying the 3D teeth models of the upper jaw and the lower jaw aligned 

with the bite surface where successful alignment is achieved; 

e. repeating step b to step d so as to obtain at least two successful bite 

registrations corresponding to different displayed bite surfaces; 

f. selecting two or more successful bite registrations by evaluating the at least 

two successful bite registrations and selecting said two or more of the displayed 

successful bite registrations; and 

g. computing a final bite registration between the teeth models of the upper 

jaw and the lower jaw using the selected two or more displayed successful bite 

registrations, and wherein in step e, when repeating to perform step b, the location of 

the acquired bite surface is changed. 
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REMARKS 

Status 

Docket No. 097478-00018USe 
Application No. 14/770, 177 

Amendment 

This Reply is responsive to the Office Action dated December 18, 2017, in 

which Claims 1-6, 8-9, and 12-23 are rejected. Claims 1, 16, 21, and 23-24 are the 

independent claims. 

Claims 1, 8, 16, 21, and 23 have been amended. Claim 24 is newly added by 

this amendment. 

No new matter has been added. Support for the amendments can be found is 

at least Figure 2 and its corresponding description. Accordingly, Claims 1-6, 8-9, and 

12-24 are pending in the application, and are presented for reconsideration and 

allowance. 

Allowable subject matter 

Applicants acknowledge the Office Action's indication that claims 1-6, 8-9, 

and 12-23 define patentable subject matter. However, based on the above 

amendments or the following remarks, Applicants respectfully submit that all pending 

claims are in condition for allowance. 

Statement of the Substance of the Interview 

Applicants gratefully acknowledge the courtesies extended by Examiner Patel 

to Applicants' representative, Carl Wesolowski, during a February 9, 2018 telephonic 

interview. The substance of the interview is incorporated in the following remarks. 

During the interview, the pending claims including independent claims 1, 16, 21, and 

23 were argued to be definite despite using the terms "portion" and "part". The 

outstanding rejection was argued to be in error on at least these grounds. Also 

discussed was adding "corresponding" to "at least one tooth of the lower jaw" in the 

independent claims to indicate such relationship is captured in the bite surface. 

However, no agreement was reached. Examiner Patel indicated a determination 

would be made upon receipt of a written response. 

No exhibit was presented or demonstration conducted during the interview. 
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Docket No. 097478-00018USe 
Application No. 14/770, 177 

Amendment 
Applicants respectfully submit that this paper be included in the record for 

purposes of satisfying the requirements under MPEP § 713.04. 

Claim Rejection - 35 U.S.C. § 112 

Claims 1-6, 8, 9, and 11-23 are rejected to under 35 U.S.C. § 112, second 

paragraph, for being indefinite. Applicants respectfully submit that the above 

amendments or following remarks obviate the grounds for the rejection. Support for 

the amendments can be found is at least Figure 2 and its corresponding description 

including paragraph [0055] and Figure 5 of the corresponding patent application 

publication, US 20160008116. 

Applicants respectfully submit that the relative term "portion" as recited in the 

pending claims including independent claims 1, 16 and 21 and the term "part" as 

recited in pending independent claim 23 are definite. 

For example, in pending independent claim 1, when the "portion" is 

insufficient, the bite registration fails and step e (in claim 1), repeats steps b through d 

(in claim 1) until two successful registrations are made. The claim is definite because 

when the "portion" is enough, a successful bite registration is made. When the 

"portion" is not enough, a successful bite registration is not made in step e. 

Further, for example, Applicants respectfully submit that the relative term 

"portion" as recited in pending independent claim 1 is definite because it is based on 

the stitching threshold process. The process of capturing a 3D tooth surface is 

described in paragraph [0051] where a captured portion is described as a 3D view 

coming from the scanner. In paragraph [0051 ], a portion can be described by the field 

of view of the scanner, which can be lcm2 for some commercial scanner products. 

The 3D teeth surface is the result of the stitching of all the captured portions. 
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Docket No. 097478-00018USe 
Application No. 14/770, 177 

Amendment 
ltl051] In a preferred cmbrnlimcnt. as ~hmrn in Fl(i. J. 
S 110 im;]uJcs the l"ul ltm i11g. stt..:ps. S 111. :II) kL:l li surl;.,ci.: rn1 

the upper j,rn· or lmn~r .1 aw is captmed by the handhdd ~c,m-
ner 1.1: S 112. iudging v..-hethL~r the captmcd portion is The tirst 
one or not 1·t1r a cerL_1in patient in the \Vnrkstation 91: SI 14. i r 
the captun·d ptiniun i,; the first tlne during tbe scan. tbe 
captured portiu11 is acc,:pteJ: if succeeding ILl be accq1tl'd i11 
S 116. entering i 1110 S 117 u f cu111bi niog the captured 1)) ll'cth 
~11rfa1c,~ with the 11) lL~cth lllll(lc]: S 11 '.\. i l"thc captured pllrt ion 
is 1101 the lirst n11e. ;1tle111pli11g tu sl itch the c:1pl11red purti(lll 

untu the ex ist111g. .1 I) teeth rnudel: S 115 _i udg.ing. \\ hether tile 
captured p()rtiun is succcs~l'ully stitched il()\ irsun:ec<ling to 

~litcl1 in s 115, cnt.:ri 11g i111u s I 17 l) r CllJll hi11i 11g th.: capt ur.:d 
portion \Yith the existing :ID teeth model. Thus. th.: ec1pturcd 
portion combine with the existing :ID teeth model would 
nw.ke the ultinwtcly formed 3D teeth model of the u ppcr or 
lower y1w more ,1ccurale. 

Paragraph [0054] describes that the bite surface may be obtained from the 

process of Step 110. Thus, a bite surface may be a combination of captured portions, 

assembled using a stitching algorithm (e.g., where again successfully stitching 

references to a logic decision from a stitching algorithm). 

[ 0054] It con be understood tlwt the bite surface 191 is o 3D 
surfoce. ~rnd can he obt~1ined hy ;_J me!lrnd of image pmcessing 
applied to one or more bite views. In an cmhodimcnt. this 
rnethtid is similar ,.vith I hat used in steps (1 r S 110. Tt can a \so 

Paragraph [0057] describes that bite surface may be aligned with the upper 

and lower jaw using the same stitching algorithm. 

embodiment or the im'ention. ·1 h: stitchini ofo portion or 31) 
teL'th surfal.'.e ,if the bite surface \Yith the 31) tedh models 
incl mies steps of S 131 Lu S 13 6. In S 131, generating candidate 
3D rigid trnnsfonnations to pfr1cc the 31) teeth rnrfacc of the 
bite surface rclc1tiveto the 3D teeth modcl. ln SB2. e,,c1hwting 
u metric of the c;:md i(fotc 3 I) rigid trans fi.mrnll ions II sing !he 
rcbtive placement uf the 31) leclli suri"acc relative ILl the _3]) 

\ceth model. In SB3. chuusing. thL· best 31) rig.id trnnsfrnma­
tion which corresponds to i'I hcst metric. Tn S U4. _judging. 
whether the best metric exceeds" predetermined threshold or 
not: if the best mdric goes below a pn:detennined threslH1ld, 
entering in1t1 SI J6 nf accepting the corresponding. 11) rigid 
lrnns fonnation: if the bes\ melric exceeds a predetermined 
thn:s hold. cntl·ring intt 1 S 13 7 u r rc_jccti ng. the stitching. whit.: h 
means a failure ur stitt.:hing. 
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Docket No. 097478-00018USe 
Application No. 14/770, 177 

Amendment 
Thus, the definition of a portion of upper and lower jaw is related to the 

stitching success of the bite surface onto the upper and lower 3D teeth models. 

Accordingly, for at least one of the reasons herein, Applicants respectfully 

submit that the relative term "portion" as recited in the pending claims including 

independent claims 1, 16 and 23 is definite, and the term "part" as recited in pending 

independent claim 23 is definite. 

Withdrawal of the rejection under 35 U.S.C. § 112, second paragraph, of 

Claims 1-6, 8, 9, and 11-22 is respectfully requested. 

Newly added claims 

Claim 24 is newly added by this amendment and believed to be in condition 

for allowance. 
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Docket No. 097478-00018USe 
Application No. 14/770, 177 

Amendment 
Summary 

For the reasons set forth above, it is believed that the application is in 

condition for allowance. Accordingly, reconsideration and favorable action are 

respectfully solicited. 

It is believed that all of the pending claims have been addressed. However, 

failure to address a specific rejection, issue, or comment in the present file history 

does not signify agreement with or concession of that rejection, issue, or comment. 

In addition, because the arguments made in the present file history are not intended to 

be exhaustive, there may be reasons for patentability of any or all pending claims ( or 

other claims) that have not been expressed. Finally, nothing in the present file history 

should be construed as intent to concede any issue with regard to any claim, except as 

specifically stated, and the amendment of any claim does not necessarily signify 

concession of patentability of the claim prior to its amendment. 

Should the Examiner consider that additional amendments are necessary to 

place the application in condition for allowance, the favor is requested of a telephone 

call to the undersigned counsel for the purpose of discussing such amendments. 

March 15, 2018 

THOMPSON HINE LLP 
Intellectual Property Group 
10050 Innovation Drive 
Suite 400 
Dayton, Ohio 45342-4934 
Telephone (404) 541-2974 
Facsimile (937) 443-6635 
Email: IPDocket@ThompsonHine.com 
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Respectfully submitted, 

By: /Carl R. WESOLOWSKI/ 
Carl R. Wesolowski 
Reg. No. 40,372 
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Applicant-Initiated Interview Summary 

Application No. 
14/770, 177 

Examiner 
NIRAV G PATEL 

All participants (applicant, applicants representative, PTO personnel): 

(1) NIRAV G. PATEL. 

(2) Carl Wesolowski (Reg. No.: 40,372). 

Date of Interview: 09 February 2018. 

Type: ~ Telephonic D Video Conference 

(3) __ . 

(4) __ . 

D Personal [copy given to: D applicant D applicant's representative] 

Exhibit shown or demonstration conducted: □ Yes ~No. 
If Yes, brief description: __ . 

Issues Discussed 0101 ~112 0102 0103 □Others 
(For each of the checked box(es) above, please describe below the issue and detailed description of the discussion) 

Claim(s) discussed:.!-

Identification of prior art discussed: __ . 

Substance of Interview 

Applicant(s) 
Glinec et al. 

Art Unit 
2665 

AIAStatus 
No 

(For each issue discussed, provide a detailed description and indicate if agreement was reached. Some topics may include: identification or clarification of a 
reference or a portion thereof, claim interpretation, proposed amendments, arguments of any applied references etc ... ) 

The examiner and representative discussed how to possibly overcome the 112 rejection. The examiner provided the 
interpretation and how the claims were indefinite. The representative indicated that an appropriate response would be 
filed. 

Applicant recordation instructions: The formal written reply to the last Office action must include the substance of the interview. (See MPEP 
section 713.04). If a reply to the last Office action has already been filed, applicant is given a non-extendable period of the longer of one month or 
thirty days from this interview date, or the mailing date of this interview summary form, whichever is later, to file a statement of the substance of the 
interview 

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete and proper recordation of 
the substance of an interview should include the items listed in MPEP 713.04 for complete and proper recordation including the identification of the 
general thrust of each argument or issue discussed, a general indication of any other pertinent matters discussed regarding patentability and the 
general results or outcome of the interview, to include an indication as to whether or not agreement was reached on the issues raised. 

D Attachment 

/NIRAV G PATEL/ 
Primary Examiner, Art Unit 2665 

U.S. Patent and Trademark Office 

PTOL-413 (Rev. 8/11/2010) Interview Summary Paper No. 20180221 
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Summary of Record of Interview Requirements 

Manual of Patent Examining Procedure {MPEP), Section 713.04, Substance of Interview Must be Made of Record 
A complete written statement as to the substance of any face-to-face, video conference, or telephone interview with regard to an application must be made of record in the 
application whether or not an agreement with the examiner was reached at the interview. 

Title 37 Code of Federal Regulations (CFR) 1.133 Interviews 
Paragraph (b) 

In every instance where reconsideration is requested in view of an interview with an examiner, a complete written statement of the reasons presented at the interview as 
warranting favorable action must be filed by the applicant. An interview does not remove the necessity for reply to Office action as specified in §§ 1.111, 1.135. (35 U.S.C. 
132) 

37 CFR §1.2 Business to be transacted in writing. 
All business with the Patent or Trademark Office should be transacted in writing. The personal attendance of applicants or their attorneys or agents at the Patent and 
Trademark Office is unnecessary. The action of the Patent and Trademark Office will be based exclusively on the written record in the Office. No attention will be paid to any 
alleged oral promise, stipulation, or understanding in relation to which there is disagreement or doubt. 

The action of the Patent and Trademark Office cannot be based exclusively on the written record in the Office if that record is itself 
incomplete through the failure to record the substance of interviews. 

It is the responsibility of the applicant or the attorney or agent to make the substance of an interview of record in the application file, unless 
the examiner indicates he or she will do so. It is the examiners responsibility to see that such a record is made and to correct material inaccuracies 
which bear directly on the question of patentability. 

Examiners must complete an Interview Summary Form for each interview held where a matter of substance has been discussed during the 
interview by checking the appropriate boxes and filling in the blanks. Discussions regarding only procedural matters, directed solely to restriction 
requirements for which interview recordation is otherwise provided for in Section 812.01 of the Manual of Patent Examining Procedure, or pointing out 
typographical errors or unreadable script in Office actions or the like, are excluded from the interview recordation procedures below. Where the 
substance of an interview is completely recorded in an Examiners Amendment, no separate Interview Summary Record is required. 

The Interview Summary Form shall be given an appropriate Paper No., placed in the right hand portion of the file, and listed on the 
"Contents" section of the file wrapper. In a personal interview, a duplicate of the Form is given to the applicant (or attorney or agent) at the conclusion of 
the interview. In the case of a telephone or video-conference interview, the copy is mailed to the applicants correspondence address either with or prior 
to the next official communication. If additional correspondence from the examiner is not likely before an allowance or if other circumstances dictate, the 
Form should be mailed promptly after the interview rather than with the next official communication. 

The Form provides for recordation of the following information: 
- Application Number (Series Code and Serial Number) 
- Name of applicant 
- Name of examiner 
- Date of interview 
- Type of interview (telephonic, video-conference, or personal) 
- Name of participant(s) (applicant, attorney or agent, examiner, other PTO personnel, etc.) 
- An indication whether or not an exhibit was shown or a demonstration conducted 
- An identification of the specific prior art discussed 

An indication whether an agreement was reached and if so, a description of the general nature of the agreement (may be by 
attachment of a copy of amendments or claims agreed as being allowable). Note: Agreement as to allowability is tentative and does 
not restrict further action by the examiner to the contrary. 

- The signature of the examiner who conducted the interview (if Form is not an attachment to a signed Office action) 

It is desirable that the examiner orally remind the applicant of his or her obligation to record the substance of the interview of each case. It 
should be noted, however, that the Interview Summary Form will not normally be considered a complete and proper recordation of the interview unless 
it includes, or is supplemented by the applicant or the examiner to include, all of the applicable items required below concerning the substance of the 
interview. 

A complete and proper recordation of the substance of any interview should include at least the following applicable items: 
1) A brief description of the nature of any exhibit shown or any demonstration conducted,-
2) an identification of the claims discussed, 
3) an identification of the specific prior art discussed, 
4) an identification of the principal proposed amendments of a substantive nature discussed, unless these are already described on 

the Interview Summary Form completed by the Examiner, 
5) a brief identification of the general thrust of the principal arguments presented to the examiner, 

(The identification of arguments need not be lengthy or elaborate. A verbatim or highly detailed description of the arguments is not 
required. The identification of the arguments is sufficient if the general nature or thrust of the principal arguments made to the 
examiner can be understood in the context of the application file. Of course, the applicant may desire to emphasize and fully 
describe those arguments which he or she feels were or might be persuasive to the examiner.) 

6) a general indication of any other pertinent matters discussed, and 
7) if appropriate, the general results or outcome of the interview unless already described in the Interview Summary Form completed 

by the examiner. 
Examiners are expected to carefully review the applicants record of the substance of an interview. If the record is not complete and accurate, 

the examiner will give the applicant an extendable one month time period to correct the record. 

Examiner to Check for Accuracy 

If the claims are allowable for other reasons of record, the examiner should send a letter setting forth the examiners version of the statement 
attributed to him or her. If the record is complete and accurate, the examiner should place the indication, Interview Record OK on the paper recording 
the substance of the interview along with the date and the examiners initials. 
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Doc Code: M865 or FAI.REQ.INTV 
PTOL-413A (07-16) 

Approved for use through 08/31/2016. 0MB 0651-0031 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Applicant Initiated Interview Request Form 

Application No.: 14/770, 177 First Named Applicant: Yannick GLINEC, 

Examiner: N Patel Art Unit: 2665 Status of Application: Final Office Action issued 

Tentative Participants: 
(l)Carl R Wesolowski (2) Examiner N Patel 

(3) (4) 

Proposed Date of Interview: February 9, 2018 Proposed Time: 1PM (OAM0PM) 

Type of Interview Requested: 
(1) 0 Telephonic (2) D Personal (3) D Video Conference 

Exhibit To Be Shown or Demonstrated: DYES ONO 
If yes, provide brief description: 

Issues To Be Discussed 

Issues Claims/ Prior Discussed Agreed Not Agreed 
(Rej., Obj., etc) Fig. #s Art 

(1) 112, 2nd para 1-6, 8, 9, 11-23 □ □ □ 

(2) □ □ □ 

(3) □ □ □ 

(4) □ □ □ 
□ Continuation Sheet Attached D Proposed Amendment or Arguments Attached 

Brief Description of Arguments to be Presented: discussion of paragraphs 51, 54, 57 and 58 

(e.g., 8121718) of corresponding USP Publn. No. 2016/008116 

An interview was conducted on the above-identified application on 

NOTE: This form should be completed and filed by applicant in advance of the interview (see MPEP § 713.01). If 

this form is signed by a registered practitioner not of record, the Office will accept this as an indication that he or 

she is authorized to conduct an interview on behalf of the principal (37 CFR 1.32(a)(3)) pursuant to 37 CFR 1.34. 

This is not a power of attorney to any above named practitioner. See the Instruction Sheet for this form, which is 

incorporated by reference. By signing this form, applicant or practitioner is certifying that he or she has read the 

Instruction Sheet. After the interview is conducted, applicant is advised to file a statement of the substance of this 

interview (37 CFR 1.133(b)) as soon as possible. This application will not be delayed from issue because of 

applicant's failure to submit a written record of this interview. 

/Carl R. WESOLOWSKI/ 
Applicant/Applicant's Representative Signature Examiner/SPE Signature 

Carl R. Wesolowski 404.541.2974 
Typed/Printed Name of Applicant or Representative 

Applicant's/Applicant's Representative's Telephone Number 

40372 
Registration Number, if applicable 

This collection of information Is required by 37 CFR 1,133, The Information ls required to obtain or retain a benefit by the public which ls to Ille (and by the USPTO 

to process) an application. Confidentiality ls governed by 35 U,S.C. 122 and 37 CFR 1.11 and 1,14. This collection ls estimated to take 24 minutes to complete, including 

gathering, preparing, and submitting the completed nppllcntlon form lo the USPTO. Time will vary depending upon the individual case, Any comments on the amount 

of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark 

Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 21313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS, 

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2. 
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
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Office Action Summary 

Application No. 
14/770, 177 

Examiner 
NIRAV G PATEL 

Applicant(s) 
Glinec et al. 

Art Unit 
2665 

AIA Status 
No 

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address -
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 2 MONTHS FROM THE MAILING -DATE OF THIS COMMUNICATION. 
- Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 

after SIX (6) MONTHS from the mailing date of this communication. 
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1)~ Responsive to communication(s) filed on 10/16/2017 

0 A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on __ 

2a)~ This action is FINAL. 2b) 0 This action is non-final. 

3)0 An election was made by the applicant in response to a restriction requirement set forth during the interview on 
__ ; the restriction requirement and election have been incorporated into this action. 

4 )0 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213. 

Disposition of Claims* 
5) ~ Claim(s) 1-6,8-9 and 12-23 is/are pending in the application. 

5a) Of the above claim(s) __ is/are withdrawn from consideration. 

6) O Claim(s) __ is/are allowed. 

7) ~ Claim(s) 1-6,8-9 and 12-23 is/are rejected. 

8) O Claim(s) __ is/are objected to. 

9) O Claim(s) __ are subject to restriction and/or election requirement 
* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a 

participating intellectual property office for the corresponding application. For more information, please see 

http://www.uspto.gov/patents/init events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov. 

Application Papers 
10)0 The specification is objected to by the Examiner. 

11)0 The drawing(s) filed on __ is/are: a)O accepted or b)O objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121 (d). 

Priority under 35 U.S.C. § 119 
12)0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

Certified copies: 

a)O All b)O Some** c)O None of the: 

1.0 Certified copies of the priority documents have been received. 

2.0 Certified copies of the priority documents have been received in Application No. __ . 

3.0 Copies of the certified copies of the priority documents have been received in this National Stage 
application from the International Bureau (PCT Rule 17.2(a)). 

** See the attached detailed Office action for a list of the certified copies not received. 

Attachment(s) 

1) O Notice of References Cited (PT0-892) 

2) O Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 
Paper No(s)/Mail Date __ . 

U.S. Patent and Trademark Office 

PTOL-326 (Rev. 11-13) Office Action Summary 

3) O Interview Summary (PT0-413) 
Paper No(s)/Mail Date __ . 

4) O Other: __ . 

Part of Paper No./Mail Date 20171215 
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Application/Control Number:14/770,177 
Art Unit:2665 

DETAILED ACTION 

Notice of Pre-A/A or A/A Status 

Page2 

1. The present application is being examined under the pre-AIA first to invent provisions. 

Response to Arguments 

2. Applicant's arguments filed 10/16/2017 have been fully considered but they are not 

persuasive. 

a. Regarding Claims 1 through 6, 8, 9 and 11 through 22 rejected under 35 U.S.C. § 

112, the claim amendments do not overcome the rejection as the same questions are 

posed by the amendment. See the rejection set forth below. 

Claim Rejections - 35 USC § 112 

3. The following is a quotation of 35 U.S.C. 112{b): 
(b) CONCLUSION.-The specification shall conclude with one or more claims particularly pointing out 

and distinctly claiming the subject matter which the inventor or a joint inventor regards as the 

invention. 

The following is a quotation of 35 U.S.C. 112 (pre-AIA), second paragraph: 
The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

4. Claims 1 through 6, 8, 9 and 11 through 23 are rejected under 35 U.S.C. 112{b) or 

35 U.S.C. 112 (pre-AIA), second paragraph, as being indefinite for failing to particularly point 

out and distinctly claim the subject matter which the inventor or a joint inventor, or for pre-AIA 

the applicant regards as the invention. 
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Application/Control Number:14/770,177 
Art Unit:2665 

Page3 

5. The term "portion" in claims 1, 16 and 21 is a relative term which renders the claim 

indefinite. The term "portion" is not defined by the claim, the specification does not provide a 

standard for ascertaining the requisite degree, and one of ordinary skill in the art would not be 

reasonably apprised of the scope of the invention. The claim amendment requires a portion of 

at least one tooth, which begs the question of whether 10% of the tooth has to be contained, 

or does 50% in order to meet the claim limitation? 

6. The term "part" in claim 23 is a relative term which renders the claim indefinite. The 

term "portion" is not defined by the claim, the specification does not provide a standard for 

ascertaining the requisite degree, and one of ordinary skill in the art would not be reasonably 

apprised of the scope of the invention. The claim amendment requires a portion of at least one 

tooth, which begs the question of whether 10% of the tooth has to be contained, or does 50% 

in order to meet the claim limitation? 

Conclusion 

7. Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to NIRAV G PATEL whose telephone number is 571-270-5812. The 

examiner can normally be reached on 9am - 5pm. 

Examiner interviews are available via telephone, in-person, and video conferencing 

using a USPTO supplied web-based collaboration tool. To schedule an interview, applicant is 

encouraged to use the USPTO Automated Interview Request (AIR) at 

http://www.uspto.gov/interviewpractice. 
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Application/Control Number:14/770,177 
Art Unit:2665 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

Page4 

supervisor, Bhavesh Mehta can be reached on 571-272-7453. The fax phone number for the 

organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 

Application Information Retrieval (PAIR) system. Status information for published applications 

may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 

applications is available through Private PAIR only. For more information about the PAIR 

system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private 

PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you 

would like assistance from a US PTO Customer Service Representative or access to the 

automated information system, call 800-786-9199 {IN USA OR CANADA) or 571-272-1000. 

/NIRAVG PATEL/ 
Primary Examiner, Art Unit 2665 
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Application/Control No. Applicant(s)/Patent Under Reexamination 

Index of Claims 14/770,177 Glinec et al. 

Examiner Art Unit 

NIRAV G PATEL 2665 

✓ Rejected - Cancelled N Non-Elected A Appeal 

= Allowed . Restricted I Interference 0 Objected 

CLAIMS 

□ Claims renumbered in the same order as presented by applicant 0 CPA 0 TO. 0 R.1.47 

CLAIM DATE 
Final Original 06/12/2017 12/15/2017 

1 ✓ ✓ 

2 ✓ ✓ 

3 ✓ ✓ 

4 ✓ ✓ 

5 ✓ ✓ 

6 ✓ ✓ 

7 - -
8 ✓ ✓ 

9 ✓ ✓ 

10 - -
11 ✓ -
12 ✓ ✓ 

13 ✓ ✓ 

14 ✓ ✓ 

15 ✓ ✓ 

16 ✓ ✓ 

17 ✓ ✓ 

18 ✓ ✓ 

19 ✓ ✓ 

20 ✓ ✓ 

21 ✓ ✓ 

22 ✓ ✓ 

23 ✓ 

U.S. Patent and Trademark Office Part of Paper No.: 20171215 

Page 1 of 1 
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PATENT 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

First Named Inventor 
Application No. 
Filed 
Title 
Docket No. 
Art Unit 
Examiner 

Filed Via EFS-Web 

Yannick GLINEC, et al. 
14/770, 177 
August 25, 2015 

Customer No. 27805 
Confirmation No. 8357 

METHOD AND SYSTEM FOR BITE REGISTRATION 
097478-00018USe 
2665 
PATEL, Nirav G. 

AMENDMENT 

In response to the Office Action dated June 15, 2017, consideration of the 

following amendments and/or remarks are respectfully requested: 

Amendments to the Claims are reflected in the listing of claims, 

which begins on page 2 of this paper. 

Remarks/Arguments begin on page 8 of this paper. 

097478-00018USe Amendl 2017-10-16 4835-9569-9281 v.l.doc 
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Amendments to the Claims: 

This listing of claims will replace all prior versions, and listings, of claims in the 

application: 

Listing of Claims: 

1. (Currently Amended) A method of bite registration, eharneterized by 

comprising the steps of: 

a. generating 3-dimensional (3D) teeth models of the upper jaw and the lower 

Jaw; 

b. acquiring a bite surface containing a portion of at least one tooth of the upper 

jaw and a portion of at 1 east one tooth of the 1 ower jaws simultaneously in a clenched 

state where the upper jaw is static relative to the lower jaw; 

c. attempting to align the 3D teeth models of the upper jaw and the lower jaw 

with the bite surface; 

d. displaying the bite surface together with the 3D teeth models of the upper 

jaw and the lower jaw aligned with the bite surface if alignment is successful; 

e. repeating step b to step d so as to obtain at least two successful bite 

registrations corresponding to different displayed bite surfaces; 

f. selecting enetwo or more successful bite registrations by evaluating the at 

least two successful bite registrations and selecting said two or more of the displayed 

successful bite registrations; and 

g. computing a final bite registration between the teeth models of the upper jaw 

and the lower jaw using the selected enetwo or more displayed successful bite 

registrations, and wherein in step e, when repeating to perform step b, the location of 

the acquired bite surface is changed. 

2. (Original) The method of bite registration according to claim 1, wherein 

the computation of the final bite registration involves the optimization of a cost 

function depending on the selected successful bite registrations. 

097478-00018USe Amendl 2017-10-16 4835-9569-9281 v.l.doc -2-
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3. (Original) The method of bite registration according to claim 1, 

wherein 

the computation of the final bite registration involves one or more matrix 

interpolations of the selected successful bite registrations. 

4. (Original) The method of bite registration according to claim 3, wherein 

said one or more interpolations contain steps of: 

decomposing each matrix into an equivalent set of values; 

interpolating corresponding values from each set of values; and 

recomposing a matrix from the interpolated set of values. 

5. (Original) The method of bite registration according to claim 1, wherein 

step a includes the steps of: 

al) capturing 3D teeth surface on the upper jaw or lower jaw by a scanner; 

a2) judging whether the captured 3D teeth surface is the first one or not 

during the scan; 

a3) if the captured portion is the first one, accepting the captured 3D teeth 

surface; and if further succeeding to accept, combining the captured 3D teeth surface 

with the 3D teeth model; and 

a4) if the captured portion is not the first one, attempting to stitch the 

captured 3D teeth surface onto the existing 3D teeth model; if succeeding to stitch, 

combining the captured 3D teeth surface with the existing 3D teeth model. 

6. (Previously Presented) The method of bite registration according to claim 

1, wherein step d including step of: 

if the alignment is not successful, the bite surface is discarded and the user 

receives a notification of failing to align or to register the bite surface, wherein if the 

alignment is not successful, automatically returning back to step b until the alignment 

is successful. 

7. Canceled 

097478-00018USe Amendl 2017-10-16 4835-9569-9281 v.l.doc -3-
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8. (Original) The method of bite registration according to claim 1, wherein the 

alignment is completed at least by stitching of a portion of 3D teeth surface of the bite 

surface with the 3D teeth models of the upper jaw and the lower jaw. 

9. (Previously Presented) The method of bite registration according to claim 

1, wherein the alignment can be completed at least by stitching of a portion of 3D 

teeth surface of the acquired bite surface with either the lower or the upper arch, 

wherein the stitching process includes the steps of: 

generating candidate 3D rigid transformations to place the 3D teeth surface 

relative to the 3D teeth model; 

evaluating a metric of the candidate 3D rigid transformations using the 

relative placement of the 3D teeth surface relative to the 3D teeth model; 

choosing the best 3D rigid transformation which corresponds to a best 

metric; and 

if the best metric goes below a predetermined threshold, accepting the 

corresponding 3D rigid transformation; if the best metric exceeds a predetermined 

threshold, rejecting the stitching. 

10. Canceled 

11. Canceled 

12. (Currently Amended) The method of bite registration according to claim 

1 +, wherein the teeth contained in the bite surface are selected from incisors, 

premolar or molars. 

13. (Original) The method of bite registration according to claim 1, wherein the 

bite surface is acquired based on one or more bite views captured by a scanner. 

097478-00018USe Amendl 2017-10-16 4835-9569-9281 v.l.doc -4-
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14. (Original) The method of bite registration according to claim 1, 

wherein the alignment is completed in a manual way, a semi-automatic way or 

automatic way. 

15. (Original) The method of bite registration according to claim 1, wherein the 

final bite registration is used to construct a global 3D teeth model. 

16. (Currently Amended) A system for bite registration, eharaeterized by 

ineludingeompri sing: 

means for generating 3D teeth models of the upper jaw and the lower jaw; 

means for acquiring a bite surface containing a portion of at least one tooth of 

the upper jaw and a portion of at least one tooth of the lower jaws- simultaneously; 

means for attempting to align the 3D teeth models of the upper jaw and the 

lower jaw with the bite surface; 

means for displaying the bite surface together with the 3D teeth models of the 

upper jaw and the lower jaw aligned with the bite surface if alignment is successful; 

means for obtaining at least two successful bite registrations corresponding to 

different displayed bite surface by repeating; 

means for selecting enetwo or more successful bite registrations by evaluating 

at least two successful bite registrations and selecting said two or more of the 

displayed successful bite registrations; and 

means for computing a final bite registration between the teeth models of the 

upper jaw and the lower jaw using the selected enetwo or more displayed successful 

bite registrations, and wherein in the means for obtaining, the location of the acquired 

bite surface is changed. 

computing a final bite registration between the teeth models of the upper jaw and 

the lower jaw using the selected enetwo or more displayed successful bite 

registrations, and wherein in step e, when repeating to perform step b, the location of 

the acquired bite surface is changed. 

097478-00018USe Amendl 2017-10-16 4835-9569-9281 v.l.doc -5-
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17. (Original) The system for bite registration according to claim 16, 

wherein the computation of the final bite registration involves the optimization of a 

cost function depending on the selected successful bite registrations. 

18. (Original) The system for bite registration according to claim 16, wherein 

means for computing the final bite registration involves device for one or more matrix 

interpolations of the selected successful bite registrations. 

19. (Original) The system for bite registration according to claim 18, wherein 

device for one or more matrix interpolations includes: 

module for decomposing each matrix into an equivalent set of values; 

module for interpolating corresponding values from each set of values; and 

module for recomposing a matrix from the interpolated set of values. 

20. (Original) The system for bite registration according to claim 16, wherein 

means for attempting to align the 3D teeth models includes: 

module for, if the alignment is not successful, discarding the bite surface and 

sending a notification of failing to align to the user. 

21. (Currently Amended) A system for bite registration, including a scanner 

and a computerized workstation, wherein the workstation is configured as: 

genera-ting obtaining 3D teeth models of the upper jaw and the lower jaw.,_ 

generated respectively, by the scanner; 

acquiring a bite surface containing a portion of at least one tooth of the upper 

jaw and a portion of at 1 east one tooth of the 1 ower jaws simultaneously in a clenched 

state where the upper jaw is static relative to the lower jaw; 

attempting to align the 3D teeth models of the upper jaw and the lower jaw with 

the bite surfaceat the workstation; 

displaying the bite surface together with the 3D teeth models of the upper jaw 

and the lower jaw aligned with the bite surface if alignment is successful; 

repeating steps acquiring to step of displaying so as to obtain at least two 

097478-00018USe Amendl 2017-10-16 4835-9569-9281 v.l.doc -6-
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successful bite registrations corresponding to different displayed bite surfaces; 

selecting eHetwo or more successful bite registrations by evaluating at least two 

successful bite registrations; and 

computing a final bite registration using the selected eHetwo or more successful 

bite registrations, and where in the repeating step, when repeating to perform the 

acquiring step, the location of the acquired bite surface is changed. 

22. (Original) The system for bite registration according to claim 21, wherein 

the system is used to construct a global 3D teeth model. 

23. (New) A method of bite registration, characterized by comprising the steps 

of: 

a. generating 3-dimensional (3D) teeth models of the upper jaw and the lower 

Jaw; 

b. acquiring a bite surface containing a part of at least one tooth of the upper 

and lower jaws, simultaneously; 

c. attempting to align the 3D teeth models of the upper jaw and the lower jaw 

with the bite surface; 

d. displaying the bite surface together with the 3D teeth models of the upper 

jaw and the lower jaw aligned with the bite surface if alignment is successful; 

e. repeating step b to step d so as to obtain at least two successful bite 

registrations corresponding to different displayed bite surfaces; 

f. selecting one or more successful bite registrations by evaluating at least two 

successful bite registrations; and 

g. computing a final bite registration using selected one or more successful bite 

registrations, wherein the computation of the final bite registration involves one or 

more matrix interpolations of the selected successful bite registrations. 
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REMARKS 

Status 

This Reply is responsive to the Office Action dated June 15, 2017, in which 

Claims 1-6, 8, 9, and 11-22 are rejected. Claims 1, 16, and 21 are the independent 

claims. Claims 1, 12, 16, and 21 have been amended. Claim 11 is canceled without 

prejudice or disclaimer, and claim 23 is newly added. 

No new matter has been added. Support for the amendments can be found is 

at least Figure 2 and its corresponding description. Accordingly, Claims 1-6, 8, 9, 

and 11-23 are pending in the application, and are presented for reconsideration and 

allowance. 

Allowable subject matter 

Applicants acknowledge the Office Action's indication that claims 3, 4, 9, 11, 

12, 18 and 19 define patentable subject matter. However, based on the above 

amendments or the following remarks, Applicants respectfully submit that all pending 

claims are in condition for allowance. 

Claim Interpretation 

Applicants respectfully submit that at least Figure 1 and its corresponding 

description in the corresponding patent application publication, US 20160008116, 

provides corresponding structure for Claims 16-20 with respect to 35 U.S.C. § 112, 

sixth paragraph. 

Claim Rejection - 35 U.S.C. § 112 

Claims 1-6, 8, 9, and 11-22 are rejected to under 35 U.S.C. § 112 for being 

indefinite. Applicants respectfully submit that the above amendments or following 

remarks obviate the grounds for the rejection. Support for the amendments can be 

found is at least Figure 2 and its corresponding description including paragraph 

[0055] and Figure 5 of the corresponding patent application publication, US 
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20160008116. Withdrawal of the rejection to Claims 1-6, 8, 9, and 11-22 1s 

respectfully requested. 

Claim Rejection - 35 U.S.C. § 102 and § 103 

Claims 1, 6, 8, 13-16, and 20-22 stand rejected under 35 U.S.C. § 102(e) as 

being unpatentable over Sirona (CEREC SW Operator's Manual, pages 1-82, dated 

August 2012, (hereafter Sirona). Claims 2 and 17 stand rejected under 35 U.S.C. § 

103(a) as being unpatentable over Sirona. The rejections are respectfully traversed. 

Without acquiescing to the rejections, Applicants have amended Claims 1, 16 

and 21. 

Amended claim 1 recites features including a method of bite registration 

including computing a final bite registration between the teeth models of the upper 

jaw and the lower jaw using the selected two or more displayed successful bite 

registrations, and wherein in step e, when repeating to perform step b, the location of 

the acquired bite surface is changed and combinations thereof as recited. 

The Office Action asserts that Sirona discloses computing a final bite 

registration using selected one or more successful bite registrations, citing page 78 of 

Sirona, which is asserted to disclose "the (model) phase is finished after successful 

bite registration". with respect to forming the hole patter with two or more 

positioning holes in the first planar surface ... ". See Item 9, page 6-7, of the Office 

Action. Applicants respectfully submit that Sirona discloses generating a single bite 

registration of the upper and lower jaw models. Thus, Applicants respectfully submit 

that Sirona does not disclose at least features of a method of bite registration 

including e. repeating step b to step d so as to obtain at least two successful bite 

registrations corresponding to different displayed bite surfaces; f. selecting two or 

more successful bite registrations by evaluating the at least two successful bite 

registrations and selecting said two or more of the displayed successful bite 

registrations; and g. computing a final bite registration between the teeth models of 

the upper jaw and the lower jaw using the selected two or more displayed successful 

bite registrations, and wherein in step e, when repeating to perform step b, the 

location of the acquired bite surface is changed and combinations thereof as recited. 
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See at least pages 66, 71, 72 and 78 of Sirona. 

Applicants respectfully submit that Sirona does not suggest any modification 

to its disclosure that would result in at least features of a method of bite registration 

including computing a final bite registration between the teeth models of the upper 

jaw and the lower jaw using the selected two or more displayed successful bite 

registrations, and wherein in step e, when repeating to perform step b, the location of 

the acquired bite surface is changed and combinations thereof as recited in claim 1. 

For at least one of the foregoing reasons, Applicants respectfully submit that 

independent claim 1 defines patentable subject matter. Applicants respectfully 

submit that independent claims 16 and 21, define patentable subject matter for at 

least reasons similar to claim 1. Claims 6, 8, 13-15, 20, and 22 depend from claims 

1, 16 and 21, respectively, and therefore also define patentable subject matter for at 

least that reason as well as their additionally recited features. 

Reconsideration and withdrawal of the rejection of claims 1, 6, 8, 13-16, and 

20-22 under § 102 and claims 2 and 17 under § 103 is respectfully requested. 

Newly added claims 

Claim 23 is newly added by this amendment and believed to be in condition 

for allowance. Support for these claims can be found in at least original claim 3 of the 

application. 

Summary 

For the reasons set forth above, it is believed that the application is in 

condition for allowance. Accordingly, reconsideration and favorable action are 

respectfully solicited. 

It is believed that all of the pending claims have been addressed. However, 

failure to address a specific rejection, issue, or comment in the present file history 

does not signify agreement with or concession of that rejection, issue, or comment. 

In addition, because the arguments made in the present file history are not intended to 

be exhaustive, there may be reasons for patentability of any or all pending claims ( or 

other claims) that have not been expressed. Finally, nothing in the present file history 
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should be construed as intent to concede any issue with regard to any claim, except as 

specifically stated, and the amendment of any claim does not necessarily signify 

concession of patentability of the claim prior to its amendment. 

Should the Examiner consider that additional amendments are necessary to 

place the application in condition for allowance, the favor is requested of a telephone 

call to the undersigned counsel for the purpose of discussing such amendments. 

October 16, 2017 

THOMPSON HINE LLP 
Intellectual Property Group 
10050 Innovation Drive 
Suite 400 
Dayton, Ohio 45342-4934 
Telephone (404) 541-2974 
Facsimile (937) 443-6635 
Email: [PDocket(ii)Thompson.Hin.e.com 

Respectfully submitted, 

By: /Carl R. WESOLOWSKI/ 
Carl R. Wesolowski 
Reg. No.40,372 
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DETAILED ACTION 

Notice of Pre-A/A or A/A Status 

Page 2 

1. The present application is being examined under the pre-AIA first to invent provisions. 

Information Disclosure Statement 

2. The information disclosure statement (IDS) submitted on 8/25/2015, 11/29/2016, 

2/7/2017 are in compliance with the provisions of 37 CFR 1.97. Accordingly, the information 

disclosure statement is being considered by the examiner. 

Claim Interpretations - 35 USC§ 112 

The following is a quotation of 35 U.S.C. 112(f): 

(f) Element in Claim for a Combination. -An element in a claim for a combination may be expressed 
as a means or step for performing a specified function without the recital of structure, material, or 
acts in support thereof, and such claim shall be construed to cover the corresponding structure, 
material, or acts described in the specification and equivalents thereof. 

The following is a quotation of pre-AIA 35 U.S.C. 112, sixth paragraph: 

An element in a claim for a combination may be expressed as a means or step for performing a 
specified function without the recital of structure, material, or acts in support thereof, and such claim 
shall be construed to cover the corresponding structure, material, or acts described in the 
specification and equivalents thereof. 

Use of the word "means" (or "step for") in a claim with functional language creates a 

rebuttable presumption that the claim element is to be treated in accordance with 35 U.S.C. 

112(f) (pre-AIA 35 U.S.C. 112, sixth paragraph). The presumption that 35 U.S.C. 112(f) (pre-AIA 

35 U.S.C. 112, sixth paragraph) is invoked is rebutted when the function is recited with 
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sufficient structure, material, or acts within the claim itself to entirely perform the recited 

function. 

Absence of the word "means" (or "step for") in a claim creates a rebuttable 

Page 3 

presumption that the claim element is not to be treated in accordance with 35 U.S.C. 112(f) 

(pre-AIA 35 U.S.C. 112, sixth paragraph). The presumption that 35 U.S.C. 112(f) (pre-AIA 35 

U.S.C. 112, sixth paragraph) is not invoked is rebutted when the claim element recites function 

but fails to recite sufficiently definite structure, material or acts to perform that function. 

Claim elements in this application that use the word "means" (or "step for") are 

presumed to invoke 35 U.S.C. 112(f) except as otherwise indicated in an Office action. Similarly, 

claim elements that do not use the word "means" (or "step for") are presumed not to invoke 35 

U.S.C. 112(f) except as otherwise indicated in an Office action. 

3. Claim limitation "means" have been interpreted under 35 U.S.C. 112(f) or pre-AIA 35 

U.S.C. 112, sixth paragraph, because it uses/they use a generic placeholder "means" coupled 

with functional language "generating 3D teeth models," "acquiring a bite surface," "attempting 

to align," "displaying the bite surface," "obtaining at least two successful bite registrations," 

"selecting one or more successful bite registrations" and "means for computing a final bite 

registration" without reciting sufficient structure to achieve the function. Furthermore, the 

generic placeholder is not preceded by a structural modifier. 
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Since the claim limitation(s) invokes 35 U.S.C. 112(f) or pre-AIA 35 U.S.C. 112, sixth 

Page 4 

paragraph, claims 16 through 20 have been interpreted to cover the corresponding structure 

described in the specification that achieves the claimed function, and equivalents thereof. 

A review of the specification shows that the following appears to be the corresponding 

structure described in the specification for the 35 U.S.C. 112(f) or pre-AIA 35 U.S.C. 112, sixth 

paragraph limitation: Figure 1. 

If applicant wishes to provide further explanation or dispute the examiner's 

interpretation of the corresponding structure, applicant must identify the corresponding 

structure with reference to the specification by page and line number, and to the drawing, if 

any, by reference characters in response to this Office action. 

If applicant does not intend to have the claim limitation(s) treated under 35 U.S.C. 112(f) 

or pre-AIA 35 U.S.C. 112, sixth paragraph, applicant may amend the claim(s) so that it/they will 

clearly not invoke 35 U.S.C. 112(f) or pre-AIA 35 U.S.C. 112, sixth paragraph, or present a 

sufficient showing that the claim recites/recite sufficient structure, material, or acts for 

performing the claimed function to preclude application of 35 U.S.C. 112(f) or pre-AIA 35 U.S.C. 

112, sixth paragraph. 

For more information, see MPEP § 2173 et seq. and Supplementary Examination 

Guidelines for Determining Compliance With 35 U.S.C. 112 and for Treatment of Related Issues 

in Patent Applications, 76 FR 7162, 7167 (Feb. 9, 2011). 
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Claim Rejections - 35 USC§ 112 

4. The following is a quotation of 35 U.S.C. 112(b): 
(b) CONCLUSION.-The specification shall conclude with one or more claims particularly pointing out 
and distinctly claiming the subject matter which the inventor or a joint inventor regards as the 
invention. 

The following is a quotation of 35 U.S.C. 112 (pre-AIA), second paragraph: 
The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

5. Claims 1 through 6, 8, 9 and 11 through 22 are rejected under 35 U.S.C. 112(b) or 

Page 5 

35 U.S.C. 112 (pre-AIA), second paragraph, as being indefinite for failing to particularly point 

out and distinctly claim the subject matter which the inventor or a joint inventor, or for pre-AIA 

the applicant regards as the invention. 

6. The term "portion" in claim claims 1, 16 and 21 is a relative term which renders the 

claim indefinite. The term "portion" is not defined by the claim, the specification does not 

provide a standard for ascertaining the requisite degree, and one of ordinary skill in the art 

would not be reasonably apprised of the scope of the invention. It is unclear what amount of 

the model data is required to meet the "portion" claim limitation. Is one tooth sufficient, or are 

two teeth sufficient? 

Claim Rejections - 35 USC§ 102 

7. The following is a quotation of the appropriate paragraphs of pre-AIA 35 U.S.C. 102 that 

form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless -
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(a) the invention was known or used by others in this country, or patented or described in a printed 
publication in this or a foreign country, before the invention thereof by the applicant for a patent. 

(b) the invention was patented or described in a printed publication in this or a foreign country or in 
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8. Claims 1, 6, 8, 13 through 16 and 20 through 22 are rejected under pre-AIA 35 U.S.C. 

102(e) as being anticipated by Sirona ("CEREC SW Operator's Manual, "Sirona"). 

9. Regarding Claims 1, Sirona teaches a method of bite registration, characterized by 

comprising the steps of: 

a. generating 3-dimensional (3D) teeth models of the upper jaw and the lower jaw (Page 53: The 

lower jaw and upper jaw models are generated); 

b. acquiring a bite surface containing a portion of upper and lower jaws simultaneously (Page 71: 

Figure shows the acquired bite surface containing the upper and lower jaws in the center of the image); 

c. attempting to align the 3D teeth models of the upper jaw and the lower jaw with the bite 

surface (Page 71: The buccal registration attempts to align the models); 

d. displaying the bite surface together with the 3D teeth models of the upper jaw and the lower 

jaw aligned with the bite surface if alignment is successful (Page 72: Second figure shows the upper and 

lower jaws aligned); 

e. repeating step b to step d so as to obtain at least two successful bite registrations 
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corresponding to different displayed bite surfaces (Page 66: The acquisition is performed on 4 different 

surfaces, which performs the registrations which performing the acquisitions); 

f. selecting one or more successful bite registrations by evaluating at least two successful bite 

registrations (Page 66: If there is a registration error, the scan is repeated until it is successful for each surface 

scanned); and 

g. computing a final bite registration using selected one or more successful bite registrations 

(Page 78: The (model) phase is finished after successful bite registration). 

10. Regarding Claim 16, the limitations of claim 16 are similar to those of claim 1, where 

Sirona teaches the system includes the means (Page 61: The 3D camera acquires image data. Page 7: The 

CEREC SW system performs the steps described) to perform the steps. Therefore, claim 16 is rejected 

under the same rationale as claim 1. 

11. Regarding Claim 21, the limitations of claim 21 are similar to those of claim 1, where 

Sirona teaches the system includes the scanner (Page 61: The 3D camera acquires image data) and a 

computerized workstation (Page 7: The CEREC SW (software installed on a computer) system performs the 

steps described) to perform the steps. Therefore, claim 21 is rejected under the same rationale as 

claim 1. 

12. Regarding Claims 6 and 20, Sirona teaches in addition to the method of bite registration 

according to claim 1, wherein step d including step of: if the alignment is not successful, the 

bite surface is discarded and the user receives a notification of failing to align or to register the 

bite surface, wherein if the alignment is not successful, automatically returning back to step b 
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until the alignment is successful (Page 66: The user is notified if there is a registration error and requires a 

user to start over). 

13. Regarding Claim 8, Sirona teaches in addition to the method of bite registration 

according to claim 1, wherein the alignment is completed at least by stitching of a portion of 3D 

teeth surface of the bite surface with the 3D teeth models of the upper jaw and the lower jaw 

(Pages 71-72: The acquired image is combined with the model to perform registration). 

14. Regarding Claim 13, Sirona teaches in addition to the method of bite registration 

according to claim 1, wherein the bite surface is acquired based on one or more bite views 

captured by a scanner (Page 67: The captured images are used to generate models). 

15. Regarding Claim 14, Sirona teaches in addition to the method of bite registration 

according to claim 1, wherein the alignment is completed in a manual way, a semi-automatic 

way or automatic way (Pages 71-73: Section 11: The registration is performed in a semi-automatic way). 

16. Regarding Claims 15 and 22, Sirona teaches in addition to the limitations of claims 1 and 

22, wherein the final bite registration is used to construct a global 3D teeth model (Page 80: The 

MILL phase uses the final registration as the 3D teeth model to be used for further processing). 

Claim Rejections - 35 USC§ 103 

17. The following is a quotation of pre-AIA 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 
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18. Claims 2 and 17 are rejected under pre-AIA 35 U.S.C. 103(a) as being unpatentable over 

Sirona in view of Wu et al. (U.S. Pub. No.: 2010/0151404, "Wu"). 

19. Regarding Claims 2 and 17, while Sirona teaches the limitations of claims 1 and 16, they 

fail to explicitly teach wherein the computation of the final bite registration involves the 

optimization of a cost function depending on the selected successful bite registrations. 

Wu, in the same field of 3D dental imaging teaches wherein the computation of the final bite 

registration involves the optimization of a cost function depending on the selected successful 

bite registrations (Paragraph 171: The alignment of models is performed by minimizing a cost function). 

It would have been obvious at the time the invention was made to one of ordinary skill in the 

art to add the teachings of Wu to Sirona such that the final registration is performed as 

suggested by Wu. The determination of obviousness is based upon the following findings: one 

skilled in the art would have been motivated to modify Sirona in this manner in order to 

generate accurate models. Furthermore, the prior art collectively includes each element 

claimed (though not all in the same reference), and one of ordinary skill in the art could have 

combined the elements using known engineering design, interface and/or programming 

techniques, without changing a fundamental operating principle of Sirona, while the teaching of 

Wu continues to perform the same function as originally taught prior to being combined, in 

order to produce repeatable and predictable results. It is for at least the aforementioned 
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reasons that the examiner has reached a conclusion of obviousness with respect to the claim in 

question. 

Allowable Subject Matter 

20. Claims 3, 4, 5, 9, 11, 12, 18 and 19 are objected to as being dependent upon a rejected 

base claim, but would be allowable if rewritten in independent form including all of the 

limitations of the base claim and any intervening claims. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to Nirav G. Patel whose telephone number is (571)270-5812. The 

examiner can normally be reached on Monday - Friday 8 am - 5 pm EST. 

Examiner interviews are available via telephone, in-person, and video conferencing 

using a USPTO supplied web-based collaboration tool. To schedule an interview, applicant is 

encouraged to use the USPTO Automated Interview Request (AIR) at 

http://www.uspto.gov/interviewpractice. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Bhavesh Mehta can be reached on 571-272-7453. The fax phone number for the 

organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 

Application Information Retrieval (PAIR) system. Status information for published applications 

may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 

applications is available through Private PAIR only. For more information about the PAIR 

system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private 

PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you 

would like assistance from a USPTO Customer Service Representative or access to the 

automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Nirav G Patel/ 
Primary Examiner, Art Unit 2665 
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CLAIMS 

[Claim(s)] 
[Claim l] 
Three dimensional data of form of a maxilla molar and a mandible molar is read, 
An occlusion evaluation system computing and displaying form of drift space 
formed between occlusal surface of the aforementioned maxilla molar, and 
occlusal surface of the aforementioned mandible molar when the aforementioned 
maxilla molar and the aforementioned mandible molar are engaged. 
[Claim 2] 
Three dimensional data of form of a maxilla molar and a mandible molar is read, 
An occlusion evaluation system computing and displaying volume of drift space 
formed between occlusal surface of the aforementioned maxilla molar, and 
occlusal surface of the aforementioned mandible molar when the aforementioned 
maxilla molar and the aforementioned mandible molar are engaged. 
[Claim 3] 
The occlusion evaluation system according to claim 2 reading three dimensional 
data of form of a plurality of maxilla molars and a mandible molar, and cairying 
out the comparison display of the volume of the aforementioned drift space. 
[Claim 4] 
The aforementioned drift space, 
Space demarcated in a plane vertical to a plane of occlusion containing two points 
of contact which are points of contact of the aforementioned maxilla molar and 
the aforementioned mandible molar, and adjoin each other, occlusal surface of the 
aforementioned maxilla molar, and occlusal surface of the aforementioned 
mandible molar, 
space demarcated in a plane vertical to a plane of occlusion containing two cusps 
which the aforementioned maxilla molar adjoins, a plane vertical to a plane of 
occlusion containing two cusps which the aforementioned mandible molar 
adjoins, occlusal surface of the aforementioned maxilla molar, and occlusal 
surface of the aforementioned mandible molar -- or 
A plane vertical to a plane of occlusion containing the two maximum Toyotaka 
parts which the aforementioned maxilla molar adjoins for each other, Space 
demarcated in a plane vertical to a plane of occlusion containing the two 
maximum Toyotaka parts in which the aforementioned mandible molar adjoins a 
predetermined maxilla base plane which is placed above socket of the 
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aforementioned maxilla molar for each other, a predetermined mandible base 
plane which is placed below socket of the aforementioned mandible molar, 
occlusal surface of the aforementioned maxilla molar, and occlusal surface of the 
aforementioned mandible molar, 
The occlusion evaluation system according to any one of claims 1 to 3 which 
comes out and is characterized by a certain thing. 
[Claim 5] 
The occlusion evaluation system according to any one of claims 1 to 4 specifying 
and displaying a section of the aforementioned drift space whose cross-sectional 
area becomes small most. 
[Claim 6] 
The occlusion display device according to any one of claims 1 to 5 being able to 
correct the aforementioned three dimensional data of form of the aforementioned 
maxilla molar and the aforementioned mandible molar. 
[Claim 7] 
The occlusion evaluation system according to any one of claims 1 to 6 by which it 
is occlusion evaluation system characterized [ being able to change arbitrarily an 
occluded condition of the aforementioned maxilla molar and the aforementioned 
mandible molar / according to claim 1 ] . 
[Claim 8] 
The occlusion evaluation system according to claim 7 computing and displaying 
variation of volume of the aforementioned drift space to relative displacement of 
the aforementioned maxilla molar and the aforementioned mandible molar when 
changing an occluded condition of the aforementioned maxilla molar and the 
aforementioned mandible molar. 
[Claim 9] 
When changing an occluded condition of the aforementioned maxilla molar and 
the aforementioned mandible molar, variation of a cross-sectional area in a section 
vertical to a plane of occlusion of the aforementioned drift space to relative 
displacement of the aforementioned maxilla molar and the aforementioned 
mandible molar is computed, The occlusion evaluation system according to claim 
7 differentiating and displaying relative displacement. 
[Claim 10] 
Three dimensional data of form of a maxilla molar and a mandible molar is made 
to read into a computer. 
An occlusion valuation method computing and displaying form of drift space 
formed between the aforementioned maxilla molar and the aforementioned 
mandible molar when the aforementioned maxilla molar and the aforementioned 
mandible molar are engaged by aforementioned computer. 
[Claim 11] 
Three dimensional data of form of a maxilla molar and a mandible molar is made 
to read into a computer. 
An occlusion valuation method computing and displaying volume of drift space 
formed between the aforementioned maxilla molar and the aforementioned 
mandible molar when the aforementioned maxilla molar and the aforementioned 
mandible molar are engaged by aforementioned computer. 
[Claim 12] 



Page 135 of 392

Three dimensional data of form of a maxilla molar and a mandible molar is read 
into a computer, 
An occlusion evaluation program computing and displaying form of drift space 
fonned between the aforementioned maxilla molar and the aforementioned 
mandible molar when the aforementioned maxilla molar and the aforementioned 
mandible molar are engaged by aforementioned computer. 
[Claim 13] 
Three dimensional data of form of a maxilla molar and a mandible molar is read 
into a computer, 
An occlusion evaluation program computing and displaying volume of drift space 
formed between the aforementioned maxilla molar and the aforementioned 
mandible molar when the aforementioned maxilla molar and the aforementioned 
mandible molar are engaged by aforementioned computer. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 

[Field of the Invention] 

[0001] 

The present invention relates to an occlusion evaluation system, an occlusion valuation 

method, and an occlusion evaluation program. 

[Background of the Invention] 

[0002] 

As a method of measuring dental (a natural tooth and artificial tooth) digestion 

capability, when people actually digest something, the method of judging digestion 

capability is advocated, as it describes in a Patent document 1, 2, and the nonpatent 

literature 1. 

[0003] 

In such a method, the influence by a test subject's muscular power, a habit of biting, etc. 

and influence by dental (a prosthesis is included) occlusion form cannot be distinguished 

and measured. It is desirable that only the digestion capability to originate in the 

occlusion form of a prosthesis can be especially evaluated on the occasion of 

manufacture and adjustment of a prosthesis. 

[0004] 

In the natural tooth, wear of the tooth by the occluded condition and aging of the up­

and-down jaw by a crowding-teeth situation influences the biting strength of food 

largely, and the equipment and the method of measuring the biting strength resulting 

from the arrangement occluded condition of a tooth are not known. 

[ODDS] 

In the prosthesis, the wear after using the occluded condition of an up-and-down jaw 

and the grinding of a prosthesis by a tooth arrangement situation, and a prosthesis for a 

fixed time influences the biting strength of food largely, and the equipment and the 

method of measuring the biting strength resulting from the arrangement occluded 

condition of a tooth are not known. 
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[0006] 

The thing in particular for which it is before and after use of prostheses and a prosthesis, 

and measures biting strength was not performed, and was not able to evaluate digestion 

capability of the replacement timing of a prosthesis, or a prosthesis. Since the biting 

strength of the prosthesis itself was also what is largely influenced by a patient's stress, a 

habit of biting, eating habits, etc., and has a suitable prosthesis for every patient, a 

method of evaluating whether the biting strength of a prosthesis is suitable was 

preliminarily desired at the time of creation of a prosthesis. 

[0007] 

it being possible to get to know, before equipping with the biting strength of a 

prosthesis, being able to use as information on a patient's therapy or diagnosis, and also 

using for the next therapy -- although -- it can do. 

[0008] 

If digestion capability can be evaluated, it can use also for evaluation of the prosthesis 

created by providing a threshold value, and it can be evaluated whether the prosthesis 

created especially is what has what biting strength. 

[Citation list] 

[Patent literature] 

[0009] 

[Patent document 1] Japanese Published Patent Application No. 2005-237710 (JP2005-

237710A) 

[Patent document 2] Japanese Published Patent Application No. 2008-220600 (JP2008-

220600A) 

[Nonpatent literature] 

[0010] 

[Nonpatent literature 1] "It is the digestion ability test method - as the guideline Lord of 

a dysfunction-of-masticatory appraisal method", a prosthetic dentistry magazine, 2002, 

volume [ 46th ] No. 4, p.619-625 

[Summary of Invention] 

[Problem to be solved by the invention] 

[0011] 

In view of the aforementioned problem, the present invention makes it problem to 

provide the occlusion evaluation system, occlusion valuation method, and occlusion 

evaluation program which can evaluate the digestion capability by dental occlusion 

form, without being dependent on a test subject. 

[Means for solving problem] 

[0012] 

In order to solve the aforementioned problem, the first modes of the occlusion 

evaluation system by the present invention, When the three dimensional data of the 

form of a maxilla molar and a mandible molar is read and the aforementioned maxilla 

molar and the aforementioned mandible molar are engaged, the form of the drift space 

formed between the occlusal surface of the aforementioned maxilla molar and the 
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occlusal surface of the aforementioned mandible molar shall be computed, and a 

display, preferably any section shall be displayed. 

[0013] 

The second modes of the occlusion evaluation system by the present invention, When 

the three dimensional data of the form of a maxilla molar and a mandible molar is read 

and the aforementioned maxilla molar and the aforementioned mandible molar are 

engaged, the volume of the drift space formed between the occlusal surface of the 

aforementioned maxilla molar and the occlusal surface of the aforementioned mandible 

molar shall be computed and displayed. 

[0014] 

According to these composition, the size of the effect discharged from between gear 

teeth can grasp easily the food printed and crushed with the molar with the size and 

form of food drift space, and it can evaluate the digestion capability of a molar, without 

being dependent on the muscular power and the habit of biting of a patient or a test 

subject. 

[0015] 

The place where food is crushed, and the place where food escapes are observable by 

displaying a section especially. 

[0016] 

Tabling with the maxilla molar and mandible molar in the occlusion evaluation system of 

the present invention, It may carry out by reproducing a patient's actual jaw movement 

measured with the jaw movement measuring device, and may simulate on data the 

regulatory mechanism of the occlusion conditions of inclination of sagittal condyle path 

reproduced by the articulator, for example, the degree, a balancing-side lateral condyle 

path, and an immediate side shifter, a working-side lateral condyle path angle regulatory 

mechanism, etc. 

[0017] 

The occlusion evaluation system of the second modes of the present invention may read 

the three dimensional data of the form of a plurality of maxilla molars and a mandible 

molar, and may carry out the comparison display of the volume of the aforementioned 

drift space. 

[0018] 

According to this composition, it turns and can check a fixed quantity of deterioration of 

digestion capability by wear of a prosthesis, and change of the digestion capability by 

the grinding. Comparison of digestion capability with the present prosthesis and the 

prosthesis manufactured newly can also be performed. In particular, a fixed quantity of 

deterioration of the digestion capability by wear of a prosthesis is turned, the 

information of a patient possible [ a display of the graph which can compare the data for 

every prosthesis], then specific is accumulated, and it becomes easy to create a more 

suitable prosthesis to the patient. 

[0019] 

In the occlusion evaluation system of the present invention, the aforementioned drift 
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space, A plane vertical to the plane of occlusion containing two points of contact which 

are points of contact of the aforementioned maxilla molar and the aforementioned 

mandible molar, and adjoin each other, A plane vertical to space demarcated in the 

occlusal surface of the aforementioned maxilla molar, and the occlusal surface of the 

aforementioned mandible molar, and the plane of occlusion containing two cusps which 

the aforementioned maxilla molar adjoins, space demarcated in a plane vertical to the 

plane of occlusion containing two cusps which the aforementioned mandible molar 

adjoins, the occlusal surface of the aforementioned maxilla molar, and the occlusal 

surface of the aforementioned mandible molar -- or, A plane vertical to the plane of 

occlusion containing the two maximum Toyotaka parts which the aforementioned 

maxilla molar adjoins for each other, The predetermined maxilla base plane which is 

placed above the socket of the aforementioned maxilla molar, and a plane vertical to the 

plane of occlusion containing the two maximum Toyotaka parts which the 

aforementioned mandible molar adjoins for each other, It may be space demarcated in 

the predetermined mandible base plane which is placed below the socket of the 

aforementioned mandible molar, the occlusal surface of the aforementioned maxilla 

molar, and the occlusal surface of the aforementioned mandible molar. 

[0020] 

According to this composition, the range which should be compared can be specified 

easily. 

[0021] 

The occlusion evaluation system of the present invention may display the volume of the 

aforementioned drift space. 

[0022] 

According to this composition, digestion capability can be quantitatively grasped as a 

numerical value. 

[0023] 

The occlusion evaluation system of the present invention may specify and display the 

section of the aforementioned drift space where a cross-sectional area becomes small 

most. 

[0024] 

According to this composition, the degree of wear by**** or the grinding is most 

directly shown by the smallest section. 

[0025] 

The occlusion evaluation system of the present invention corrects the aforementioned 

three dimensional data of the form of the aforementioned maxilla molar and the 

aforementioned mandible molar. 

[0026] 

According to this composition, change of the digestion capability by the grinding of a 

prosthesis can be simulated, and the optimal grinding can be found. 

[0027] 

The occlusion evaluation system of the present invention changes arbitrarily the 
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occluded condition of the aforementioned maxilla molar and the aforementioned 

mandible molar. 

[0028] 

According to this composition, the shape change of the drift space by chewing motion is 

checked, and digestion capability can be judged. 

[0029] 

When the occlusion evaluation system of the present invention changes the occluded 

condition of a note maxilla molar and the aforementioned mandible molar, it may 

compute and display the variation of the volume of the aforementioned drift space to 

the relative displacement of the aforementioned maxilla molar and the aforementioned 

mandible molar. 

[0030] 

According to this composition, change of the digestion capability in the process of 

chewing motion can be checked. 

[0031] 

When the occlusion evaluation system of the present invention changes the occluded 

condition of the aforementioned maxilla molar and the aforementioned mandible molar, 

it may compute the variation of the cross-sectional area in a section vertical to the plane 

of occlusion of the aforementioned drift space to the relative displacement of the 

aforementioned maxilla molar and the aforementioned mandible molar, and may 

differentiate and display it about relative displacement. 

[0032] 

Also by this composition, change of the digestion capability in the process of chewing 

motion can be checked. 

[0033] 

The occlusion valuation method by the present invention makes the three dimensional 

data of the form of a maxilla molar and a mandible molar read into a computer. When 

the aforementioned maxilla molar and the aforementioned mandible molar are 

engaged, it is considered as the method of computing and displaying the form of the 

drift space formed between the aforementioned maxilla molar and the aforementioned 

mandible molar by aforementioned computer. 

[0034] 

The occlusion evaluation program by the present invention reads the three dimensional 

data of the form of a maxilla molar and a mandible molar into a computer, When the 

aforementioned maxilla molar and the aforementioned mandible molar are engaged, 

the form of the drift space formed between the aforementioned maxilla molar and the 

aforementioned mandible molar shall be computed and displayed by aforementioned 

computer. 

[Effect of the Invention] 

[0035] 

According to the present invention, it can evaluate by grasping the size and form of food 

drift space, without depending for the digestion capability of a molar on the muscular 
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power and the habit of biting of a patient or a test subject. 

[0036] 

According to the present invention, by storing the data of a plurality of prostheses, the 

digestion capability to have included the patient's habit of biting can be visualized and 

quantified, and exact diagnosis and creation of a more suitable prosthesis are also 

attained. 

[Brief Description of the Drawings] 

[0037] 

[Drawing l]lt is a block diagram showing the composition of the occlusion evaluation 

system of the embodiment of the one present invention. 

[Drawing 2]1t is a cross sectional view of the first modes of the drift space of the present 

invention. 

[Drawing 3]1t is a plan view of the drift space of Fig.2. 

[Drawing 4]1t is a cross sectional view of the second modes of the drift space of the 

present invention. 

[Drawing S]lt is a plan view of the drift space of Fig.4. 

[Drawing 6]1t is a cross sectional view of the 3rd modes of the drift space of the present 

invention. 

[Drawing 7]1t is a plan view of the drift space of Fig.6. 

[Drawing 8] It is a plan view of the drift space of the alternative plan of Fig. 7. 

[Drawing 9]1t is an A-A line cross sectional view of Fig.5. 

[Description of Embodiments] 

[0038] 

From this, about the embodiment of the present invention, while referring to Drawings, 

it describes. The occlusion evaluation system by the present invention may be realized 

using a computer provided with an arithmetic unit, a data input unit, a display device, 

and user input equipment etc., as shown in Fig.1. 

[0039] 

An arithmetic unit may be designed for exclusive use, although it is realizable using a 

personal computer and a software program. A data input unit not only in apparatus, 

such as a three dimensional scanner which reads three-dimensional form directly, It may 

be equipment for making the three dimensional shape data read with the external three 

dimensional scanner etc. like media readers, such as a memory device and a disk unit, or 

a data communication unit read into an arithmetic unit. A common display may be 

sufficient as a display device. General-purpose input devices, such as a keyboard and a 

mouse, can be used for user input equipment. 

[0040] 

The occlusion evaluation system of the present invention reads the three dimensional 

shape data of a maxilla molar and a mandible molar with a data input unit, A maxilla 

molar and a mandible molar are engaged in an arithmetic unit, the three-dimensional 

form of the drift space formed between the occlusal surface of a maxilla molar and the 

occlusal surface of a mandible molar is computed, and it displays on a display device. 
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Techniques used in computer graphics, such as a wire frame and ray tracing, are 

applicable to the display of drift space. 

[0041] 

Vw of the drift space of the 3rd modes that starts Fig.6 and 7 at the embodiment of the 

present invention in Ve of the drift space of the second modes which starts Fig.4 and 5 at 

the embodiment of the present invention in Va of the drift space of the first modes that 

starts Fig.2 and 3 at the embodiment of the present invention is shown, respectively. 

[0042] 

The drift space Va of a first modes, The plane Sa vertical to the plane of occlusion 

containing two point-of-contact Pa which is point-of-contact Pa of a maxilla molar (the 

first premolars 1, the second premolars 2, the first molar 3, second molars 4) and a 

mandible molar (the first premolars 5, the second premolars 6, the first molar 7, second 

molars 8), and adjoins each other, It is space demarcated in the occlusal surface la, 2a, 

3a, and 4a of the maxilla molars 1, 2, 3, and 4, and the mandible molars 5, 6, and 7 and 

the occlusal surface Sa, 6a, 7a, and 8a of 8. 

[0043] 

Plane Sc with the drift space Ve of a second modes vertical to the plane of occlusion 

containing the two cusps Pc which the maxilla molars 1, 2, 3, and 4 adjoin for each other, 

It is space demarcated in plane Sc vertical to the plane of occlusion containing the two 

cusps Pc which the mandible molars 5, 6, 7, and 8 adjoin for each other, the occlusal 

surface la, 2a, 3a, and 4a of the maxilla molars 1, 2, 3, and 4, and the mandible molars 5, 

6, and 7 and the occlusal surface Sa, 6a, 7a, and 8a of 8. 

[0044] 

The plane Sw where the drift space Vw of the 3rd modes is vertical to the plane of 

occlusion containing the maximum Toyotaka part Pw of the two maxilla molars 1, 2, 3, 

and 4 which adjoin each other, The plane Sw vertical to the plane of occlusion containing 

the maximum Toyotaka part Pw of the two mandible molars 5, 6, 7, and 8 which adjoin 

each other, It is space demarcated in the maxilla base level Su which is placed above the 

occlusal surface la, 2a, 3a, and 4a of the maxilla molars 1, 2, 3, and 4, and the mandible 

base level SI which is placed below the occlusal surface Sa, 6a, 7a, and 8a of the 

mandible molars 5, 6, 7, and 8. 

[0045] 

Although a plane of occlusion means strictly the plane determined by three points of the 

point of contact of the margo incisalis of a lower central incisor, and a right and left 

lower second molar distal buccal cusp, it may be what kind of plane according to this in 

the present invention. For example, the plane etc. which are determined by three points 

of the mandible first-premolars mesial buccal cusp of either right or left, and a right-and­

left lower second molar distal buccal cusp when there is no data of an anterior tooth, 

When there is only data of the molar of either right or left, the plane etc. which are 

determined by three points of a mandible first-premolars mesial buccal cusp, a lower 

second molar distal buccal cusp, and a mandible first-molar mesial lingual cusp may be 

treated as a plane of occlusion, respectively. It does not interfere, even if it treats the 
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basolateral of the base level at the time of reading mandible molar form (plane where 

the position of the axial direction of the upper and lower sides of a rectangular 

coordinate system is equal), i.e., the mandible molar in data, and its gum as a plane of 

occlusion as further alternative plan. In the present invention, the occlusal surface is a 

term which points out a surface with unevenness of the surface of a molar, and a plane 

of occlusion is distinguished clearly. 

[0046] 

In the present invention, although calculated at a time by one right and left, when there 

is a deficit of a molar, the drift space Va, Ve, and Vw may be divided and computed by 

the **** and centrifugality side rather than anodontia, and may usually be computed for 

every antagonistic-tooth pair. When it has the third molar, the drift space Va, Ve, and Vw 

may be computed by extending to the third molar. 

[0047] 

the case where the maximum Toyotaka part Pw can demarcate a dental arch in 

calculation of the drift space Vw of the 3rd modes -- ****** -- although it wears and is 

good also as a maximum Toyotaka part of a lingual side, as shown in Fig.7, the point 

used as the maximum and the point which becomes minimum may be used for the right 

and left axial direction of rectangular-coordinate-system three dimensional data. 

[0048] 

Fig.3, the drift space Va shown in 5 and 7, Ve, and Vw, plane Sc containing the two cusps 

Pc which the plane Sa containing two contact Pa which first premolars and second 

molars adjoin, first premolars, and second molars adjoin -- or, It is demarcated as space 

closed to the**** centrifugal direction by the plane Sw containing the maximum 

Toyotaka part Pw of the right-and-left-directions(**** direction) both sides of first 

premolars and second molars. However, in the alternative plan of the drift space Vw of 

the 3rd modes shown in Fig.8, The end face of the**** centrifugal direction of the drift 

space Vw is demarcated according to the plane of composition Sd in maximum Toyotaka 

part Pd of plane-of-composition Sm in maximum Toyotaka part Pm of the**** direction 

of first premolars, or the direction of an axis of coordinates and the centrifugal direction 

of second molars, or the direction of an axis of coordinates. Similarly, the end face of the 

**** centrifugal direction of the drift space Va of a first modes and the drift space Ve of 

a second modes may be demarcated according to the plane defined by other standards. 

[0049] 

In calculation of the drift space Vw shown in Fig.6, the maxilla base level Su and the 

mandible base level SI are made into the maximum Toyotaka part Pw of three points, for 

example, the cheek side maximum Toyotaka part of the first premolars 1 and 5, defined 

preliminarily, and the cheek side of the second molars 4 and 8 and the plane which the 

bottom maximum Toyotaka part includes, respectively. However, the maxilla base level 

Su should just be a plane which is placed above all the socket of the maxilla molars 1, 2, 

3, and 4, and the mandible base level SI should just be a plane which is placed below all 

the socket of the mandible molars 5, 6, 7, and 8. For example, the maxilla base level Su 

and the mandible base level SI are good also as a plane parallel to the plane of occlusion 
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which contained the specific maximum Toyotaka part of the molar defined preliminarily, 

respectively. 

[0050] 

In the interdentium etc., the boundary in direction vertical to a plane of occlusion may 

be unable to be demarcated according to the occlusal surface when computing the drift 

space Va of a first modes, and the drift space Ve of a second modes. For this reason, also 

in calculation of the drift space Va of a first modes, and the drift space Ve of a second 

modes, the maxilla base level Su and the mandible base level SI may be set up like 

demarcation of the drift space Vw of the 3rd modes. 

[0051] 

As for the occlusion evaluation system of the present invention, it is desirable for a user 

(a medical practitioner and an engineer) to choose either the drift space Va, the drift 

space Ve and the drift space Vw via user input equipment, and to enable it to display the 

selected form. 

[0052] 

With the display of the drift space Va, Ve, and Vw, by enabling it to display the volume, it 

turns and can grasp now a fixed quantity of digestion capability. 

[0053] 

The occlusion evaluation system of the present invention is the centric occlusion of the 

maxilla molars 1, 2, 3, and 4 and the mandible molars 5, 6, 7, and 8. It is preferable for 

about the occlusion and main fitting, the drift space Va, Ve, or Vw to compute the initial­

contact position used as the maximum, etc. automatically, and for a user to choose from 

those occluded conditions, and to enable it to display. 

[0054] 

As for the occlusion criticism equipment of the present invention, it is desirable to 

enable it to change arbitrarily the occluded condition of the maxilla molars 1, 2, 3, and 4 

and the mandible molars 5, 6, 7, and 8. For example, by inputting any direction to which 

a user moves the maxilla molars 1, 2, 3, and 4 to the mandible molars 5, 6, 7, and 8, If a 

computer calculates**** of the maxilla molars 1, 2, 3, and 4 and the mandible molars 5, 

6, 7, and 8 and displays the shape change of the drift space Va, Ve, and Vw in real time, 

change of the drift space Va by chewing motion, Ve, and Vw can be grasped visually. 

[DOSS] 

As for the occlusion evaluation system of the present invention, it is desirable that the 

form of any section of the drift space Va, Ve, and Vw and its cross-sectional area can be 

displayed. As an example, the A-A section of the drift space Ve of Fig.5 is shown in Fig.9. 

If an occlusion evaluation system calculates the cross section position where a cross­

sectional area becomes minimum and is made to carry out a screen display, in digestion, 

a user can be told about the most significant section in the drift space Va, Ve, and Vw. 

[0056] 

In addition, the occlusion evaluation system of the present invention, The relative 

displacement of the maxilla molars 1, 2, 3, and 4 and the mandible molars 5, 6, 7, and 8 

is received in change of the cross-sectional area of the specified position of the volume 
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of the drift space Va in any * * * * of the maxilla molars 1, 2, 3, and 4 and the mandible 

molars 5, 6, 7, and 8, Ve, and Vw, the drift space Va, Ve, and Vw. It is preferable that it 

graph-izes and can display. Still more preferably, it is differentiating and double 

differentiating variation and graph-izing it with amount of motion, and the rate of 

change of the drift space Va, Ve, and Vw is searched for, and the smoothness of chewing 

motion can be checked. 

[0057] 

The simulation of the design of the prosthesis optimal by this or a grinding state with the 

ability of the occlusion evaluation system of the present invention to correct [ preferable 

] the three dimensional data of the maxilla molars 1, 2, 3, and 4 and the mandible molars 

5, 6, 7, and 8 is attained. 

[0058] 

It is possible it not only to to determine the form of the optimal prosthesis by the drift 

space Va, Ve, and Vw, but to evaluate the digestion capability of a prosthesis including a 

patient's habit of biting etc. by the occlusion evaluation system of the present invention 

by evaluating the difference of digestion capability between the prosthesis at the time of 

a new article and the worn-out prosthesis after use. 

[Explanations of letters or numerals] 

[0059] 

1 -- Maxilla first premolars 

2 -- Maxilla second premolars 

3 -- Maxilla first molar 

4 -- Maxilla second molars 

5 -- Mandible first premolars 

6 -- Mandible second premolars 

7 -- Mandible first molar 

8 -- Lower second molar 

Pa -- Point of contact 

Pc -- Cusp 

Pw -- The maximum Toyotaka part 

Sa -- Plane containing a point of contact 

Sc -- Plane containing a cusp 

Sw -- Plane containing the maximum Toyotaka part 

Su -- Maxilla base plane 

SI -- Mandible base plane 
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WRITTEN AMENDMENT 

[Written Amendment] 
[Filing date]Heisei 23(2011) October 31 (2011.10.31) 
[Amendment l] 
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[Document to be Amended]Scope of the claim 
[Item(s) to be Amended]Full text 
[Method of Amendment]Change 
[The contents of correction] 
[Claim(s)] 
[Claim l] 
Three dimensional data of form of a maxilla molar and a mandible molar is read, 
An occlusion evaluation system characterized by what is displayed so that form of 
drift space formed between occlusal surface of the aforementioned maxilla molar 
and occlusal surface of the aforementioned mandible molar may be specified 
when the aforementioned maxilla molar and the aforementioned mandible molar 
are engaged, and form of the aforementioned drift space can be checked. 
[Claim 2] 
Three dimensional data of form of a maxilla molar and a mandible molar is read, 
An occlusion evaluation system specifying fonn of drift space formed between 
occlusal surface of the aforementioned maxilla molar, and occlusal surf ace of the 
aforementioned mandible molar when the aforementioned maxilla molar and the 
aforementioned mandible molar are engaged, and computing and displaying 
volume of the aforementioned drift space. 
[Claim 3] 
The occlusion evaluation system according to claim 2 reading three dimensional 
data of form of a plurality of maxilla molars and a mandible molar, and carrying 
out the comparison display of the volume of the aforementioned drift space. 
[Claim 4] 
The aforementioned drift space, 
Space demarcated in a plane vertical to a plane of occlusion containing two points 
of contact which are points of contact of the aforementioned maxilla molar and 
the aforementioned mandible molar, and adjoin each other, occlusal surface of the 
aforementioned maxilla molar, and occlusal surface of the aforementioned 
mandible molar, 
space demarcated in a plane vertical to a plane of occlusion containing two cusps 
which the aforementioned maxilla molar adjoins, a plane vertical to a plane of 
occlusion containing two cusps which the aforementioned mandible molar 
adjoins, occlusal surface of the aforementioned maxilla molar, and occlusal 
surface of the aforementioned mandible molar -- or 
A plane vertical to a plane of occlusion containing the two maximum Toyotaka 
parts which the aforementioned maxilla molar adjoins for each other, Space 
demarcated in a plane vertical to a plane of occlusion containing the two 
maximum Toyotaka parts in which the aforementioned mandible molar adjoins a 
predetermined maxilla base plane which is placed above socket of the 
aforementioned maxilla molar for each other, a predetermined mandible base 
plane which is placed below socket of the aforementioned mandible molar, 
occlusal surface of the aforementioned maxilla molar, and occlusal surface of the 
aforementioned mandible molar, 
The occlusion evaluation system according to any one of claims 1 to 3 which 
comes out and is characterized by a certain thing. 
[Claim 5] 
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The occlusion evaluation system according to any one of claims 1 to 4 specifying 
and displaying a section of the aforementioned drift space whose cross-sectional 
area becomes small most. 
[Claim 6] 
The occlusion display device according to any one of claims 1 to 5 being able to 
correct the aforementioned three dimensional data of form of the aforementioned 
maxilla molar and the aforementioned mandible molar. 
[Claim 7] 
The occlusion evaluation system according to any one of claims 1 to 6 by which it 
is occlusion evaluation system characterized [ being able to change arbitrarily an 
occluded condition of the aforementioned maxilla molar and the aforementioned 
mandible molar / according to claim 1 ] . 
[Claim 8] 
The occlusion evaluation system according to claim 7 computing and displaying 
variation of volume of the aforementioned drift space to relative displacement of 
the aforementioned maxilla molar and the aforementioned mandible molar when 
changing an occluded condition of the aforementioned maxilla molar and the 
aforementioned mandible molar. 
[Claim 9] 
When changing an occluded condition of the aforementioned maxilla molar and 
the aforementioned mandible molar, they are the aforementioned maxilla molar 
and the aforementioned mandible. 
The occlusion evaluation system according to claim 7 computing variation of a 
cross-sectional area in a section vertical to a plane of occlusion of the 
aforementioned drift space to relative displacement with a molar, and 
differentiating and displaying relative displacement. 
[Claim 10] 
Three dimensional data of form of a maxilla molar and a mandible molar is made 
to read into a computer. 
Fonn of drift space formed between occlusal surface of the aforementioned 
maxilla molar and occlusal surface of the aforementioned mandible molar when 
the aforementioned maxilla molar and the aforementioned mandible molar are 
engaged is specified by aforementioned computer. An occlusion valuation method 
making it display so that form of the aforementioned drift space can be checked 
with a display device of the aforementioned computer. 
[Claim 11] 
Three dimensional data of form of a maxilla molar and a mandible molar is made 
to read into a computer. 
By aforementioned computer, when the aforementioned maxilla molar and the 
aforementioned mandible molar are engaged, specify form of drift space formed 
between occlusal surface of the aforementioned maxilla molar, and occlusal 
surface of the aforementioned mandible molar, and volume of the aforementioned 
drift space is computed, An occlusion valuation method displaying volume of the 
aforementioned drift space on a display device of the aforementioned computer. 
[Claim 12] 
Three dimensional data of form of a maxilla molar and a mandible molar is read 
into a computer, 
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Form of drift space formed between occlusal surface of the aforementioned 
maxilla molar, and occlusal surface of the aforementioned mandible molar when 
the aforementioned maxilla molar and the aforementioned mandible molar are 
engaged, An occlusion evaluation program making it display so that it may 
specify by aforementioned computer and form of the aforementioned drift space 
can be checked with a display device of the aforementioned computer. 
[Claim 13] 
Three dimensional data of form of a maxilla molar and a mandible molar is read 
into a computer, 
By aforementioned computer, when the aforementioned maxilla molar and the 
aforementioned mandible molar are engaged, specify form of drift space formed 
between occlusal surface of the aforementioned maxilla molar, and occlusal 
surface of the aforementioned mandible molar, and volume of the aforementioned 
drift space is computed, An occlusion evaluation program displaying volume of 
the aforementioned drift space on a display device of the aforementioned 
computer. 
[Amendment 2] 
[Document to be Amended]Description 
[Item(s) to be Amended]0012 
[Method of Amendment]Change 
[The contents of correction] 
[0012] 
In order to solve the aforementioned problem, the first modes of the occlusion 
evaluation system by the present invention, The form of the drift space formed 
between the occlusal surface of the aforementioned maxilla molar and the occlusal 
surface of the aforementioned mandible molar when the three dimensional data of 
the form of a maxilla molar and a mandible molar is read and the aforementioned 
maxilla molar and the aforementioned mandible molar are engaged is specified. A 
display, preferably any section shall be displayed so that the form of the 
aforementioned drift space can be checked. 
[Amendment 3] 
[Document to be Amended]Description 
[Item(s) to be Amended]0013 
[Method of Amendment]Change 
[The contents of correction] 
[0013] 
The second modes of the occlusion evaluation system by the present invention, 
The three dimensional data of the form of a maxilla molar and a mandible molar is 
read, when the aforementioned maxilla molar and the aforementioned mandible 
molar are engaged, the drift space formed between the occlusal surface of the 
aforementioned maxilla molar and the occlusal surface of the aforementioned 
mandible molar shall be specified, and the volume of the aforementioned drift 
space shall be computed and displayed. 
[Amendment 4] 
[Document to be Amended]Description 
[Item(s) to be Amended]0033 
[Method of Amendment]Change 
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[The contents of correction] 
[0033] 
The occlusion valuation method by the present invention makes the three 
dimensional data of the form of a maxilla molar and a mandible molar read into a 
computer. The form of the drift space formed between the occlusal surface of the 
aforementioned maxilla molar, and the occlusal surface of the aforementioned 
mandible molar when the aforementioned maxilla molar and the aforementioned 
mandible molar are engaged, It specifies by aforementioned computer and 
considers it as the method of displaying so that the form or volume of the 
aforementioned drift space can be checked with the display device of the 
aforementioned computer. 
[Amendment 5] 
[Document to be Amended]Description 
[Item(s) to be Amended]0034 
[Method of Amendment]Change 
[The contents of correction] 
[0034] 
The occlusion evaluation program by the present invention reads the three 
dimensional data of the form of a maxilla molar and a mandible molar into a 
computer, The form of the drift space formed between the occlusal surface of the 
aforementioned maxilla molar, and the occlusal surface of the aforementioned 
mandible molar when the aforementioned maxilla molar and the aforementioned 
mandible molar are engaged, It specifies by aforementioned computer and makes 
it display so that the form or volume of the aforementioned drift space can be 
checked with the display device of the aforementioned computer. 
[Written Amendment] 
[Filing date]Heisei 24(2012) March 5 (2012.3.5) 
[Amendment l] 
[Document to be Amended]Scope of the claim 
[Item(s) to be Amended]Full text 
[Method of Amendment]Change 
[The contents of correction] 
[Claim(s)] 
[Claim l] 
Three dimensional data of form of a maxilla molar and a mandible molar is read, 
When the aforementioned maxilla molar and the aforementioned mandible molar 
are engaged, form of drift space formed between occlusal surf ace of the 
aforementioned maxilla molar and occlusal surf ace of the aforementioned 
mandible molar is specified, and it displays so that form of the aforementioned 
drift space can be checked, 
An occlusion evaluation system which making the aforementioned maxilla molar 
and the aforementioned mandible molar****, changing an occluded condition 
arbitrarily, and changing according to an occluded condition in form of drift space 
which displayed [aforementioned]. 
[Claim 2] 
Three dimensional data of form of a maxilla molar and a mandible molar is read, 
When the aforementioned maxilla molar and the aforementioned mandible molar 
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are engaged, form of drift space formed between occlusal surface of the 
aforementioned maxilla molar and occlusal surf ace of the aforementioned 
mandible molar is specified, and volume of the aforementioned drift space is 
computed and displayed, 
An occlusion evaluation system being able to compute and display variation of 
volume of the aforementioned drift space to relative displacement of the 
aforementioned maxilla molar and the aforementioned mandible molar while 
making the aforementioned maxilla molar and the aforementioned mandible molar 
****, changing an occluded condition arbitrarily and changing volume of drift 
space which displayed [ aforementioned ]. 
[Claim 3] 
The occlusion evaluation system according to claim 2 reading three dimensional 
data of form of a plurality of maxilla molars and a mandible molar, and carrying 
out the comparison display of the volume of the aforementioned drift space. 
[Claim 4] 
The aforementioned drift space, 
a plane vertical to a plane of occlusion containing two points of contact which are 
points of contact of the aforementioned maxilla molar and the aforementioned 
mandible molar, and adjoin each other, occlusal surface of the aforementioned 
maxilla molar, and occlusal surface of the aforementioned mandible molar -­
demarcation 
**** space, 
space demarcated in a plane vertical to a plane of occlusion containing two cusps 
which the aforementioned maxilla molar adjoins, a plane vertical to a plane of 
occlusion containing two cusps which the aforementioned mandible molar 
adjoins, occlusal surface of the aforementioned maxilla molar, and occlusal 
surface of the aforementioned mandible molar -- or 
A plane vertical to a plane of occlusion containing the two maximum Toyotaka 
parts which the aforementioned maxilla molar adjoins for each other, Space 
demarcated in a plane vertical to a plane of occlusion containing the two 
maximum Toyotaka parts in which the aforementioned mandible molar adjoins a 
predetermined maxilla base plane which is placed above socket of the 
aforementioned maxilla molar for each other, a predetermined mandible base 
plane which is placed below socket of the aforementioned mandible molar, 
occlusal surface of the aforementioned maxilla molar, and occlusal surf ace of the 
aforementioned mandible molar, 
The occlusion evaluation system according to any one of claims 1 to 3 which 
comes out and is characterized by a certain thing. 
[Claim 5] 
The occlusion evaluation system according to any one of claims 1 to 4 specifying 
and displaying a section of the aforementioned drift space whose cross-sectional 
area becomes small most. 
[Claim 6] 
The occlusion evaluation system according to any one of claims 1 to 5 being able 
to cmrect the aforementioned three dimensional data of form of the 
aforementioned maxilla molar and the aforementioned mandible molar. 
[Claim 7] 
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When changing an occluded condition of the aforementioned maxilla molar and 
the aforementioned mandible molar, variation of a cross-sectional area in a section 
vertical to a plane of occlusion of the aforementioned drift space to relative 
displacement of the aforementioned maxilla molar and the aforementioned 
mandible molar is computed, The occlusion evaluation system according to any 
one of claims 1 to 6 differentiating and displaying relative displacement. 
[Claim 8] 
Three dimensional data of form of a maxilla molar and a mandible molar is made 
to read into a computer. 
When the aforementioned maxilla molar and the aforementioned mandible molar 
are engaged, form of drift space formed between occlusal surface of the 
aforementioned maxilla molar and occlusal surf ace of the aforementioned 
mandible molar is specified by aforementioned computer, and it is made to 
display so that form of the aforementioned drift space can be checked with a 
display device of the aforementioned computer. 
An occlusion valuation method changing form of the aforementioned drift space 
which made the aforementioned maxilla molar and the aforementioned mandible 
molar**** in the aforementioned computer, changed an occluded condition 
arbitrarily, and was displayed on the aforementioned display device according to 
an occluded condition. 
[Claim 9] 
Three dimensional data of form of a maxilla molar and a mandible molar is made 
to read into a computer. 
By aforementioned computer, when the aforementioned maxilla molar and the 
aforementioned mandible molar are engaged, form of drift space formed between 
occlusal surface of the aforementioned maxilla molar and occlusal surface of the 
aforementioned mandible molar is specified, volume of the aforementioned drift 
space is computed, and volume of the aforementioned drift space is displayed on a 
display device of the aforementioned computer, 
While changing volume of the aforementioned drift space which made the 
aforementioned maxilla molar and the aforementioned mandible molar**** in the 
aforementioned computer, changed an occluded condition arbitrarily, and was 
displayed on the aforementioned display device, An occlusion valuation method 
computing variation of volume of the aforementioned drift space to relative 
displacement of the aforementioned maxilla molar and the aforementioned 
mandible molar, and making it display on the aforementioned display device. 
[Claim 10] 
Three dimensional data of form of a maxilla molar and a mandible molar is read 
into a computer, 
When the aforementioned maxilla molar and the aforementioned mandible molar 
are engaged, form of drift space formed between occlusal surf ace of the 
aforementioned maxilla molar and occlusal surf ace of the aforementioned 
mandible molar is specified by aforementioned computer, and it is made to 
display so that form of the aforementioned drift space can be checked with a 
display device of the aforementioned computer. 
An occlusion evaluation program changing form of the aforementioned drift space 
which made the aforementioned maxilla molar and the aforementioned mandible 
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molar**** in the aforementioned computer, could change an occluded condition 
arbitrarily, and was displayed on the aforementioned display device according to 
an occluded condition. 
[Claim 11] 
Three dimensional data of form of a maxilla molar and a mandible molar is read 
into a computer, 
By aforementioned computer, when the aforementioned maxilla molar and the 
aforementioned mandible molar are engaged, it describes above. 
Fonn of drift space formed between occlusal surface of a maxilla molar and 
occlusal surf ace of the aforementioned mandible molar is specified, volume of the 
aforementioned drift space is computed, and volume of the aforementioned drift 
space is displayed on a display device of the aforementioned computer, 
While changing volume of the aforementioned drift space which made the 
aforementioned maxilla molar and the aforementioned mandible molar**** in the 
aforementioned computer, could change an occluded condition arbitrarily, and 
was displayed on the aforementioned display device, An occlusion evaluation 
program computing variation of volume of the aforementioned drift space to 
relative displacement of the aforementioned maxilla molar and the 
aforementioned mandible molar. and making it display on the aforementioned 
display device. 
[Amendment 2] 
[Document to be Amended]Description 
[Item(s) to be Amended]0012 
[Method of Amendment]Change 
[The contents of correction] 
[0012] 
In order to solve the aforementioned problem, the first modes of the occlusion 
evaluation system by the present invention, The form of the drift space formed 
between the occlusal surface of the aforementioned maxilla molar and the occlusal 
surface of the aforementioned mandible molar when the three dimensional data of 
the form of a maxilla molar and a mandible molar is read and the aforementioned 
maxilla molar and the aforementioned mandible molar are engaged is specified, 
Shall display a display, preferably any section so that the form of the 
aforementioned drift space can be checked, and the aforementioned maxilla molar 
and the aforementioned mandible molar shall be made to ****, an occluded 
condition shall be changed arbitrarily, and the form of the drift space which 
displayed [ aforementioned ] shall be changed according to an occluded condition. 
[ Amendment 3] 
[Document to be Amended]Description 
[Item(s) to be Amended]0013 
[Method of Amendment]Change 
[The contents of correction] 
[0013] 
The second modes of the occlusion evaluation system by the present invention, 
The drift space formed between the occlusal surf ace of the aforementioned 
maxilla molar and the occlusal surface of the aforementioned mandible molar 
when the three dimensional data of the form of a maxilla molar and a mandible 
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molar is read and the aforementioned maxilla molar and the aforementioned 
mandible molar are engaged is specified, The volume of the aforementioned drift 
space is computed and displayed, the aforementioned maxilla molar and the 
aforementioned mandible molar shall be made to****, an occluded condition 
shall be changed arbitrarily, and the variation of the volume of the aforementioned 
drift space to the relative displacement of the aforementioned maxilla molar and 
the aforementioned mandible molar shall be computed and displayed. 
[ Amendment 4] 
[Document to be Amended]Description 
[Item(s) to be Amended]0014 
[Method of Amendment]Change 
[The contents of correction] 
[0014] 
According to these composition, by change of the size of food drift space, or form, 
The shape change of the drift space by chewing motion can be checked, the size of 
the effect discharged from between gear teeth can grasp easily the food printed 
and crushed with the molar, and it can evaluate the digestion capability of a molar, 
without being dependent on the muscular power and the habit of biting of a patient 
or a test subject. 
[Amendment 5] 
[Document to be Amended]Description 
[Item(s) to be Amended]0027 
[Method of Amendment]Deletion 
[The contents of correction] 
[Amendment 6] 
[Document to be Amended]Description 
[Item(s) to be Amended]0028 
[Method of Amendment]Deletion 
[The contents of correction] 
[ Amendment 7] 
[Document to be Amended]Description 
[Item(s) to be Amended]0029 
[Method of Amendment]Deletion 
[The contents of correction] 
[Amendment 8] 
[Document to be Amended]Description 
[Item(s) to be Amended]0030 
[Method of Amendment]Deletion 
[The contents of correction] 
[Amendment 9] 
[Document to be Amended]Description 
[Item(s) to be Amended]0033 
[Method of Amendment]Change 
[The contents of correction] 
[0033] 
The occlusion valuation method by the present invention makes the three 
dimensional data of the form of a maxilla molar and a mandible molar read into a 
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computer. The form of the drift space formed between the occlusal surf ace of the 
aforementioned maxilla molar, and the occlusal surf ace of the aforementioned 
mandible molar when the aforementioned maxilla molar and the aforementioned 
mandible molar are engaged, Specify by aforementioned computer and it makes it 
display so that the form or volume of the aforementioned drift space can be 
checked with the display device of the aforementioned computer. Make it**** 
with the aforementioned maxilla molar and the aforementioned mandible molar in 
the aforementioned computer, and it changes an occluded condition arbitrarily, It 
is considered as the method of displaying the variation of the volume of the 
aforementioned drift space [ as opposed to the relative displacement of change or 
the aforementioned maxilla molar, and the aforementioned mandible molar for the 
form of the aforementioned drift space displayed on the aforementioned display 
device according to the occluded condition ] . 
[Amendment 10] 
[Document to be Amended]Description 
[Item(s) to be Amended]0034 
[Method of Amendment]Change 
[The contents of correction] 
[0034] 
The occlusion evaluation program by the present invention reads the three 
dimensional data of the form of a maxilla molar and a mandible molar into a 
computer, The form of the drift space formed between the occlusal surf ace of the 
aforementioned maxilla molar, and the occlusal surf ace of the aforementioned 
mandible molar when the aforementioned maxilla molar and the aforementioned 
mandible molar are engaged, Specify by aforementioned computer and it makes it 
display so that the form or volume of the aforementioned drift space can be 
checked with the display device of the aforementioned computer. It is made to 
**** with the aforementioned maxilla molar and the aforementioned mandible 
molar in the aforementioned computer, and an occluded condition can be changed 
arbitrarily, The variation of the volume of the aforementioned drift space [ as 
opposed to the relative displacement of change or the aforementioned maxilla 
molar, and the aforementioned mandible molar for the form of the aforementioned 
drift space displayed on the aforementioned display device according to the 
occluded condition ] shall be displayed. 
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[0032] 

COJ ■ ~~J::.~Tt. ~•~no~~~~~6~·~h0~~~~~~~4o 

[0033] 

* t:: ' * Ja S,fj IC J:: ~ 11'~ ft if- filli h ?±:. ti • J-: ~ 8 • .tv ~ tf T ~ s ~ 0) m t.Jc (fJ = ;P{ :re ·'F - 5< ;i[f: 

:::1Y~J--$:~~~~~~. M~~~B■ ~M~T~8■ ~~·~ftb~k~~~M~~ 
gE3ffiOJ~~OO~M~f■ Ba©~ftOO~(fJM~%~~~0~D~M0%-~~- M~~y 
l:::' :1. - ~ IC "1:: -:) T tt 1E L , frfJ ijc ::::1 Y l:::' ::1. - ~ OJ .fi. ;j:, ~ ·■ tz:. iW 112 mi lWJ ~ F&l u) ff; :[-R * t::. ~i {f.,: f_~ 

~ lit ~ -[:' ~- {;) J: 7 t;:: ~ ;f ~ -tr . ~/He :::I :✓ t:'.' 1 - ,:.,. &;: in,' T ]I11fr2 _t ~ [l Mt C: !HH2 f ~Tl • C: 

ffl~2:"~t~~tt-~ff-~~~L. ~fr~-~~eTM~~~H ■ ~~~LkM~ffln 

~M0*~~~~*k~M~J:~SffitM~T~8ffi~0fflMU•akM~~OO~~-~ 
mJ OJ {,js:ffiO) ~ 1t ill.~ ~j,f;: ~,t 0 li rt~ -,t- Q 0 

[0034] 

g; t:. • 4 }a UJ} !C J:: -@ ll9: IS' !f iilli 7 u !l 5 l" kl: • .1.:. ~ 8 1'jffi" .;fd J:: rJ T ~ 8 (~ (!) ~ :tx Cf) = ;!x_ jf.; -=p' 
- 5' ~ :::J: ~,.1 1::: .. :1. - -5< iC ;½,i' JJ :l.6 J-J. •. M ilc\ J-~ ~ fJ /lB l::: AA ilr. T ~ Li ~ .~ ~ Iii J; ft :b tl' tc. ~ ~ iC AA 
~_t•s•~~ft~tM&TmLJWOJ~ft~~~~~m@t~h~~~@M0ffitt~. ~~ 
:::1~~2-~~~?T%~L. M~:::J:Yl::-:'2-~0Jaffi~ ■ ~M~~-~MOJmtt*k~ 
f* ;ffi .~ Iii: it'i -r: -~ ~ J:: ? tz: ~ ii;; ~ it . §1} ~a :1 Y 1::: .'1 - -$: iz. ts t, ' T ~u ~;3 _t ~ E3 ffi ~ ~1j ~2 --f· ~ t3 
■ tm~~~T~~~n~ff-~~~~~. ~ft~-~~~TM~~~~~~*~LkOO 

~~~~MOJ%~~~ft*k~OO~J:R8m~M~F■ Sa~0fflM3• ■ ~~~~00~ 

ffi•~~0~•0~~•~a~~0~0~~~0 

30 

40 

50 
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[0035] 
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*~~~J::h~. *~W~~OOO)*~~~W~~ffl-~0c~~J::~t, S~O)~·~ 
~~~~*k~~-~0~h~·~-~*~~f~fffi~~~.t~~~~o 
[0036] 

*k, *~~KJ;h~. -~O)-S0)3/-~~--~GC~~d::~T. -~O)·~-~ 
'a' /ti t:: !![:l 1~ ~i'l JJ ~ i~ ~ 1t :fc.'i J; tf ~ :II {t:: T ~ ' ~ ~* fJ: ti ~ ~> • J:: ') ill!i t;J ti: ~ ffi Cf) ft lilt if., qf rj~ 

fC ~ G <O 

[ IB1 Im o) rm * ~ ~ iti-n 
[0037] 

[~)) *~~l~O)~•M•O)~ft~ffiH~0)-~~~~7CY~~~~~n 
c~2J*~MO)ffi•~~0m10sa0~oo~T~00 
[~3) ~20~~~MO)•oo~~~~o 
[~4]*~MO)ffi-~~0ffi20)S90~~~T~00 
[~5) ~40~~~M0)~00~~~~o 
[~6]*~MO)ffi~~~O)m3©■M©~~~T~~o 

[~7] ~60~m@MO)~OO~~~~o 
[~8] ~70)R.O)ffl-~000)~ffi~~~oo 
[~ 9] ~ 5 co A- A!~~ioo~·clS0,, 
[ #i 8fPIJ:: ~ /Jlfi ~,t o tc ® OJ Fi§ ti~ ] 
[0038] 

:. t1 ~ ~i , * ti !tJcJ ~ 1 ~ • wi tt~ :.: -::q, , -c , ~ oo ~ ffe it~l c t.J: 1J';; s ~ !:l,ti -,t 0 " * Jt 1111 K: J: 0 ~:t. 
~~-§~U, ~l~~~d::1K. fflffH~.t. 7-~AtJH~.t. amH~~- 1-~ 

A tJ 'Mtw ~ ii:1Jrn ;;:t 0 ::1 > c .:i. - ,;. ~ ~ m v, -c ~ m ~ ftt\'10 'f., 0 -c ~. 0 o 

[0039] 

?~ ~ H ~ ti • 1 , - '/ j· Jv :::1 > l:'.'.'. .:1. - ?< .t '/ 7 }, ry ::i: 7 · 7 P -:l 7 L, l:: 13:'. ffl 1.t, T ~ :f:W. st· {5 

2'.:. l:: i} -e: 'e'· ~ l)'i ·, W ,E§ ~,: ·~ i't L tt {; 0) "I: LO -::, t If, ,J:. i, ' " 7 - ,:; .A._ tJ * ~ ti , ffil'. ffi c:::: ::'~ ic ff; 
tx ~ itii'. 'JJ.. 1r.: ;;;., ~:::::/!! .. ii.: .:z, =t- -'I;• -J- "!f. oJ 4~ Pi§ tt ~t ·-c- tt < , :1, .-E 1J -=r l'\ .-{ .:z. .>;.:, .::;: ...( .::i:. 7 :~ IBi 1~ Err) 

~~,rYah•0~-~~~~-~BmH■ 0J::~kn~0c::::*~A~~~WT•~~~ 

10 

20 

r~ = ~v.. ~JC m tx .::;-" ~ :j<' ;~ 1j[ ~ ~ ritt i,:.: i1 ~ }~ ~ -tt ~ ,t tl) oJ ·~ 1ii 73 &:> -::- z 1l J:: i,, " c:& $ 1~ ~ tJ: , 30 
- 1,tQ S'j ~ .:.;:r ,r .::i:. :t 1,, '1 -e J:: i ... , " .:::J. •---· -tf' ;,, 11 ~ WI t± , 4- ----- ffi •--- r .><f, •;,,.-y ,::,; ~:x .. ~ o) rFL 1~ o) },, :t1 ~ 

• 'l;t lU m -e ~ ~ o 

[0040] 

*~~0~ft#m~•~. ~-~AhH•K~~z1:•s@a~ljT~s•0=*~ID 
~X -r' - ·'.? ~ t,Jt ;fJ. ~ lu T . &i • ~ l!i_ (C: :to t·, T 1: ~ tJ ·~ ~ -y.;- ~fl t] ~ .t ;.[: l!'ilfil JJ. ·-8- ;t> -Ii , i- 1il f] ffit 
O)~*OO~T■□•0)~*00~0M~%~~~~ffi~~M0~*icm~~-IBL, a~• 
~ _U;:: :i!,.t ~ 9~ 4;; ~ O) T &:, {;:, " mt lWJ ~ f11 0) ~ ;j~ t: ti • ::J Y t: ..:t - -$i .7/ 5 7 -{ y 7 7--. (,::: :t.H ., T 
~ffl~h0?,,[~7L,,-L~L,,.-{~L,,-~yy~O)*~~~ffl~~~D 
[0041] 

~ 2 :f.3 J:: tF 3 le: * 3'€ AJJ er) ~ !'Mi TB tt~ i.: f* 0 m 1 O) ~.,U1J.l O') frrt iti '~ Fs'1 O) V a ~ .. ~ 4 :ts J:: r__,.:. 5 4 0 

~*~~O)~~ITTM~~{;:.ffl20)-gO)ffl~~000)Vc~. ~6~~U7~*~~~~~ 
m•~~~M30J··~~~~M®Vw~. ~h~ttffi~a 
[0042] 

~ 1 uJ ffI~ f.i O) mi. iJJ :t':': rm V a tL. J·. 'fj"{fJ ii§ ( ~ ---· ,,J-,, fJ (if l , ~ : ,J., fHi 2 , Wi ·--- * fJ ® 3 

, ~ -. 7( El Mi 4 ) ~ -f ~{ E:-l @' ( ~ - ,:J', E] m 5 , ~ ·•~- ;J-, f:l @' 6 , ~ - X tJ ifill 7 _ ~ ·••: X (] m 
8 ) .t ,TJ ft Ml l!t P a T jS -::.., -C IT t ~ (c: !~Ht <t ~ 2 -:,) OJ m ~ ~ P a ~ '2t AJ:: ~~ B ~ mH:: 3lli @: ~ 

,1zrrusa~ .. J:~fJ~1, 2, 3, 40~'r5'illila. 2a. 3a, 4a.t,T~j£]S5. 
6, 7, 8, O)~'r5'lfii5 a, 6 a, 7 a, 8 a .tT@l~~~1..~~flf!T·';t)00 
(0043] 
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a A, tc ~ fr ¥ llil !Z:: ~ lli[ tr ';' till S c t. . f t~ f:=j -t@ 5 , 6 , 7 , 8 0) ~ :t£ L ~ 0 2 ·::i 0) ~ fi.N P 
c J.f' ·a A, t: r:::52: 15" ~[ mn:. ~ 1R tJ; -1µ ill] S c 2 , _t 'J;i f_'._:] ® l , 2 , 3 . 4 OJ l5t is- fill 1 a , 2 a , 
3 a, 4 a 2:::, ·-F~rit'=lre15, f:i, 7. 8, 0)!~1'Jtfij5 a, 6 a, 7 a, 8 a 2:::1:'[tllJ:ZE'.~fL 

0 ~ ftii -r ® ~ 0 

[0044] 

m 3 C!)!~tluJ}ml/J~rmvwa, r~HtGtt~! 2 ~_:,icrJJ:::~f3~ l, 2, 3, 4 O)i]&*J~:~$ 

P w 1-t "!3 fu tf. mi ft ¥ [(il ~,:. ~ [Ef t;;. ';1 im S w t: , ~ t~ L, ft ·5 2 ::, Ci) T ~ 8 1tr 5 , 6 , 7 , 8 0) 

!& * ~-~ $ P w zr -~ /1..; tc ~ /a' ifl mi (z.: .Jf @: 7J: -~ mi S w t:: , J: ~, B ~- 1 , 2 , 3 , 4 (}) ~ ·i§t Em 
1 a, 2 a, 3 a, 4 a J:: lJ t:,_I::k:{(I~-<to_t~~~ffil Su .t, T~u~· 5, 6, 7, 8 

0) ~'..E §- Em 5 a , 6 a , 7 a . 8 a J:. ~ 't. -f· t.:: m ~ T 0 ··r.::.· ~ ~ ~ lm s 1 t. -E Tilli ;E ~ n Q 1":: F,c.li 10 

-cas0c 
[0045] 

~ft•oo2~. •m~~, ~~~w~O)wuO)m~~21r.~O)Tfflm=Au•~~-~ 
~ ~ 2::. OJ 3 ~ t;: J~ -) T .f;k: 1E ~ fl_ 0 :'¥- flrj ~ v, -5 f:/ , ::$: J'£ i:IWE ti , C. ti ~;:: i'fs cf 0 v ~ fp ~ o =¥ "irii 
T: &> ? --c 't ,,i: i., ·, " Wli x ~cf • §11 ~ 0) .-:;-· - '.)<" tl- ~ ~· ~ ~ g- ;.:: ii , tr. -:ti 1.- 1 9"" t1 t;, v> f !Jsj Jf¥ --•; J, f=J r!t 
lli~-oo~-t~~~-M=*s•M~-oo~•t(JJ3~~~~T~~~~G~Jm~. ~ 
~6 t,, '\ 'g" tL tr· 0) t3 tif 0) .;;: - '.)< L t;, i~ I,'. tm it fC. C:.!; • T-: ~ m ---- !j\ £3 t'fl :ili Jl,) ffi ffilj !~ !'zl! l:: T ~ % = * 
s••~--~~t:T~M-*8•lli~~-~m~(JJ3~~~~T~~~~G~lm~~­
:r- Zl -r ?l ~-fr¥ mr ~ v-r I& i) f& -:::) T 1S d: t," C, :5 t:.) fJ; G {~ ~ l'.. L T ' r ~H::::! t~ Jf; iR ~ lwt dj. }b 
ts mz 0:) ~ ~ iffi (ffJ: :~ f:'-#. ~JHf 0) 1::: TO) fill 1f [ci] 0) tft ®if~ L, 1.,, f ffil) , "? * fJ • ·=F--· -9 [C :t:nt 20 

0 r \'WI: El ~- * tc lt ·t· 0) wt ~ Cl) ~ J.K lm J.f' ~ ·ft .IF mi t. L, -C Jrx ~) I& '"J T: 16 ~ L ~ ;t l,;: L ' o r~} • -f,.: 

Jt ll,Ej tc 4c1 l, ' -c ~ ·8- ffu ,!::: ~j: • d it (JJ tR lm (!) [ii] .1.'l Cl) &) 0 !ID i.I:' ffi ·9 }cg t,t§ -c as -J -c wi ii" lID t: tt BJ! 

fi ~;: ~ B!J t: -i't {5 16 (J) -c- i5, o o 

[0046] 

;;$;: f€ !1FJ ~,:: ;J:5 lr 1 T , lift :WI$ FJJ V a , V c , V w ~;:J: • mi ~4t • ;'5:..-.t'i i.: 1 ~..) •f -J 'w: 1E ~ tt o if• , 
s•(JJ~~~s~~&~~- ~-•~0~ili0~~~~E~c9~Gt•mLt~~<. 
% ~';J- # if.t Jt c:_· .1:: tz:: J\'f i±\ L T 'b J:: v, o g: t-:-. • ~ =:: }( 8 ~ ~ ~ -:4- ◊ ±~ fr ~;: tJ: • ~ ::::: i: 8 fJitf * T: 

i!LS*L--Cmt!WJ~r~v a, V C, Vw7-t:JiilfiLtl/:,J::v,c 
[0047] 

~ 3 Cf)!~~ (!) i.m !tf.r 2i'! tlii V w (l) ~ /:H i<: ts 1.-" t . ~ X ~ i~ $ P 'N tl: , l~ J[j 9 .{r !00 Ai:'. c· ~- ,{;; :t~ 30 

fr~;:: Ii, ~ f.1J .ts :t, tf % ffi~ C!J ~*~~ii; c:. L -c t. ~ 1,, t}, Bl 7 tz: ,~ ·9 J:. -5 t<:, ttf x .r:t~ m Jf:. -: 

~~ Ji; -'f~ ~--· 7- cQ li :ti 0) lNll Tl ffiH::: ~ * .t il ~ ffi ;t5 d: rf ~ 1], l.:: ;g: ~ l~t {f:: HH, T 'S ~ 1, , 6 

[0048] 

* t:: , ~ :3 , 5 , 7 ~c -~ L, tc. mi ffl/J '<'E f'JI V a . V c , V w ti .. re: - tj\ u llWi :}3 J~ tf ffi :::: :A: tJ 
till 0) ~ t£ 't" 0 2 "::::) 0) r& ti. P a ,T.f a t' :..v Em S a • m - ,J ··, t.J 1§ t-s J:: u $ =~- f.:, t] ~ 0) ~ tff 9- 0 2 

~::i (J) r~: §Ji p C ia:' ·a if3 Ifl YJjj s C ' Q:( t·' tt' m - ;J, D tii ;:ft, J:. rJ m ::::*El ~ (JJ ft ;;f-:-i /j r~1J ( Jli:l'i ~ -Ji 
~)~R0H*9~$Pw~~~~~~Sw~J:~-c. ili0~~H~~OOCk$~~LZ 
ftllj :ZE ~ Zl T 1,. I {;) 0 L, iP L 1-;: 1.J' i; ' [.i)(! 8 ic _;-j~ 9·· [,fl 3 (J) ~ ~ 0) tm ib :?E ffu'j V w 0) f~ ~ ~(;' {;:]:_ $ -

1J~ f3 ffi C!JJli:,C:,H rt'o £ tt tt: -~ +!~fill 1J rt~) (JJ ~AH~ al~ Pm t:. ~'3 it 0 mllff S m, :ra J:: tf, m=k 
f3 tii (J) _;_~ Jlc) 1i IP] J: tc. tJ: f~ r~ !fill! 1i f P] (J) :®: f:: ~i ~ m; P d ~L }J Lr o ft llil S d k.: d: J T .. rm ~ '.'t! flil 4 0 

V w OJ }5: ,C,, 3S'H> jf 1tiJ OJ 1mi rfil {f:: iiffi JJ_: L t lt' ;;;. o [Pl t1,H.:-: • * l OJ ~ ~ C!) 7Jft JW ~ fM'i V a t5 J: tJ' ~ 

20)RaO)ffi~~~VcO)lli~~~1i~iJJ-Jm~. @O)~~~~~t~~~•ffi~J::~t 
iiffiJI'.GTtJ:v,,, 

[0049] 

* t:= , ~;:I 6 tc: ~J~ r✓ t.: ffrt IJJ ~ l't,~ V w iJJ trt ~· ,c: -K> 1, , -c , _t ~ ¥ ~ ITn S u :t.3 J:: r..J- T ~ ¥ ~ ufi S 
l ti, ·'C ,[1 :e-· :;"1.. f, 1'h 01.E ~ "ft 3 B OJ~ i: .~ !iif. f:!~ P 'l'l {i,iU ;t ii, ~ --- ,J, fl ·!:fil l , 5 (]) ~ fJ!lj ~ k 

-~ ~ ii! .!:: • m ::::. A fJ tii 4 ' 8 0) n'.1 mu :$ ~ tJ "f -mu ~ }.~ .~ i~ NI! ) -a u' >f fill ~- L -c i ' {;) 0 L jJ) L 
i;;:. fJ1 0-, , J: 'iffi i~Pi flri S u ti ., J: ;JH:H;m l . 2 , 3 , 4 O) st· ..r{. T O) ;rl J:: tJ 't J: tz:: (ft ~ ,r ~. ~ 
riil ·-c <Z> Zl ~J J:: < , F '&Ji¥ f$ m1 S 1 (j: , F r}[ EJ r1J 5 , 6 , 7 , 8 0) -,r « -C 0) ~ J:: t> t F re fl[ 
~ -1- ;r,, IJZ, Ulf -r: ~) :t1 t:f J:: t,, 0 fJU x. ta'.'.. J:: ~ ~ ~ rnI s u ;f5 J: r.J r 1Ji ¥ i$ oo s I u , :t- :t1 72 :t1 , so 
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f, J}) '.iE "ti.> tc f=l t,it OJ %1 '.iE 0) ~ -:k e ~ $ ~ a' It. tt i1Q: -g- ¥ ttii i;:: -'fl fr tJ: ¥ ilii ,::: L T ~ J: tt, o 

[0050] 

~~. ffllOJ.gO)ffi~~00Va~J:Uffi20)Ma0~~$~VcO)affi~nL. *~ 
~ /;: ::f.3 l.,' T tJ: • rrx fr t1'ri t.:: J:: -) T r~ fr y [HJ ic. -'i:ji lR 1J: 1i fl'ij 0) ~ ¥\! ff, fill] IE L: e· t_;:: l: \ ,l:jj f;- fi' ~ <Q 0 

C. 0) tz:.. eb , $ 1 0) ~''HJ 0) tm WJ ~ !hi V a .;j-3 cl:: '(f ffi 2 0) ~ ~ 0) ffl lvJ ~ fffl V c 0) Jf /:±H.: :i'cH • L f:, 

, a30gg0~-~~Vw0@~~~-~- J:~~~ffiSu~J:.U~-~~ffiSl~m 
'.,t L, -c ~ J:. lc'o 

[ 0 0 5 1 ] 

/~ :J£ ~ uJ P~ 1'l ~1 filli ~ ffir tL rfiU(iJJ ~ Fi,,:_! V a -.. mi ~l ~,;g F,{I V c t..~ J:. ti l'.nt §lJJ ?1rn,-:1 V w O) It ' ·<f ti. 11' 

~ .:i - ·if' A )1 ~ ~ ;z: fr LT .:r. - -if ( ~ flifi ~ Hdtifi) ;6q~ t~ L, ~ :m_ ~ n t:: ~ ~R ~ ~ ~ ~ ~ -~ 10 
J: '3 ~;:: ·t- ~ C ,1::: ·ff.f.{J.. £Li,,,, 

[0052] 

* tc , i'tO.h $ [-u V a , V c , V '.N OJ ti if~ c t ~ /;:: . .::r- OJ f;$: ,ffl )S:_- i& ~~ -C ~ ~ J:: 7 /;::: ,f ~' C.. 

C c'. !!fi 1~ rIB i] ~ g :if.ft L T tl~H!i! ·1: -~ 0 J: 1 ,c:: ~ ~ 0 

[0053] 

~ tc., *3£fltJ0) 1~friP¥filfi~lgtL J:~t3~ 1, 2, 3, 4 l::-F~E3-/M 5, 6. 7, 8 c 
0) ~ ma=,,: fr {(l, rv.: fr ff[, rf-1 ;[., W: fr {'i'.t , 4'5 J:. tJ, l'rit llfJ ~ rm V a , V C * tc [;t V \V i)~ m: J;:. C: tr: 
0Wfflffi-filW~~~-~~-ffiL, ~hG©~ft~~O)~~G1-~~nmLT~~~ 

r o o s 4 J 20 

-2: 1; t: , 4,;: * f!,8, 0 !1X i'r· lf¥ ~ ~ t:t , _t 'ffi G ~ 1 , 2 , 3 , 4 c: T ~ E3 Mr· 5 • 6 , 7 , 8 c 
i:Tj ~~ €r ~R ~ ~ ff iIUc ~ R! -c ~ 0 J: 0 ~;: ·9 6 2:. t ff. -c:1- ~ L- 1.1, " fr1J 5t kf , .:.,. - -if t.FF ;ffi fJ l',E/ 5 

. 6 , 7 , 8 t.: M L T _L ~ 0 i,fil 1 , 2 , :3 , 4 t.£.- li Wll iE -tt 6 ff ::@: 0) jj ftii ~ A :h ,t 0 c t. ~L 

J: ·_:_) t , ::I /' l::: J, - :9 iJ" __l_-_ ;gt! (J /§ 1 , 2 . 3 , 4 1-:: --F qJ'i E:-na 5 . 6 , 7 , 8 2:: ;:,') ~ jjJ /,t ITT 
¥il L T , !) 7 fl.,- '.5< -{ b ~;: fftE fi}J ~ rEJJ V a , V c , V 1.;v IJ) ff :if- ~ {t; {£- ~ ;j~ •f ~ J: -5 t;:. -f ;/1.. ti , 
uff 1ljl'f@ i-/J i.:. ,J: 0 mt i.iJ 2 rh1 v a , v c , v w o) ~ {t:; :{f~ t.li!. 'J\! ft'] ~:.:: -H'.l ~ ·r ~ 0 "' 
[0055] 

J: ft , ::,$: ~ 8}=.I 0) !11,e o' 1W· fiffi '/& riff. ,~t . im !Wi ~ !fl V a , V c , V w 0) ff: ~ 0) ~ rnJ (}) rt ~R $3 J:: rJ 
-t c,) ltll· oo ffl ~ ,~ Jj~ ·c- ~ 0 c.. 2::: f/i ~ J: L t ·, ,., fJU l~ L- ~c , ~ g }c , ~ s (,') -z,-n: I-ti~ !h1 v c t.JJ A -

A WJ Tm ~ ~ --4- o 2:" t, ~,:. • ~ ft lf {mi 1t itl ii" , !!fr rnr fl 'll :® 1J, l: le ~ i'Jr tm {tt. tf1 i.r ~ ,t L, 'I" , OOi Im 30 
,-~ .if; ~9 0 J: -5 tC '9 tl tf , im ,JJ ~~ FJJ V a , V c , V Vi iJ) t=p T Pi!. i'lft IC :f3 t ' 'I" ~ 'f_; ft ~ t~ ~ ffi ~: 
i ·--- if r::: ;.i] t;., .,.ct 0 C. t. ;c/, -c ~ .:t. o 

[0056] 

;i]fI :z --C, *1ce0.f~11)1l~f;-tl'fiffii~IHL J_:_~tJt~ 1, 2, 3, 4 l: T-~u llWi 5, 6, 7, 8 
~ 0) ff: fil OJ~ lfJ ;.: tHJ 0 lilt ~.iJ ~ Frfl V a , V c , V v,; 0) i* ti!l .J.;? ?m ~11 ~ Frfl V a , V c , V V-l CT) 

tiif Ji: {ll. ~ 0) WT [ill ffi ,T) ~ ft ji:2 f- ~Ji E3 ~ .i , 2 , 3 , 4 c: --f· !Jfff_=11~ 5 , 6 , 7 , 8 l: 0) tl:'J:f,j f$ 

~ ~ ~;: JJ L t 7-i 5 7 ft L t ~ ~ c -~ 0 C 2:: iJ'i teJ £ L 1~ ' Q ~ G t:: ~fl!: L < tL ~ {!::: ii {r ~ J)J 

ilT:~5:t~J:'(}2.m~5}L-T-:f57-fl:.:~f0C.cT, lmi!J~rmv a, V c. Vw0)§£fr'..~~ 

*~- ffl•~~o.J~L-~~~~m~~~D 
r o o s 7 J 40 

~t tc. , * ~ Wi o) !11,e f, ~ {fffi '~ !i.t ti . I:: ffi a -(!j 1 • 2 , 3 • 4 :ts J:. a r ~ □ ~ 5 , 6 • 1 , 
8 Cl) ---~ .fr:. jf; '"'/' - 5 :Z:" 1~ iE pJ fj~ ·7: JS ◊ C t -JJ~ ~1- 1: L lt • • i.:. Zl ic. J:: ~) , ~ :i.rn ~ ~ ti O) ~ l'lr- ~i:; tt 
~~~~nOJ~~1~-~~m~~~~Q 

[0058] * ~e ~f~ OJ PJHi ff filli ~ im' -c ~~L lflj_ m/1 ~ f'J! V a , V c , V w k: J;. s:, -C • :® JOO ~ ~ @ OJ :18 ::it ~ 
1): g "9 0 t: it T ~ ( , ffi ® !J!i (}) ~ fir ~ , {i f-!-Hi 0) ~ ff L- tc #! 1§ c: (}) llfl ~~ rili }] OJ 1Hi [,., ~ ~ fiffi 
~~c..c~.fflffOJ•~•~~~~-c. ft~0ti•~~~ff•~~c~~m~c~~~ 
r rst -l'J ,JJ tit f!fl J 
[0059] 

1 ··· f-'Jffi~-,J-,E3ffi so 



Page 164 of 392

2 ···J::.~t:iffi=.rJ,fT!iilr 
3 ... Hffi~~Aom 
4 ···J:~ffi=f,.;:f]/j_t 
5 ... f'lffi~ --•;J,[Jffi 
6 ... ~m=1J,£=rffi 
1 ----r'lffi~----·xf3~ 
s • • • --i::.-~ m ==~ :x □ ffi 
P a ... ~PfflR. 
P C .,, P~Jrn 

P w .. · ~ * :t~H,t tr!~ 
s a · ,. :f'IHm ti ;z· a fv t: -¥ 00 
S C · · · ~~ @J: ~ ·a- ft, fi_ ';' 00 
s w ... i':.4A :!m: ~ af) ~ a A,, t.: 1¥ 1w 
s u · .. J: ;1U~P'1!, =-fq1!'J 
S l ··· f~:ti:fil:~T:ta1 

r~ti:iJ 

(9) JP 5017487 Bl 2012.9.5 

r l!J! ~,] f& ~ c~· !C {~ 1¥' ·tt <f t;:_ , t4fi (!) if£'& ff; :fR IC J: 0 Hfl !lf1 ~~ jJ ~ W fuli T ~ -~ ~ -8' ~¥ filli ~ ~ 1-r 

(fi!Hl~fiiJ __t~f]~ 1, 2, 3, 4 ~,J: tf-F~rJ·oot 5, 6, 7, 8 u>-JB:1.kOJ=.~IT-r-

10 

9 ~- ftftJ:}-~JJ., -1:~ r-1 ffi c ~ fJ ·liilt c:. ~ ilffi J-;..-& bf!· tc c ~ ~c _L~ £] I§ OJ ~~-a- tJii ,~ f ;_!1i fl ti 20 

OJ~EOO~OJ~~m~~n~m~~MVac~?t, __t~O~c~~SW~OJfflM~Pa 
T' S ~::, T If. 1.; ·, t.: ~ ~ 9 ~ 2 -:J C!) ti M J~ P a ;~ 1'3 ;;_, tc r~ ft•'}'- im &Z::. ~ @ }J:: >Jl. im S a c:. , J: ;ft'{ t] 
ffi 1 , 2 , 3 • 4 CT> ~ E ltti l a , 2 a , 3 a , 4 a c , f -~ E'l Mfr 5 , 6 , 7 , 8 OJ IT5t -€'r f~j 

5 a , 6 a , 7 a . 8 a l: c Li:BJ n:'. ~ ~"1 -~ vff, irlJ ~ fftl V a 0) JB :t.-lc 1.t JnH L T t~)f; '":cf 0 " 

[~1R~J ~ 3 
r rm 1 J 

Sa-----1 }.-..._ ..... fia !~-..----. 

,.(~]_ __ ~ 
r"( la 

~-----------~ 

ll 

, .. /-7 

S.a 

---..... v.a 
4--..._ Pa 
4a- -,_fl 

, Sa Pa,...,: 
S 

1 
_.,, ./ ·Pa 

ii,.~ 

1,-/ ! 
! 

Pc-­

r-' 
la Pc 

70~ /~-, 
, ___ _.__ __ __._~ 



Page 165 of 392

[~ 6) 

k+ .. \-Vw 
f'w~ ·-----/-/ l P;t; 

I 

Su 
! 

(10) JP 5017487 Bl 2012.9.5 



Page 166 of 392

( l l) 

(72)~J}~ r1'1-jtl '~3": 

~~ii~il![XffiWriLbHit,j!IJ 1 l ~ f:'42Lt:frt±t~JmlJ71 

(56)~;,.c,~ ¥.fi'~2 0 0 5-1 9 3 0 2 8 (JP, A) 

~~ 2 0 l O --- l 8 7 7 l O (J P, A) 

¥.fe4'2009····233349 (JP, A) 

JP 5017487 Bl 2012.9.5 

=:& ~, o/1-2 ~. ?¥/fl .. ,v ,rifl~M't1¥PffffiV :.z:_r bi.tffiV•t:7·lJ •y V-~~wiff{J)[!i£lj,~gOJ~fr.:;k 
r~T ~fil~~- □.Jflr!i~'¥~-t Fl*, 1 9 9 9 +, ffi49~. m:3~, p. 270--285 

Ralph DeLcmg. Imrn--oral restorative materials wear: Rethinking the current approaches 

: How to rnea-sure wear. Dental Materials, ;2 0 0 6-tf, Vol. 22, p. 702-711 

(58n~L:tdl1-1rCint. CL. D B'.f:'i) 
A61C 19.,/04 

A61C 11/00 
PubMed 

~~$~~WEB 



Page 167 of 392

Electronic Acknowledgement Receipt 

EFSID: 28281495 

Application Number: 14770177 

International Application Number: 

Confirmation Number: 8357 

Title of Invention: METHOD AND SYSTEM FOR BITE REGISTRATION 

First Named Inventor/Applicant Name: Yannick Glinec 

Customer Number: 70523 

Filer: Carl R. Wesolowski/Laurie Wurtz 

Filer Authorized By: Carl R. Wesolowski 

Attorney Docket Number: 95480 

Receipt Date: 07-FEB-2017 

Filing Date: 25-AUG-2015 

Time Stamp: 08:20:09 

Application Type: U.S. National Stage under 35 USC 371 

Payment information: 

Submitted with Payment I no 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

132711 

1 
Information Disclosure Statement (IDS) 

95480_IDS_3.pdf no 3 
Form (SB08) 

a373f31 a 1 bf7c7e076f719560670e01 Sc71 e 
4532 

Warnings: 



Page 168 of 392

Information: 

This is not an USPTO supplied IDS fillable form 

1253320 

2 Foreign Reference JPS0l 7487 _machtrans.pdf no 34 
0Sb 1506260da08c24f632751 0543c70274c 

47c3a 

Warnings: 

Information: 

Total Files Size (in bytes) 1386031 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Agglications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International Agglication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT /DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International Agglication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 



Page 169 of 392

Docket No.: 95480 
Customer No. 70523 

Confirmation No. 8357 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
In re Application of 
Yannick GLINEC, et al. 

Group Art: Unknown 

Examiner: Unknown 
METHOD AND SYSTEM FOR BITE 
REGISTRATION CERTIFICATE UNDER 37 CFR 1.8: The undersigned 

hereby certifies that this correspondence is being filed 
using the USPTO's electronic filing system EFS-Web, and 
is addressed to: Commissioner of Patents, P.O. Box 1450, 
Alexandria, VA223i°3-1450 

Serial No. 14/770, 1 77 
onthis~dayof hlaveod;l.eC 2016. 

Filed: 03/11/2013 
Signature ¼A,,.t.•) CL JJ 0./l. 

. \ / ! { 
i "-._/ ' 

Name: Karen Tyler 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA22313-1450 

Sir/Madam: 

SUPPLEMENTARY INFORMATION DISCLOSURE STATEMENT FOR 

CONSIDERATION BY THE OFFICE UNDER 37 C.F.R. 1.97-1.99 

Enclosed herewith are patents and/or publications for consideration 
by the Patent and Trademark Office in regard to the invention claimed in the 
above-described application. In compliance with § 1.56, such documents are 
listed in the enclosed Form CSH-1449. 

Applicants request that the Patent and Trademark Office make of 
record the above-identified documents. A full text copy of each document is 
attached, except for copies of U.S. patents and U.S. patent application 
publications. For documents not in English, an English translation or an 
equivalent English language patent or publication may be attached. Where a 
translation is not available, a concise explanation of the relevance of each 
document not in English is included either here or in the specification. 

This Information Disclosure Statement is submiJfed according to 
the following selected paragraph: · 

I. 

II. 

1:::7 This Statement is being filed under § l.97(b) within three months of 
LJ the filing date of the application (other than a CPA), ~r before the first 

Office action on the merits or before mailing of a first Office action 
after the filing of a request for continued examination. 

□ This Statement is being filed under §1.97(c), with fee, prior to either 
a final action, a notice of allowance or an action that otherwise closes 
prosecution in the application. Please charge any adg.itional fees 
required by §1.17(p) to Carestream Health, Inc. Deposit Order 
Account Number 50-4233. 



Page 170 of 392

-2-

III. LJ This Statement is being filed under §1.97(c), with a statement under, 
§ 1. 97 ( e) prior to either a final action, a notice of allowance or an action 
that otherwise closes prosecution in the application. The undersigned 
hereby states that (check one): 

LJ each item of information contained in this Statement was first 
cited in any communication from a foreign patent office in a 
counterpart foreign application not more than three months prior 
to the filing of this Statement. 

D no item of information in this Statement was cited in a 
communication from a foreign patent office in a counterpart 
foreign application and, to the knowledge of the person signing 
this certification statement under § 1.97( e) after making reasonable 
inquiry, no item of information contained in this Statement was 
known to any individual designated in § 1.56( c) more than three 
months prior to the filing of this Statement. 

IV. LJ This Statement is being filed under §1.97(d), with fee and 
statement under § 1. 97 ( e ), on or after the mailing date of either a final 
action, a notice of allowance (but prior to payment of the issue fee) or 
an action that otherwise closes prosecution in the application. Please 
charge the fee required by §l.17(p) to Carestream Health, Inc. Deposit 
Order Account No. 50-4233. A duplicate copy of this Statement is 
enclosed. The undersigned hereby states that ( check one): 

LJ each item of information in this Statement was first cited in any 
communication from a foreign patent office in a counterpart 
foreign application not more than three months prior to the filing 
of this Statement. 

LJ no item of information in this Statement was cited in a 
communication from a foreign patent office in a counterpart 
foreign application and, to the knowledge of the person signing 
this certification Statement under § 1.97( e) after making 
reasonable inquiry, no item of information. contained in this 
Statement was known to any individual designated in §1.56(c) 
more than three months prior to the filing of this Statement. 

Carl R. Wesolowski/kjt 
Telephone (770) 226-3287 
Facsimile (585) 627-8919 
Enclosures 

Disclosure Statement.doc 

Respectfully submitted, 

Attorney for Applicants 
Registration No. 40372 



Page 171 of 392

Sheet_j__ of .1.. 

FORM CSH-1449 USDEPARTMENTOFCOMMERCE Atty. Docket No. Serial No. 

PATENT AND TRADEMARK OFFICE 95480 14/770,177 
Customer No. 70523 

If AFTER the later date of the first Office Applicant: 

Action or 3 months from filing, use only with Yannick GL/NEC, et al. 

Rule 97(E) Certificate or Fee 

INFORMATION DISCLOSURE STATEMENT BY APPLICANT Filing Date Group 

03/11/2013 Unknown 
U.S. PATENT DOCUMENTS 

Examiner DOCUMENT NUMBER DATE NAME CLASS SUBCLASS FILING DATE 

Initial* IF APPROPRIATE 

2002/0015934 02/07/2002 Rubbert et al. 04/13/2001 
FOREIGN PATENT DOCUMENTS 

Examiner DOCUMENT NUMBER DATE COUNTRY CLASS SUBCLASS TRANSLA TIQN 

Initial* YES I NO 

2428764 03/14/2012 EP no 
102010040096 03/01/2012 DE machine 
2012096312 07/19/2012 WO machine 

OTHER ART (Including Author, Title, Date, Pertinent Pages, ~tc.) 

EP Search Report, dated October 27, 2016, EP Application Number 13878438, 3 pages. 
EXAMINER I DATE CONSIDERED 

•EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609; Draw line through citation if not in conformance 
and not considered. Include copv of this form with next communication to aonlicant. 

CSH-1449 



Page 172 of 392

'T"'" 

<C 
'q' 
CD ...... 
00 
N 
'q' 

N 
CL 
w 

(19) Europilsches 
Patentamt 

European 
Patent Office 

Office europeen 
des brevets 

I IIIIIII II IIII I II Ill II Ill II Ill II Ill II Ill lllll lllll lllll II Ill 111111111111111 

(11) EP 2 428 764 A1 

(12) EUROPEAN PATENT APPLICATION 

(43) Date of publication: 
14.03.2012 Bulletin 2012/11 

(21) Application number: 11179801.3 

(22) Date offiling: 02.09.2011 

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES Fl FR GB 
GR HR HU IE IS IT LILT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR 
Designated Extension States: 
BAME 

(30) Priority: 10.09.2010 US 381731 P 
25.08.2011 us 217629 

(71) Applicant: Dimensional Photonics International, 
Inc. 
Wilmington, Massachusetts 01887 (US) 

(51) lntCI.: 
G01B 11124f2006.01J G01B 21/20f2006·01J 
A61C 13/00f2006·01J 

(72) Inventors: 
• Dillon, Robert 

Bedford, NH 03110 (US) 
• Vesper, Andrew 

Townsend, MA 01469 (US) 
• Krohg, Olaf 

Topsfield, MA 01983 (US) 
• Fillion, Timothy 

Bedford, MA 01730 (US) 

(74) Representative: Greenwood, John David et al 
Graham Watt & Co. LLP 
St. Botolph's House 
7-9 St. Botolph's Road 
GB-Sevenoaks, Kent TN13 3AJ (GB) 

(54) System and method for processing and displaying intra-oral measurement data 

(57) Provided are a system and method for generat­
ing and displaying intra-oral measurement data. A meas­
urement field of view of an intra-oral scanning device (12) 
is directed at a first region of an object scene (20) to 
acquire image data related to the first region. The intra­
oral scanning device is moved from the first region along 
a path proximal to one or more surfaces of the object 
scene to a second region of the object scene. The intra­
oral scanning device acquires image data corresponding 
to the object scene along the path. A set of 3D data is 
presented in a display (16). 3D data are generated from 
the image data acquired for the first region of the object 
scene to the second region of the object scene. Present­
ed in a window of the display is a current video image of 
acquired image data of the object scene in the measure­
ment field of view. The current video image overlays a 
respective portion of a graphical representation of accu­
mulated data of the set of 3D data. 
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Description 

RELATED APPLICATIONS 

[0001] This application claims the benefit ofthe earlier 
filing date of U.S. Provisional Patent Application Serial 
No. 61/381,731, filed September 10, 2010 and titled 
"Method of Data Processing and Display for a Three­
Dimensional Intra-Oral Scanner," the contents of which 
are incorporated herein by reference in their entirety. 

FIELD OF THE INVENTION 

[0002] The invention relates generally to three-dimen­
sional imaging (3D) of an object surface. More particu­
larly, the invention relates to an apparatus and a method 
for generating and displaying a graphical representation 
of a set of 3D data acquired during a scanning operation 
of an intra-oral cavity and overlaying the displayed graph­
ical representation with a two-dimensional (2D) video im­
age of the intra-oral cavity. 

BACKGROUND 

claims. 

BRIEF SUMMARY 

5 [0006] In one aspect, a computer-implemented meth­
od is provided for displaying intra-oral measurement da­
ta. A measurement field of view of an intra-oral scanning 
device is directed at a first region of an object scene to 
acquire image data related to the first region. The intra-

10 oral scanning device is moved from the first region along 
a path proximal to one or more surfaces of the obj ect 
scene to a second region of the obj ect scene. The intra­
oral scanning device acquires image data corresponding 
to the object scene along the path. A set of 3D data is 

15 presented in a display. 3D data are generated from the 
image data acquired for the first reg ion of the object scene 
to the second region of the object scene. Presented in a 
window of the display is a current video image of acquired 
image data of the object scene in the measurement field 

20 of view. The current video image overlays a respective 
portion of a graphical representation of accumulated data 
of the set of 3D data. 
[0007] In another aspect, a method is provided for dis­
playing intra-oral measurement data related to a dental 

[0003] A dental or medical 3D camera or scanner, 25 arch. An intra-oral measurement device is positioned at 
when part of an imaging system, can capture a series of 
2D intensity images of one or more object surfaces in an 
object scene. In some systems, this is achieved by pro­
jecting structured light patterns onto the surface. A light 
pattern can be generated by projecting a pair of coherent 
optical beams onto the object surface and the resulting 
fringe pattern varied between successive 2D images. Al­
ternatively, the projected light pattern may be a series of 
projected parallel lines generated using an intensity mask 
and the projected pattern shifted in position between suc­
cessive 2D images. In still other types of3D imaging sys­
tems, confocal imaging techniques and the like are em­
ployed. 
[0004] A typical imaging system includes a wand or 
other hand held scanning device that a user manually di­
rects at the object scene. During measurement of the 
object scene, the wand can be used to acquire a set of 
3D data related to the object scene while the wand is in 
motion. In some applications, multiple object surfaces 
are measured by positioning the wand to be in close prox­
imity to the object surfaces. However, when the wand is 
positioned at one location of the object scene, some sec­
tions of the object scene may be obscured from view of 
the wand. For example, in dental applications, the pres­
ence of teeth, gingiva, or other dental features in a par­
ticular static view can obscure the view of other teeth. 
Accordingly, a clinician may acquire 3D data sets from 
various scans of a dental arch. A processing unit can 
register the overlapped regions of all 3D data sets ac­
quired from the various scans to obtain a full 3D data set 
representation of all surfaces observed during the meas­
urement procedure. 
[0005] The present invention is as claimed in the 

a first scan starting point proximal to a first region of a 
dental arch. A measurement field of view of the intra-oral 
measurement device is directed at the first region of the 
dental arch. The intra-oral measurement device is moved 

30 from the first region along a path proximal to a surface 

of the dental arch to a first scan end point proximal to a 
second region of the dental arch to acquire image data 
from the first scan starting point to the first scan end point. 
A set of 3D data generated from the acquired image data 

35 is displayed at a display. A video image of the acquired 
image data is overlaid on a respective portion of a graph­
ical representation of accumulated data of the set of 3D 
data. The 3D data is displayed in the window by adjusting 
an opacity level of the current video image. 

40 [0008] In another aspect, an image overlay system 
comprises a 3D processor, a video interface, and an over­
lay engine. The 3D processor generates three-dimen­
sional (3D) data from image data acquired in an intra­
oral scan procedure. The video interface outputs a cur-

45 rent video image in response to receiving the image data. 
The overlay engine generates a graphical representation 
of accumulated data of the 3D data and that overlays a 
respective portion of the graphical representation in a 
display window. 

50 [0009] In another aspect, an orthodontic analysis sys­
tem comprises a scanning device, an image overlay proc­
essor, and a display device. The scanning device ac­
quires image data related to an object scene of an intra­
oral cavity. The image overlay processor generates at 

55 least one of a current video image and 3D data from the 
acquired image data, and configures the current video 
image for overlay on a graphical representation of accu­
mulated data of the 3D data. The display device includes 

2 
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a window for displaying the video image on a respective 
portion of the graphical representation of the 3D data. 
[001 0] In another aspect, a computer program product 
is provided for displaying intra-oral measurement data. 
The computer program product comprises a computer 
readable storage medium having computer readable pro­
gram code embodied therewith. The computer readable 
program code comprises computer readable program 
code configured to direct a measurement field of view of 
an intra-oral scanning device at a first region of an object 
scene to acquire image data related to the first region. 
The computer readable program code further comprises 
computer readable program code configured to acquire 
image data corresponding to the object scene along a 
path between the first region and a second region of the 
object scene. The computer readable program code fur­
ther comprises computer readable program code config­
ured to present a graphical representation of a set of 
three-dimensional (3D) data generated from the image 
data acquired for the first region of the object scene to 
the second region of the object scene. The computer 
readable program code further comprises computer 
readable program code configured to present a current 
video image of the object scene in the measurement field 
of view, wherein the current video image overlays a re­
spective portion of the graphical representation of accu­
mulated data of the set of 3D data. 

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF 
THE DRAWINGS 

[0011] [001 OJ The above and further advantages ofthis 
invention may be better understood by referring to the 
following description in conjunction with the accompany­
ing drawings, in which like numerals indicate like struc­
tural elements and features in various figures. The draw­
ings are not necessarily to scale, emphasis instead being 
placed upon illustrating the principles of the invention. 
[0012] FIG. 1 is a schematic diagram of an environ­
mentfor acquiring image data related to dental structures 
during an intra-oral scanning operation and displaying 
images from the acquired image data, in accordance with 
an embodiment; 
[0013] FIG. 2 isa block diagram of the scanning device 
and the image overlay system of FIG. 1, in accordance 
with an embodiment; 
[0014] FIG. 3 is a flowchart of a method for presenting 
dental structure image data acquired during a scanning 
operation, in accordance with an embodiment; 
[0015] Fl Gs. 4A-4C show a measurement field of view 
at various positions along an upper dental arch during a 
measurement scan of a dental arch and also show dis­
played results from the measurement scan, in accord­
ance with an embodiment; 
[0016] FIG. 5 is a flowchart of a method for displaying 
intra-oral measurement data related to a dental arch, in 
accordance with an embodiment; 
[0017] FIG. 6 is a flowchart of a method for obtaining 

three-dimensional (3D) surface data of a dental arch, in 
accordance with an embodiment; and 
[0018] FIG. 7 shows a set of intra-oral measurement 
data displayed in a window, in accordance with an em-

5 bodiment. 

DETAILED DESCRIPTION 

[0019] The present teaching will now be described in 
10 more detail with reference to exemplary embodiments 

thereof as shown in the accompanying drawings. While 
the present teaching is described in conjunction with var­
ious embodiments and examples, it is not intended that 
the present teaching be limited to such embodiments. 

15 On the contrary, the present teaching encompasses var­
ious alternatives, modifications and equivalents, as will 
be appreciated by those of skill in the art. Those of ordi­
nary skill in the art having access to the teaching herein 
will recognize additional implementations, modifications 

20 and embodiments, as well as other fields of use, which 
are within the scope of the present disclosure as de­
scribed herein. 
[0020] The methods of the present invention may in­
clude any of the described embodiments or combinations 

25 of the described embodiments in an operable manner. 
In brief overview, systems and methods of the present 
inventive concepts produce a display of a graphical rep­
resentation of 3D data as well as a video image overlaid 
on a portion of the graphical representation. The video 

30 image can be a real-time or near-real time 2D video 

stream that can correspond to a measurement field of 
view of the clinician. The 3D data and the video image 
are generated from a set of 2D image data taken during 
a measurement scan of an object scene, for example, a 

35 dental arch in an intra-oral cavity. A graphical represen­
tation of the acquired 3D data is generated during a 3D 
measurement scan of the object scene. As additional 3D 
data is acquired and displayed during the measurement 
scan, the graphical representation can grow. The video 

40 image is displayed in a window at a portion of the display 
and is overlaid on a portion of the graphical representa­
tion of the 3D data. 
[0021] As described above, a clinician such as a den­
tist typically performs different scans of a set of teeth in 

45 order to obtain a full and "final" 3D data set representation 
of all surfaces observed during the measurement proce­
dure. To achieve this, the clinician maneuvers a scanner 
wand in the patient's mouth and acquires the 3D data in 
a preferred sequence so that the final 3D data set result-

50 ing from all the 3D data more accurately represents the 
dental arch. In particular, a first 3D data set is generated 
and additional sequences of second 3D data are subse­
quently joined to the first 3D data set. Individual scan 
segments are used to acquire subsets of 3D data for the 

55 final 3D data set, which can include a point cloud, a wire­
frame representation, or other 3D surface representa­
tions. For example, data acquisition starts by acquiring 
data from a measurement field of view at the patient's 

3 
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left back molar of the upper dental arch. The wand is then 
moved along the arch to the right back molar. The clini­
cian can then position the wand so that the measurement 
field of view includes a portion of the first 3D data set, 
and new 3D data are acquired that overlap a portion of 
the first 3D data set. Preferably, the 3D measurement 
system provides an affirmative visual or audible indica­
tion to the clinician when the new 3D data for the real­
time position of the measurement field of view "locks on" 
to the display of the surface for the first 3D data set. The 
newly-acquired 3D data are then registered or joined to 
the first 3D data and serve as the start of a different scan 
segment for the arch. The wand is then rotated about its 
primary axis and moved so that a new portion of the sur­
face of the arch is within the measurement field of view 
and 3D data are acquired. The wand is then maneuvered 
by the clinician so that the measurement field of view 
moves along a new segment of the arch surface. 
[0022] A clinician can have difficulty locking the meas­
urement field of view to the display of the surface for the 
first 3D data set due to difficulty interpreting a graphical 
display of 3D data, for example, due to a lack of shading, 
color, and other viewing characteristics. Thus, 3D data 
for the subsequent scan segment may not properly "reg­
ister" to the existing 3D data in the common coordinate 
reference system. The acquisition of additional 3D data 
can be interrupted, for example, when switching between 
different scans, where the additional 3D points cannot 
be joined. 
[0023] The present invention permits the scanning 
wand to be repositioned by the clinician to a position such 
that the current video image substantially matches a por­
tion of the 3D data displayed in the same display window 
as the video image. Once 3D data represented in the 
displays are determined to be similar in their region of 
overlap, the acquisition of 3D measurement data 
resumes and subsequently determined 3D data are 
joined to the previously acquired 3D data. Providing a 
live video image for a current measurement field of view 
can therefore facilitate the interpretation ofthe previously 
acquired and displayed 3D data. Thus, an intra-oral 
measurement procedure can be performed more effi­
ciently, resulting in less discomfort to the patient and 
shorter acquisition times. 
[0024] FIG. 1 is a schematic diagram of an environ­
ment 10 for acquiring image data related to dental struc­
tures during an intra-oral scanning operation and display­
ing images from the acquired image data, in accordance 
with an embodiment. The environment 10 includes a 
scanning device 12, an image overlay system 14, and a 
display 16. The scanning device 12, the image overlay 
system 14, and the display 16 can each include a proc­
essor, a memory, and an 1/0 interface. The memory can 
include removable and/or non-removable storage media 
implemented in accordance with methods and technol­
ogies known to those of ordinary skill in the art for storing 
data. Program code, such as program code of an oper­
ating system, graphics, applications, and the like for ex-

ecution by the processor is stored in a memory. Data 
related to 2D and/or 3D images can likewise be stored 
in a memory. 
[0025] The scanning device 12 is constructed to meas-

5 ure one or more object surfaces by scanning an object 
scene. In doing so, the scanning device 12 captures 2D 
image data that is used to generate 2D and/or 3D images 
for display. The scanning device 12 can be an intra-oral 
scanner such as a wand. When the scanning device 12 

10 is inserted in the intra-oral cavity 20 of a patient 18, a 
dentist, a hygienist, or other clinician can conduct a 3D 
scan of a dental arch or other intra-oral structures. 
[0026] The acquired image data is output to the image 
overlay system 14, which converts the image data into a 

15 set of 3D data. The image overlay system 14 processes 
the 3D data to generate one or more wireframe repre­
sentations, point clouds, or other 3D object surface rep­
resentations. 
[0027] The image overlay system 14 overlays a portion 

20 of the graphical representation of the 3D data with a real­
time or near-real time 2D video image of a section of a 
current object scene in the measurement field of view for 
a current position of the scanning device 12. The video 
image is presented in a window of the display 16. At any 

25 time during active scanning, the video image can show 
a true grayscale or color image of the oral cavity within 
the field of view of the scanning device 12, while the 3D 
display shows accumulated surface data of the scanning 
operation. During operation, the point cloud orobjectsur-

30 face representation appears to grow within the display 

16 while the live video image allows the clinician to see 
the portion of the oral cavity currently being measured. 
[0028] The display 16 preferably includes its own proc­
essor and memory for providing a graphical user inter-

35 face to display the graphical representation of the 3D 
data generated from the acquired image data. The dis­
play 16 can include a touchscreen or a monitor coupled 
to the image overlay system 14 for receiving 2D and/or 
3D image feeds from the image overlay system 14. The 

40 display 16 includes a window for displaying 2D video of 
an object scene overlaid on the 3D representation of the 
object scene. 
[0029] FIG. 2 is a block diagram of the scanning device 
12 and the image overlay system 14 of FIG. 1, in accord-

45 ance with an embodiment. The scanning device 12 in­
cludes a projector 22 and an imager 24. The projector 
22 includes a radiation source, for example, a light or 
laser source, for projecting an optical radiation pattern 
26, for example, light, onto a-dental arch in a patient's 

50 mouth, which includes a set of teeth, gums, and the like. 
In an embodiment, the projector 18 is a fringe projector 
that emits optical radiation, for example, two divergent 
optical beams generated from a coherent light source 
(e.g. a laser diode), where they generate a fringe pattern. 

55 A surface of the dental arch is illuminated with the fringe 
pattern. A related approach is described in U.S. Patent 
No. 5,870,191, incorporated herein by reference in its 
entirety, where a technique referred to as Accordion 
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Fringe Interferometry (AFI) can be used for high precision 
3D measurements based on interferometric fringe pro­
jection. 
[0030] The imager 24 can include a charge-coupled 
device (CCD) camera or other imaging device that in­
cludes one or more image sensors, a photodetector ar­
ray, or related electronic components (not shown) that 
receive one or more beams 28 of optical radiation reflect­
ed or otherwise received from the surface of the illumi­
nated dental arch 20. As is well-known to those of ordi­
nary skill in the art, electrical signals can be generated 
by the imager 24, for example, an array of photodetectors 
or CCD readers (not shown), in response to the received 
radiation. The imager 24 can capture the signals used to 
process a two dimensional image of the dental arch 20, 
and generate an image of the projection pattern after 
reflection of the pattern off the surface of the dental arch 
20. 
[0031] The images acquired by the imager 24 include 
3D information related to the surface of the object 20. 
The images, more specifically, 2D image data including 
this information, are output to a 3D processor 32. The 
3D processor can generate 3D data from the received 
image data. 
[0032] The image overlay system 14 can include the 
3D processor 32, a video interface 34, a memory 36, an 
overlay engine 38, and an opacity adjuster 40. All ofthese 
elements can execute entirely on the image overlay sys­
tem 14. Alternatively, some elements can execute on the 
image overlay system 14 or other computer platform, 
while other elements execute on the scanning device 12, 
the display 16, or a remote computer. For example, the 
3D processor 32 can be part of the image overlay system 
14 as shown in FIG. 2. Alternatively, the 3D processor 
32 can be part of the scanning device 12. In another 
example, the overlay engine 38 can be part of the image 
overlay system 14 as shown in FIG. 2, or can alternatively 
be part of the display 16. 
[0033] The 3D processor 32 can receive signals relat­
ed to one or more 2D images from the imager 24. For 
example, the signals can includes information on the in­
tensity of the light received at each photodetector in the 
imager 24. In response, the 3D processor 32 can calcu­
late the distance from the imager 24, for example, a de­
tector array, of the scanning device 12 to the surface of 
the dental arch 20 for each pixel based on the intensity 
values for the pixel in the series of generated 2D images. 
Thus, the 3D processor 32 creates a set of 3D coordi­
nates that can be displayed as a point cloud or a surface 
map that represents the object surface. The 3D proces­
sor 32 communicates with the memory 36 for storage of 
3D data generated during a measurement procedure. A 
user interface (not shown) allows an operator such as a 
clinician to provide operator commands and to observe 
the acquired 3D information in a near-real time manner. 
For example, the operator can observe a display of the 
growth of a graphical representation of the point cloud 
as different regions of the surface of the dental arch 20 

are measured and additional 3D measurement data are 
acquired. 
[0034] The video interface 34 can likewise receive 2D 
image data from the scanning device 12. The 2D image 

5 data can be the same data as that received by the 3D 
processor 32, for example, from the imager 24. Option­
ally, the video interface 34 can receive 2D image data 
from a different source, for example, a video camera in­
stead of the scanning device 12. The video interface 24 

10 processes and outputs from the received 2D image data 
a real-time or "live" video image of the surfaces being 
measured to the overlay engine 38. In particular, the im­
age data received by the video interface 34 corresponds 
to a portion of the dental arch in the measurement field 

15 of view 42 of the scanning device 12. 
[0035] As described above, the memory 36 can store 
the 3D data and/or 2D data. The memory 36 can also 
include machine executable instructions enabling the 3D 
processor 32 to process the points in a point cloud and/or 

20 generate a single mesh surface configuration represent­
ing the scanned object, i.e., the dental arch 20 for the 
display 16. The memory 36 can include volatile memory, 
for example, RAM and the like, and/or non-volatile mem­
ory, for example, ROM, flash memory, and the like. The 

25 memory can include removable and/or non-removable 
storage media implemented in accordance with methods 
and technologies known to those of ordinary skill in the 
art for storing data. Stored in the memory can include 
program code, such as program code of an operating 

30 system executed by the image generator 34, the 3D proc­

essor 32, or other processors of the image overlay sys­
tem 14. 
[0036] The overlay engine 38 can be part of a display 
processor or graphical user interface for displaying the 

35 3D data as a graphical representation on the display 16. 
The overlay engine 38 includes a first input that receives 
a 2D video feed from the video interface 34 and a second 
input that receives 3D data from the 3D processor. The 
overlay engine 38-can overlay or superimpose real-time 

40 or near-real time video images of the 2D feed correspond­
ing to the dentition within the field of view of the imager 
24 overlaid on at least a portion of the graphical repre­
sentation of the 3D data, for example, one or more point 
clouds or object surface representation. 

45 [0037] During an operation, the 3D data and video im­
ages can be output from the overlay engine 38 to the 
display 16, and can be configured by the overlay engine 
38 such that the 3D data is displayed as a point cloud, 
object surface representation on the display, and the vid-

50 eo images are displayed in a window on the display. In 
a preferred embodiment, the video image is displayed in 
a window centered in the viewing area of the display 16. 
The window in which the video image is displayed can 
have a rectangular or square shape that is substantially 

55 smaller than the rectangular shape of the viewing area 
of the display 16. The display 16 can include a user in­
terface (not shown) for presenting the received images 
in grayscale, color, or other user-defined format, and for 
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permitting a user to enter commands, view images, or 
other well-known functions for performing a scanning 
and/or display operation. 
[0038] A portion of the 3D data can also be available 
for presentation in the window. The opacity adjuster 40 
can be configured to change the opacity level of the 3D 
data and/or the video image in the window. For example, 
the video image can be presented as being substantially 
opaque and the portion of the graphical representation 
of the 3D data in the window can be transparent to prevent 
a display of the graphical representation of the 3D data 
in a region of overlay identified by the window. The opac­
ity adjuster 40 can reduce the opacity of the video image 
and/or reduce the transparency of the graphical repre­
sentation of the set of 3D data in the region of overlay 
identified by the window. In this manner, the video image 
and the graphical representation of the set of 3D data in 
the region of overlay can be simultaneously viewed in 
the window. This feature can be beneficial when a clini­
cian attempts to "stitch" or join a 3D point cloud or surface 
map to a previously acquired 3D point cloud or surface 
map. In particular, a change in transparencies of the vid­
eo image and 3D data allows the clinician to maneuver 
the scanning device to substantially match a live video 
image with a portion of the displayed, previously gener­
ated 3D data. Once the two displays are determined to 
be substantially similar in their region of overlap, the ac­
quisition of a 3D measurement scan can resume, and 
subsequently determined 3D data sets, e.g. point clouds 
or surface maps, can be stitched to an existing 3D data 
set. 
[0039] FIG. 3 is a flowchart of a method 100 for pre­
senting dental structure image data acquired during a 
scanning operation. In describing the method 100, refer­
ence is also made to Fl Gs. 1 and 2. The method 100 can 
be governed by instructions that are stored in a memory 
and executed by a processor of the scanning device 12, 
the image overlay system 14, and/or the display 16. The 
method 100 is described herein as being performed on 
a dental arch. In other embodiments, the method 100 
can be performed on virtually any object. 
[0040] A clinician such as a dentist initiates the method 
100 by positioning (step 105) the scanning device 12 at 
a starting point of the dental arch so that a structured 
light pattern generated from the scanning device 12 illu­
minates a first region of the dental arch, for example, a 
back portion of an occlusal surface of the dental arch at 
one end of the arch. Image data for providing 2D and/or 
3D images can be acquired for the illuminated portion of 
the surface of the dental arch at the first region. The scan­
ning device can include a 2D imager 24 with a small 
measurement field of view (FOV) (e.g., 13 mm x 10 mm) 
relative to the full arch. The imager 24 can include a cam­
era that captures 2D images of the surface and displays 
them on the display 16. The camera can be a video cam­
era and present the 2D images as a real time or near real 
time video stream. 
[0041] The clinician can move (step 110) the scanning 

device 12 along a path proximal to a surface of the dental 
arch to a second region of the dental arch. Here, the 
structured light pattern generated from the scanning de­
vice 12 can illuminate a remainder of the surface of the 

5 dental arch along the path, for example, the occlusal sur­
face. Image data can therefore be acquired (step 115) 
for the remainder of the occlusal surface from the first 
region to the second region. A set of 3D data can be 
generated (step 120) from the acquired image data. A 

10 graphical representation of the 3D data can be displayed 
(step 125) as a wireframe representation, an object map, 
and the like. 
[0042] The 2D video can be overlaid (step 130) on the 
graphical representation of 3D data. The 2D video can 

15 be provided from the acquired image data, or other 2D 
image data, for example, acquired from a CCD camera. 
The video image can corresponds to a current measure­
ment field of view directed at a region of object scene for 
receiving image data related to that region. 

20 [0043] Fl Gs. 4A-4C show a measurement field of view 
at various positions along an upper dental arch during a 
measurement scan of a dental arch and also show dis­
played results from the measurement scan according to 
the method of FIG. 3, in accordance with an embodiment. 

25 The measurement scan can be performed using a hand­
held image-capturing device such as the scanning device 
12 of Fl Gs. 1 and 2. During the measurement scan, a set 
of 2-D images of the dental arch 20 can be acquired. In 
FIG. 4A, a measurement scan can be initiated by acquir-

30 ing image data from within a measurement field of view 

42A at the patient's right back region of the upper dental 
arch 20, for example, starting with the back molar 46. 
The image data can be acquired according to acquisition 
techniques related to AFI measurements, or other tech-

35 niques involving the projection of structured light patterns 
projected onto the surface to be measured. 
[0044] A substantially real-time 2D video image can 
be displayed of the surface being measured. For exam­
ple, an image 52 of the back molar 46 within the field of 

40 view 42A of the scanning device 12 can be displayed in 
a display window 50. In addition, 3D data is generated 
from the image data acquired at the region of the dental 
arch 20 in the field of view 42A. The 3D data can be 
generated from image data acquired by the imager 24 of 

45 the scanning device 12, or from another source, for ex­
ample, a different CCD camera. As shown in FIG. 4B, 
the 3D data can be displayed as a 3D point cloud 54. 
Alternatively, as shown in Fig. 4C, the 3D data can be 
displayed as a 3D surface map 56 that represents the 

50 object surface. 
[0045] FIG. 5 is a flowchart of a method 200 for dis­
playing intra-oral measurement data related to a dental 
arch, in accordance with an embodiment. In describing 
the method 200, reference is also made to FIGs. 1-4. 

55 The method 200 can be governed by instructions that 
are stored in a memory and executed by a processor of 
the scanning device 12, the image overlay system 14, 
and/or the display 16. The method 200 is described here-
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in as being performed on a dental arch; however, in other 
embodiments the method 200 can be performed on vir­
tually any object. 
[0046] The method 200 can be initiated by a clinician 
positioning the scanning device 12 at a starting point of 
the dental arch and generating 2D and/or 3D image data 
for example described above. 
[0047] 3D data generated from the measurement scan 
can be displayed (step 205) on the display 16. The 3D 
data can be displayed as a 3D point cloud, a 3D object 
surface representation, or related graphical representa­
tion. The display 16 can include a window that presents 
a 2D video image of acquired image data of an object 
scene in a measurement field of view. The video image 
displayed in the window overlays (step 210) a portion of 
the graphical representation of the 3D data. 
[0048] Some of the previously acquired 3D points can 
be present in a display window allocated for the live 2D 
video image. The transparency of the 3D display within 
the region ofthe display monitor shared with the 2D video 
image can besetforfulltransparency, forexample, 100% 
transparency, while the transparency for the 2D video 
image can be set for a low transparency or no transpar­
ency, for example, 0% transparency, or opaque. Conse­
quently, only the 2D video image is visible in the smaller 
region of overlapped displays. 
[0049] The opacity of at least one of the first 3D data 
and the video image in the display window is adjusted 
(step 215). In this manner, a clinician can view (step 220) 
both 3D and the current video image in the display win­
dow, for example, when joining new 3D data to a current 
set of 3D data. 
[0050] FIG. 6 is a flowchart of a method 300 obtaining 
three-dimensional (3D) surface data of a dental arch, in 
accordance with an embodiment. 
[0051] The method 300 can begin with a clinician po­
sitioning (step 305) an intra-oral measurement device 12 
at a first starting point proximal to a first region of the 
dental arch 20, for example, a region include a back molar 
46 shown in FIG. 4A. Image data can be acquired from 
the first region of the dental arch 20 by directing a meas­
urement field of view 42A of the intra-oral measurement 
device 12 at the first region and performing a scan of the 
first region. 
[0052] The clinician can perform the first scan by mov­
ing (step 310) the measurement device 12 along a path 
proximal to the surface of the dental arch 20 to a first end 
point of the dental arch 20, for example, at region 48 
shown in FIG. 4B. Image data can be acquired from the 
surface of the dental arch 20 during the first scan from 
the first starting end point to the first end point of the 
dental arch 20. 
[0053] A first 3D data set can be generated from the 
acquired image data, and displayed (step 315) at the 
display 16. The 3D data can be displayed as a point cloud 
54 as shown in FIG. 4B, or displayed as a wireframe or 
3D object surface representation 56 shown in FIG. 4C. 
[0054] A current field of view ofthe video image is over-

laid (step 320) on the graphical representation of the 3D 
data. 
[0055] The opacity of the video image is adjusted (step 
325), for example, reduced, so that the underlying 3D 

5 data is more visible to the user. 
[0056] The FOV of the measurement device 12 is 
moved (step 330) to a second scan starting location. For 
example, a first scan such as an occlusal scan can be 
temporarily stopped or interrupted, whereby the clinician 

10 can move the measurement device 12 back to a region 
proximal to the starting location of the occlusal scan in 
order to perform a different scan. 
[0057] The FOV of the measurement device 12 regis­
ters (step 335) to the graphical representation of the 3D 

15 data in the overlap region in the display window. This can 
be achieved by moving the measurement device 12 until 
a substantial match is determined between the opacity­
adjusted video image and the set of 3D data in the region 
of overlay viewable in the window. 

20 [0058] Subsequent 3D data, for example, new wire­
frame representations of the dental arch, is joined (step 
340) to the 3D data. When new 3D data is obtained after 
registration, the video image can be automatically 
changed to full opacity, whereby the 3D data is hidden 

25 from view in the display window so that the live video 
corresponding with a current measurement field of view 
is prominently displayed in the window. 
[0059] FIG. 7 shows a set of intra-oral measurement 
data 64, 66 displayed in a window 50 of the display 16, 

30 in accordance with an embodiment. The measurement 

data includes a video image 64 (dotted line) having a 
reduced opacity relative to a graphical representation of 
3D data 66 displayed in the window 50, which is part of 
a set of a graphical representation of 3D data 62 present-

35 ed in the display 16 outside the window 50. The methods 
described in FIGs. 5 and 6 can be applied to display the 
measurement data as shown in FIG. 7. 
[0060] It should be also understood that many of the 
functional units described in this specification have been 

40 labeled as modules or systems, in order to more partic­
ularly emphasize their implementation independence. 
For example, a module may be implemented as a hard­
ware circuit comprising custom VLSI circuits or gate ar­
rays, off-the-shelf semiconductors such as logic chips, 

45 transistors, or other discrete components. A module may 
also be implemented in programmable hardware devices 
such as field programmable gate arrays, programmable 
array logic, programmable logic devices or the like. 
[0061] Modules may also be implemented in software 

50 for execution by various types of processors. An identi­
fied module of executable code may, for instance, com­
prise one or more physical or logical blocks of computer 
instructions, which may, for instance, be organized as an 
object, procedure, or function. Nevertheless, the execut-

55 ables of an identified module need not be physically lo­
cated together, but may comprise disparate instructions 
stored in different locations which, when joined logically 
together, comprise the module and achieve the stated 
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purpose for the module. 
[0062] Indeed, a module of executable code may be a 
single instruction, or many instructions, and may even 
be distributed over several different code segments, 
among different programs, and across several memory 5 

devices. Similarly, operational data may be identified and 
illustrated herein within modules, and may be embodied 

presenting in a window of the display a current 
video image of the object scene in the measure­
ment field of view, wherein the current video im­
age overlays a respective portion of a graphical 
representation of accumulated data of the set of 
3D data. 

in any suitable form and organized within any suitable 2. The method of claim 1, further comprising: 

configuring the window of the display to present 
the current video image as a substantially 
opaque video image to prevent a display of the 
graphical representation in a region of overlay 
identified by the window; 

type of data structure. The operational data may be col-
lected as a single data set, or may be distributed over 10 

different locations including over different storage devic-
es, and may exist, at least partially, merely as electronic 
signals on a system or network. The modules may be 
passive or active, including agents operable to perform 
desired functions. 15 

[0063] A storage device can include a computer read­
able storage medium, which may be, for example, but 
not limited to, an electronic, magnetic, optical, electro­
magnetic, infrared, or semiconductor system, apparatus, 
or device, or any suitable combination of the foregoing. 20 

More specific examples (a non-exhaustive list) of the 

reducing the opacity of the current video image 
in the region of overlay identified by the window 
to display the 3D in the window; and 
simultaneously viewing the current video image 
and the graphical representation in the region 
of overlay identified by the window. 

computer readable storage medium include the follow- 3. The method of claim 2, further comprising: 
ing: an electrical connection having one or more wires, 
a portable computer diskette, a hard disk, a random ac-
cess memory (RAM), a read-only memory (ROM), an 25 

erasable programmable read-only memory (EPROM or 
Flash memory), an optical fiber, a portable compact disc 
read-only memory (CD-ROM), an optical storage device, 
a magnetic storage device, or any suitable combination 
of the foregoing. 30 

[0064] While the invention has been shown and de­
scribed with reference to specific embodiments, it should 
be understood by those skilled in the art that various 
changes in form and detail may be made therein without 
departing from the scope of the invention which is as 35 

claimed in the appended claims. 

Claims 
40 

1. A method for displaying intra-oral measurement da­
ta, comprising: 

directing a measurementfield of view of an intra-
oral scanning device at a first region of an object 45 

scene to acquire image data related to the first 
region; 
moving the intra-oral scanning device from the 
first region along a path proximal to one or more 
surfaces of the object scene to a second region 
of the object scene; 
acquiring, by the intra-oral scanning device, im­
age data corresponding to the object scene 
along the path; 

50 

presenting in a display a set of three-dimension- 55 

al (3D) data generated from the image data ac­
quired for the first region of the object scene to 
the second region of the object scene; and 

8 

temporarily interrupting an acquisition of image 
data; 
moving the intra-oral scanning device to a third 
region proximal to the first region; 
moving the intra-oral measurement device until 
a substantial match is determined between the 
opacity-adjusted video image and the opacity­
adjusted portion of the set of 3D data in the re­
g ion of overlay viewable in the window; 
resuming the acquisition of image data; and 
joining a new set of 3D data generated from the 
resumed acquisition of image data to the graph­
ical representation. 

4. The method of claim 1, further comprising: 

generating at least one wireframe representa­
tion, 3D surface map, or point cloud from the set 
of 3D data; and 
presenting the at least one wireframe represen­
tation, 3D surface map, or point cloud as the 
graphical representation. 

5. The method of claim 1, wherein the object scene 
includes a dental arch, and wherein the method fur­
ther comprises: 

positioning the intra-oral scanning device at a 
first scan starting point proximal to a first region 
of the dental arch; 
directing the measurement field of view of the 
intra-oral scanning device at the first region of 
the dental arch; and 
moving the intra-oral scanning device from the 
first scan starting point along a path proximal to 



Page 180 of 392

15 EP 2 428 764 A1 16 

a surface of the dental arch to a first scan end 
point proximal to a second region of the dental 
arch to acquire image data from the first scan 
starting point to the first scan end point; 
displaying a set of 3D data generated from the 
image data acquired from the first scan starting 
point to the first scan end point at a display; and 
overlaying a video image of the dental arch on 
a respective portion of a graphical representa­
tion of accumulated data of the set of 3D data 
generated from the image data acquired from 
the first scan starting point to the first scan end 
point. 

6. The method of claim 5 further comprising displaying 
the 3D data generated from the image data acquired 
from the first scan starting point to the first scan end 
point in the window of the display by adjusting an 
opacity level of the video image of the dental arch. 

7. The method of claim 5, further comprising: 

moving the intra-oral measurement device to a 
second starting point proximal to the first region 
of the dental arch until a substantial match is 
determined in a region of overlap between the 
current video image and the portion of the set 
of 3D data in the window of the display; 
resuming the acquisition of image data; and 
joining a new 3D data set generated from the 
resumed acquisition of image data to the 3D da­
ta of the acquired image data, the new 3D data 
set overlapping a portion of the set of 3D data. 

8. An image overlay system, comprising: 

a 3D processor that generates three-dimension­
al (3D) data from image data acquired in an intra­
oral scan procedure; 

5 

11. The image overlay system of claim 8, wherein the 
image overlay system is arranged in an orthodontic 
analysis system, the orthodontic analysis system fur­
ther comprising: 

a scanning device that acquires the image data 
related to an object scene of an intra-oral cavity 
in the intra-oral scan procedure; and 
a display device that includes the display win-

10 dow for displaying the current video image on a 
respective portion of the graphical representa­
tion of the accumulated data of the 3D data. 

12. A computer program product for displaying intra-oral 
15 measurement data, the computer 

program product comprising: 

a computer readable storage medium having 
computer readable program code embodied 

20 therewith, the computer readable program code 
comprising; 
computer readable program code configured to 
direct a measurement field of view of an 
intra-oral scanning device at a first region of an 

25 object scene to acquire image data related to 
the first region; 
computer readable program code configured to 
acquire image data corresponding to the object 
scene along a path between the first region and 

30 a second region of the object scene; 

computer readable program code configured to 
present a graphical representation of a set of 
three-dimensional (3D) data generated from the 
image data acquired for the first region of the 

35 object scene to the second region of the object 
scene;and 
computer readable program code configured to 
present a current video image of the 

a video interface that outputs a current video 40 

object scene in the measurement field of view, 
wherein the current video image overlays a re­
spective portion of the graphical representation image in response to receiving the image data; 

and 
an overlay engine that generates a graphical 
representation of accumulated data of the 3D 
data and that overlays a respective portion of 45 

the graphical representation in a display win­
dow. 

9. The image overlay system of claim 8 further com­
prising an opacity adjuster that adjusts an opacity 50 

level of the current video image such that a portion 
of the set of 3D data is viewed in the display window 
in relation to the current video image. 

10. The image overlay system of claim 8, wherein the 55 

overlay engine includes a processor that generates 
at least one of a 3D surface map, a wireframe rep­
resentation, and a point cloud from the set of 3D data. 

9 

of accumulated data of the set of 3D data. 
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1. Verfahren zur Erstellung einer virtuellen dentalen Aufnahme (30, 41) aus einem 3D-Volumen (1) mit 
volumetrischen Bilddaten, dadurch gekennzeichnet, dass aus dem 3D-Volumen (1) ein Teilvolumen 
(8, 12, 15, 18) festgelegt wird und dass fur dieses Teilvolumen (8, 12, 15, 18) eine virtuelle 
Projektionsaufnahme (30, 41) aus einer bestimmten Durchstrahlrichtung (11) durch computergestOtzte 
Verrechnung der volumetrischen Bilddaten in dieser Durchstrahlrichtung (11) erzeugt wird. 

2. Verfahren nach Anspruch 1, dadurch gekennzeichnet, dass das 3D-Volumen (1) mit volumetrischen 
Bilddaten eine dreidimensionale Rontgenaufnahme (1) mit Rontgenabsorptionswerten ist. 

3. Verfahren nach Anspruch 1 oder 2, dadurch gekennzeichnet, dass die Verrechnung der 
volumetrischen Bilddaten durch Summation der hintereinander angeordneten Elemente der 
volumetrischen Bilddaten entlang der Durchstrahlrichtung (11) erfolgt. 

4. Verfahren nach einem der AnsprOche 1 bis 3, dadurch gekennzeichnet, dass vor der Verrechnung der 
volumetrischen Bilddaten eine bestimmte Funktion auf 
Durchstrahlrichtung angewendet wird, wobei diese Funktion so 
Auswertung wesentl ichen Bereiche hervorgehoben werden 
unwesentlichen Bereiche weniger gewichtet werden. 

die volumetrischen Bilddaten in 
gestaltet ist, dass bestimmte fur die 
und andere fur die Auswertung 

5. Verfahren nach einem der AnsprOche 1 bis 4, dadurch gekennzeichnet, dass die Festlegung des 
Teilvolumens (8, 12, 15, 18) manuell oder computergestOtzt automatisch erfolgt. 

6. Verfahren nach einem der AnsprOche 1 bis 5, dadurch gekennzeichnet, dass das Teilvolumen 
automatisch anhand eines segmentierten Teilobjekts (2, 3) festgelegt wird, wobei die AuBenkontur des 
Teilvolumens entsprechend einer AuBenkontur des segmentierten Teilobjekts festgelegt wird. 

7. Verfahren nach einem der AnsprOche 1 bis 5, dadurch gekennzeichnet, dass das Teilvolumen manuell 
in seiner AuBenkontur so festgelegt wird, dass es der AuBenkontur eines charakteristischen Teilobjekts 
entspricht. 

8. Verfahren nach einem der AnsprOche 1 bis 7, dadurch gekennzeichnet, dass aus dem 3D-Volumen (1) 
zunachst die Zahne (2, 3) und/oder der Kieferbogen (6, 7) identifiziert werden, wobei die Lage und die 
Orientierung der Zahne (2, 3) und/oder des Kieferbogens (6, 7) im 3D-Volumen (1) bestimmt wird, um 
das Teilvolumen (8, 12, 15, 18) und die Durchstrahlrichtung (11) zur Erzeugung der virtuellen 
Projektionsaufnahme (30, 41) festzulegen. 

9. Verfahren nach einem der AnsprOche 1 bis 8, dadurch gekennzeichnet, dass das Teilvolumen (8, 12, 
15, 18) mit einer beliebig festgelegten Grundflache (9, 13, 16, 19) und einer bestimmten Dicke (10, 13, 
17, 19) in Durchstrahlrichtung (11) festgelegt wird. 

10. Verfahren nach einem der AnsprOche 1 bis 9, dadurch gekennzeichnet, dass die virtuelle 
Projektionsaufnahme (30, 41) in einer Benutzersoftware fur die Verwaltung von dentalen Rontgenbildern 
als eine Intraoralaufnahme abgelegt wird. 

11. Verfahren nach einem der AnsprOche 1 bis 10, dadurch gekennzeichnet, dass die virtuelle 
Projektionsaufnahme (30, 41) mittels einer Anzeigevorrichtung als eine Intraoralaufnahme dargestellt 
wird. 
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12. Verfahren nach einem der AnsprOche 1 bis 11, dadurch gekennzeichnet, dass mehrere 
Projektionsaufnahmen (30, 41) aus unterschiedlichen Teilvolumina (8, 12, 15, 18) mit unterschiedlichen 
Durchstrahlrichtungen (11) nach einem vorgegebenen Schema erzeugt werden. 

13. Verfahren nach Anspruch 12, dadurch gekennzeichnet, dass jedes Teilvolumen (8, 12, 15, 18) 
Bilddaten mit volumetrischen Bilddaten eines einzelnen Zahns oder einer Zahngruppe des Kieferbogens 
(6, 7) umfasst, um separate Projektionsaufnahmen (30, 41) der einzelnen Zahne (2, 3) oder von 
einzelnen Zahngruppen zu erzeugen. 

14. Verfahren nach Anspruch 12, dadurch gekennzeichnet, dass fur jedes Teilvolumen (8, 12, 15, 18) 
eine Durchstrahlrichtung (11) in palatinaler Richtung zum Gaumen hin beziehungsweise in lingualer 
Richtung zur Zunge hin festgelegt wird, wobei die einzelnen Teilvolumina (8, 12, 15, 18) aneinander 
IOckenlos anschlieBen oder sich teilweise Oberlappen, so dass eine Serie von Projektionsaufnahmen (30, 
41) des gesamten Kieferbogens (6, 7) erzeugt wird. 

15. Verfahren nach Anspruch 12, dadurch gekennzeichnet, dass fur jedes Teilvolumen eine 
Durchstrahlrichtung (11) in okklusaler Richtung entlang einer Zahnachse (78) festgelegt wird, wobei die 
einzelnen Teilvolumina (8, 12, 15, 18) aneinander IOckenlos anschlieBen oder sich teilweise Oberlappen, 
so dass eine Serie von okklusalen Projektionsaufnahmen des gesamten Kieferbogens (6, 7) erzeugt wird. 

16. Verfahren nach einem der AnsprOche 12 bis 15, dadurch gekennzeichnet, dass eine automatische 
Anordnung der aus dem 3D-Volumen (1) erzeugten virtuellen Projektionsaufnahmen (30, 41) als eine 
vollstandige Erfassung der in der Mundhohle angeordneten Zahne (2, 3) erfolgt. 

17. Verfahren nach einem der AnsprOche 1 bis 16, dadurch gekennzeichnet, dass die virtuelle 
Projektionsaufnahme (30, 41) einer herkommlichen mit einer intraoralen Aufnahmevorrichtung 
bestehend aus einem Rontgenstrahler und einem Bildempfanger, wie einem Intraoralsensor, erzeugten 
Intraoralaufnahme entspricht. 

18. Verfahren nach einem der AnsprOche 1 bis 17, dadurch gekennzeichnet, dass das 3D-Volumen (1) 
mittels der digitalen Volumentomographie (DVT), mittels der Computertomographie (CT), mittels eines 
dreidimensionalen Ultraschallverfahrens oder mittels Magnetresonanztomographie (MRT) aufgenommen 
ist. 

19. Verfahren nach einem der AnsprOche 1 bis 18, dadurch gekennzeichnet, dass in die Erzeugung der 
virtuellen Projektionsaufnahme (30, 41) fur das festgelegte Teilvolumen bestimmte physikalische 
Bedingungen einer herkommlichen Intraoralaufnahme, wie Streuung, Strahlereigenschaften, oder eine 
relative Anordnung des Detektors zum Strahler, einflieBen. 

20. Verfahren nach einem der AnsprOche 1 bis 19, dadurch gekennzeichnet, dass bei der Festlegung des 
Teilvolumens (77) bestimmte storende Teilobjekte, wie FOllungen (72) oder Kieferknochen (73), aus 
dem Teilvolumen (77) herausgeschnitten werden oder mit einer geringeren Gewichtung bei der 
Verrechnung der volumetrischen Bilddaten berOcksichtigt werden, um die Untersuchung der vom 
Teilvolumen (77) umfassten Teilobjekte, wie Zahne (3), beispielsweise auf Sekundarkaries (78) hin zu 
verbessern. 

21. Verfahren nach einem der AnsprOche 1 bis 20, dadurch gekennzeichnet, dass bei der Erzeugung der 
virtuellen Projektionsaufnahme (30, 41) fur das festgelegte Teilvolumen (8, 12, 15, 18) bestimmte 
Systemcharakteristika einer herkommlichen Intraoralaufnahme, wie eine Detektoreffizienz, eine 
Detektorkennlinie und/oder eine Detektorempfindlichkeit bei unterschiedlichen Detektoren, simuliert 
werden, wobei die Art des Detektors, wie ein Speicherfoliensystem, Zahnfilme unterschiedlicher 
Empfindlichkeit oder ein digitaler Intraoralsensor, virtuell ausgewahlt werden kann. 

Description 

Background/ Summary 

Background/Summary 
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DWPI Drawing Description 

The drawing shows a schematic sketch of a three dimensional volume with selected partial volumes. 

1 - Three dimensional volume. 

2 - Teeth. 

4 - Upper jaw arc. 

8, 12, 15, 18 - Partial volume. 

11 - Certain beam direction. 

Drawing Description 

Expand Drawing Description 

Description 

Description 

Technisches Gebiet 

Die Erfindung betrifft ein Verfahren zur Erstellung einer Aufnahme aus einem 3D-Volumen mit 
volumetrischen Bilddaten von einem Kieferbogen und von Zahnen. 

Stand der Technik 

Aus dem Stand der Technik sind mehrere Verfahren zur Erstellung einer virtuellen dreidimensionalen 
Rontgenaufnahme bekannt. Bei der so genannten digitalen Volumentomographie (DVT) werden ein 
Strahler und ein Sensor, die durch eine Achse miteinander verbunden sind, in einer definierten Ebene 
um den Kopf des Patienten bewegt. Aus verschiedenen Positionen in dieser Umlaufbahn werden 
Projektionsaufnahmen erzeugt und im nachsten Schritt aus diesen Projektionsaufnahmen anschlieBend 
ein dreidimensionales Volumen berechnet. Das 3D-Volumen kann dann in einer Benutzersoftware auf 
einem Bildschirm dargestellt werden. Bei einer so genannten Computertomografie (CT) beruht die 
Bildgebung auf einer kontinuierlichen Aufnahme der Projektion aus unterschiedlichen Richtungen. In der 
Regel setzen sich die berechneten 3D-Rekonstruktionen aus Einzelschnitten nach dem 
Schnittbildverfahren zusammen, die quer durch das Objekt verlaufen. Auf diese Weise kann fur jedes 
Volumenelement des Objekts, so genannte Voxel, der Rontgenabsorptionswert ermittelt werden. 

In der ist ein Verfahren und eine Anordnung zur Identifikation von Objekten, insbesondere von Zahnen, 
offenbart, basierend auf einer digitalisierten Rontgenaufnahme, bei unter Verwendung von 
Bildverarbeitungsalgorithmen durch Segmentierung und/oder Kantendetektion im Objekt enthaltene 
Bereiche eingegrenzt und mit Parametern des Rontgengerats sowie ggf. der Patienten zu spezifischen 
Parametern rechnerisch verkn0pft werden. Dar0ber hinaus ist ein Verfahren offenbart, bei dem die 
Bestimmung der Objekte manuell oder automatisch erfolgt, wobei in einem Schritt das Objekt 
ausgewahlt wird, fur das weitere Informationen gespeichert, abgerufen oder geloscht werden sollen, und 
in einem weiteren Schritt eine Referenz in Relation zum Objekt abgelegt wird, um anhand dieser 
Referenz die Informationen zu bestimmen, die dargestellt werden. 

Auf die Bilddaten der digitalisierten Rontgenaufnahme werden computergestOtzt die Verfahren der 
Kantenfindung und der Segmentierung angewendet und die ermittelten Kanten und Segmente mittels 
der so genannten Cluster-Bildung gruppiert. 

Das Patent offenbart ein Verfahren zur Darstellung von intraoralen Rontgenaufnahmen. Die intraoralen 
Rontgenaufnahmen werden erfasst, digitalisiert und zusammen mit einem Symbol eines Teils der 
Anatomie, von der die Rontgenaufnahme aufgenommen wird, angezeigt. Die Aufnahmen der 
anatomischen Bereiche werden mit dem jeweiligen Symbol nach ihrer normalen anatomischen 
Anordnung auf einem Bildschirm angezeigt. Das Symbol wird durch den Benutzer verwendet, um die 
jeweilige Rontgenaufnahme eines Bereiches der Anatomie auszuwahlen. Als Symbol kann auch ein 
verkleinertes Bild des Gebisses, einer Zahnreihe oder der einzelnen Zahne verwendet werden. 
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In der ist eine Vorrichtung fur verbesserte intraorale Rontgenaufnahmen offenbart. Die Vorrichtung 
beinhaltet einen Aufbissblock, eine Fuhrungsstange, einen Zielring und einen zusatzlichen Ring. Der 
Aufbissblock enthalt einen Filmhalter, der senkrecht zu der Oberseite des Aufbissblocks angeordnet ist. 
Die Fuhrungsstange ist dabei mit dem Aufbissblock verbunden. Mittels der Vorrichtung wird ein 
vorgegebener Abstand zwischen dem Film im Filmhalter und dem auBeren Ring gewahrleistet. 

Ein Nachteil der genannten Vorrichtungen und Verfahren aus dem Stand der Technik ist, dass zur 
Erstellung der intraoralen Aufnahme eine aufwandige Vorrichtung im Mund des Patienten positioniert und 
fixiert werden muss, wobei diese Vorrichtung zur Fixierung meist einen Aufbissblock aufweist, und als 
Aufnahmemittel ein Rontgenfilm oder ein digitaler Rontgensensor an dieser Vorrichtung im Mundraum 
des Patienten angeordnet ist. Die Positionierung dieser Vorrichtung wird dadurch erschwert, dass der 
Patient beim AufbeiBen die relative Position der Vorrichtung zum Oberkiefer verandert und dass der 
Abstand des Aufnahmeelements von den Zahnen unbekannt ist. 

Bei einer Serie von mehreren intraoralen Aufnahmen kann es vorkommen, dass durch die ungenaue 
Positionierung Lucken zwischen den einzelnen Aufnahmen entstehen und dadurch der Mundraum des 
Patienten nicht vollstandig aufgenommen wird. 

Daruber hinaus ist das Aufnahmevolumen der intraoralen Aufnahmen bezogen auf die Zahne in der 
Aufnahmerichtung nicht bekannt. 

In der ist ein Verfahren zur Erstellung einer Schichtaufnahme offenbart, wobei aus einem digitalen 3D­
Volumen, das Rontgenstrahlenabsorptionswerte aufweist, insbesondere eine dentale Rontgen­
Panoramaschichtaufnahme erzeugt wird, wobei das 3D-Volumen als aufzunehmendes Objekt mit einer 
virtuellen Rontgenquelle virtuell durchstrahlt und das virtuelle entstehende Bild mit einem virtuellen 
Detektor aufgenommen wird. Die virtuelle Rontgenquelle und der virtuelle Detektor werden unter 
Ausbildung einer scharfen Schicht mit einem Verwischungsanteil an dem aufzunehmenden Objekt virtuell 
vorbeibewegt. Die Breite des virtuellen Detektors, die Auffacherung des virtuellen Strahlenfachers und 
die simulierte Umlaufgeschwindigkeit der virtuellen Rontgenquelle und des virtuellen Detektors ist 
veranderbar, um die Dicke sowie die Position der aufgenommen scharfen Schicht zu beeinflussen. In 
einer Ausfuhrungsform wird aus dem 3D-Volumen ein festgelegter Teilbereich ausgewahlt, dessen 
Ausdehnung der scharfen Schicht entspricht, wobei bei einer virtuellen Durchstrahlung des Teilbereichs 
senkrecht zum Verlauf des Teilbereichs eine Panoramaaufnahme erzeugt wird. 

Ein Nachteil dieses Verfahrens besteht darin, dass die virtuell erzeugte Panoramaaufnahme im 
Gegensatz zu intraoralen Projektionsaufnahmen ein verzerrtes Bild des gesamten Kieferbogens darstellt 
und dadurch die Diagnose bestimmter Befunde erschwert wird. 

Die Aufgabe dieser Erfindung besteht daher darin, eine zweidimensionale Projektionsaufnahme bei einem 
definierten Aufnahmevolumen zu erzeugen. 

Darstellung der Erfindung 

Ein Gegenstand der vorliegenden Erfindung ist ein Verfahren zur Erstellung einer virtuellen dentalen 
Aufnahme aus einem 3D-Volumen mit volumetrischen Bilddaten. Aus dem 3D-Volumen wird zunachst 
ein Teilvolumen festgelegt. Fur dieses Teilvolumen wird eine virtuelle Projektionsaufnahme aus einer 
bestimmten Durchstrahlrichtung durch computergestOtzte Verrechnung der volumetrischen Bilddaten in 
dieser Durchstrahlrichtung erzeugt. 

Das 3D-Volumen kann eine dreidimensionale Rontgenaufnahme sein, die mittels eines beliebigen 
dreidimensionalen Rontgenaufnahmeverfahrens, wie DVT oder CT, erzeugt worden ist und wobei die 
volumetrischen Bilddaten aus Voxeln mit Rontgenabsorptionswerten bestehen konnen. Das 3D-Volumen 
kann auch mittels anderer bildgebender Verfahren, wie MRT, aufgenommen sein. Das 3D-Volumen kann 
vom gesamten Kieferbogen mit Zahnen oder von einem Teil davon vorliegen. Die volumetrischen 
Bilddaten des 3D-Volumens konnen aus Voxeln, Vektorelementen oder aus einer Kombination von 
Voxeln und Vektorelementen aufgebaut sein. Die volumetrischen Bilddaten konnen auch aus 
Punktwolken bestehen, die Vektorelemente enthalten. Aus diesem 3D-Volumen wird ein bestimmtes 
Teilvolumen mit einer beliebigen Grundflache und einer bestimmten Tiefe in der Durchstrahlrichtung 
ausgewahlt. In einem weiteren Schritt wird fur dieses ausgewahlte Teilvolumen eine virtuelle 
Projektionsaufnahme durch Verrechnung der volumetrischen Bilddaten, wie Voxel oder Vektorelemente, 
in Durchstrahlrichtung erzeugt. Dadurch entsteht eine virtuelle Projektionsaufnahme des ausgewahlten 
Teilvolumens, die einer intraoralen Rontgenaufnahme eines bestimmten Bereichs des Kieferbogens 
entspricht. Die Verrechnung der Volumetrischen Bilddaten in Durchstrahlrichtung kann beispielsweise 
durch Summation der einzelnen hintereinander angeordneten volumetrischen Bilddaten, wie Voxel oder 
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Vektorelemente, in Durchstrahlrichtung erfolgen. Die Verrechnung der volumetrischen Bilddaten kann 
auch durch Integration nach der Anwendung einer bestimmten Funktion auf die in Durchstrahlrichtung 
angeordneten Voxel erfolgen. 

Vor der Verrechnung der volumetrischen Bilddaten kann eine bestimmte Funktion auf die volumetrischen 
Bilddaten angewendet werden, um die volumetrischen Bilddaten in Durchstrahlrichtung so zu gewichten, 
dass bestimmte fur die Auswertung wesentliche Bereiche, wie beispielsweise mit Karies befallene 
Bereiche, hervorgehoben werden und andere fur die Auswertung unwesentliche Bereiche, wie 
beispielsweise eine FOllung, weniger gewichtet werden. Eine solche Funktion kann beispielsweise auf die 
Grauwerte der einzelnen Elemente der volumetrischen Bilddaten angewendet werden. 

Das 3D-Volumen kann aus Voxeln bestehen, die Volumenelemente des aufgenommenen Objekts 
reprasentieren. Als 3D-Volumen kann dabei jede beliebige dreidimensionale dentale Aufnahme 
verwendet werden, wie eine dreidimensionale Rontgenaufnahme, namlich eine DVT-Aufnahme oder eine 
CT-Aufnahme mit Voxeln, die Rontgenabsorptionswerte in Form von Grauwerten enthalten, oder eine 
MRT-Aufnahme mit Voxeln, die Volumenelemente des aufgenommenen Gewebes reprasentieren. Das 
3D-Volumen kann auch eine dreidimensionale Ultraschallaufnahme sein. 

Bei der Erzeugung der Projektionsaufnahme konnen die volumetrischen Bilddaten durch Summation in 
der Durchstrahlrichtung erfolgen, wobei die virtuelle Durchstrahlrichtung Ober die gesamte Grundflache 
parallel ist oder in Form eines konischen Fachers als Verlangerung von virtuellen Rontgenstrahlen einer 
virtuellen Rontgenquelle gebildet ist. Die Grundflache kann dabei beliebig gestaltet sein, beispielsweise 
in Form eines Kreises, eines Rechtecks oder eines festgelegten Umrisses des aufzunehmenden Objekts. 

Das Teilvolumen kann auch eine andere beliebige geometrische Grundform, wie einen Tetraeder, oder 
die Form eines segmentierten Teilvolumens haben. 

Eine optimale Projektionsaufnahme wird mit einer Grundflache in Form eines Rechtecks in einer 
parallelen Durchstrahlrichtung erzeugt, so dass das ausgewahlte Teilvolumen die Form eines Quaders 
hat. 

Die Projektionsaufnahme sollte in ihren Abmessungen der Gr6Be einer herkommlichen 
Intraoralaufnahme mit Zahnfilmen entsprechen, namlich mit einer Breite zwischen 15 mm und 30 mm 
und einer Hohe zwischen 25 mm und 40 mm. 

Ein Vorteil ist, dass zur Erzeugung der Projektionsaufnahmen der Patient nicht nochmals bestrahlt 
werden muss. Die Projektionsaufnahmen, wie intraorale Rontgenaufnahmen bestimmter Bereiche, 
konnen aus den bereits vorhandenen dreidimensionalen Bilddaten des 3D-Volumens erzeugt werden. 

Ein weiterer Vorteil ist, dass das Teilvolumen computergestOtzt durch den Benutzer genau festgelegt 
werden kann und beispielsweise intraorale Rontgenaufnahmen einzelner Zahne erzeugt werden konnen. 

Ein weiterer Vorteil liegt darin, dass das Teilvolumen so gewahlt werden kann, dass ein Gebiet des 3D­
Volumens von Interesse, wie eine FOllung, virtuell ausgeschnitten wird, um eine Projektionsaufnahme 
ohne den ausgeschnittenen Bereich zu berechnen. Dadurch kann beispielsweise eine Sekundarkaries, die 
unter der FOllung liegt, diagnostiziert werden. Dieses Herausschneiden spezieller Strukturen lasst sich 
bei FOllungen, Dentinschichten, Zahnschmelzstrukturen etc. durchfuhren, die nach einer entsprechenden 
Segmentierung virtuell ausgeschnitten werden konnen. 

Vorteilhafterweise kann das 3D-Volumen mit volumetrischen Bilddaten eine dreidimensionale 
Rontgenaufnahme mit Rontgenabsorptionswerten sein. 

Dadurch entspricht die virtuelle Projektionsaufnahme einer zweidimensionalen Rontgenaufnahme in einer 
bestimmten Durchstrahlrichtung. 

Vorteilhafterweise kann die Verrechnung der volumetrischen Bilddaten durch Summation der 
hintereinander angeordneten volumetrischen Bilddaten, wie Voxel oder Vektorelemente, entlang der 
Du rchstra h I richtu ng erfolgen. 

Dadurch kann beispielsweise jedes Pixel der Projektionsaufnahme durch Summation der Voxel in 
Durchstrahlrichtung bezOglich der Grauwerte berechnet werden. 

Vorteilhafterweise kann die Verrechnung der volumetrischen Bilddaten durch Integration nach der 
Anwendung einer bestimmten Funktion auf die in Durchstrahlrichtung angeordneten Elemente der 
volumetrischen Bilddaten erfolgen. 
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Dies eine weitere Alternative zur Verrechnung der volumetrischen Bilddaten und erlaubt eine 
unterschiedliche Gewichtung der Elemente nach einer bestimmten Funktion. Diese Funktion kann so 
gestaltet sein, dass bestimmte Bereiche ausgeblendet beziehungsweise abgeschwacht werden und fur 
die Diagnose wesentlichen Bereiche starker gewichtet werden. 

Vorteilhafterweise kann die Festlegung des Teilvolumens manuell oder computergestOtzt automatisch 
erfolgen. 

Das Teilvolumen kann manuell durch einen Benutzer unter Verwendung von Eingabemitteln bestimmt 
werden. Die Festlegung des Teilvolumens kann auch computergestOtzt automatisch mittels eines 
Computers und einer Software zur Verarbeitung von Bilddaten unter Verwendung herkommlicher 
Bi Id bea rbeitu ngsverfa h ren, wie Identifizieru ng bezieh u ngsweise Seg mentieru ng bes ti m mter Tei lobjekte, 
wie Zahne oder Kieferknochen, erfolgen. 

Vorteilhafterweise kann das Teilvolumen automatisch anhand eines segmentierten Teilobjekts festgelegt 
werden, wobei die AuBenkontur des Teilvolumens entsprechend einer AuBenkontur des segmentierten 
Teilobjekts festgelegt wird. 

Zur Segmentierung kann ein herkommliches Verfahren zur Mustererkennung verwendet werden. 
Dadurch umfasst ein Volumen nur das Teilobjekt, das diagnostiziert werden soil, so dass das 
benachbarte Gewebe, wie das Zahnfleisch und der Kieferknochen, unberOcksichtigt bleibt und dadurch 
die Diagnose erleichtert wird. 

Vorteilhafterweise kann das Teilvolumen in seiner AuBenkontur manuell so festgelegt werden, dass es 
der AuBenkontur eines charakteristischen Teilobjekts entspricht. 

Dadurch kann der Benutzer unter Verwendung von Eingabemitteln die AuBenkontur des Teilvolumens 
manuell entsprechend der AuBenform des zu diagnostizierenden Teilobjekts, wie eines Zahns oder einer 
Zahngruppe, festlegen. 

Vorteilhafterweise konnen aus dem 3D-Volumen zunachst die Zahne und/oder der Kieferbogen 
identifiziert werden. AnschlieBend wird die Lage und die Orientierung der Zahne und/oder des 
Kieferbogens im 3D-Volumen bestimmt, um das Teilvolumen und die Durchstrahlrichtung zur Erzeugung 
der virtuellen Projektionsaufnahme festzulegen. 

Die Identifizierung der Zahne und des Kieferbogens aus dem 3D-Volumen kann entweder automatisch 
computergestOtzt oder manuell durch einen Benutzer unter Verwendung von Eingabemitteln, wie einer 
Maus und Tastatur, und unter Verwendung eines Anzeigemittels, wie eines Monitors, erfolgen. Bei der 
automatischen Identifizierung beziehungsweise Segmentierung werden Obliche Verfahren zur 
Mustererkennung verwendet, bei denen Objekte segmentiert werden, und nach Zusammenhangen 
zwischen den Objekten gesucht wird. Die Mustererkennung kann die folgenden Schritte umfassen, 
namlich die Vorverarbeitung, die Merkmalsgewinnung, die Merkmalsreduktion, und die Klassifizierung 
der Merkmale. Bei der Vorverarbeitung werden unerwOnschte oder irrelevante Bestandteile der Bilddaten 
entfernt. Bei der Merkmalsgewinnung werden bestimmte Merkmale aus den Bilddaten durch Vergleich 
mit bekannten Mustern einer Datenbank, wie einer Datenbank von charakteristischen Zahnen, 
gewonnen. Der automatische Vergleich erfolgt unter Anwendung von Transformationsfunktionen und 
Skalierung, wobei durch Berechnung einer Varianz zwischen einem Muster aus den Bilddaten und einem 
erwarteten Muster aus der Datenbank ein Vergleichsfaktor berechnet wird. Bei der Merkmalsreduktion 
wird geprOft, welche Merkmale fur die Klassentrennung relevant sind und welche weggelassen werden 
konnen. Insbesondere die gewonnenen Muster von Zahnen und des Kieferbogens sind fur dieses 
Verfahren relevant, wobei die Obrigen gewonnenen Merkmale unbeachtet bleiben konnen. Im letzten 
Schritt der Klassifizierung werden die wesentlichen erkannten Merkmale, wie Zahne und 
charakteristische Formgestaltungen des Kieferbogens, in zusammengehorige Klassen, wie 
Schneidezahne, Backenzahne, Zahnwurzeln und Kieferknochen, unterteilt. 

Bei der Merkmalsgewinnung kommen bekannte Verfahren, wie die Rasteranalyse, Cluster-Analyse und 
Pattern-Matching zur Anwendung. 

Vorteilhafterweise kann das Teilvolumen in Form eines Prismas mit einer beliebigen Grundflache und 
einer bestimmten Dicke in Durchstrahlrichtung festgelegt werden. 

Das Teilvolumen kann computergestOtzt automatisch anhand bestimmter erkannter Objekte, wie Zahne 
oder Zahnegruppen, festgelegt werden oder manuell durch den Benutzer eingegeben werden. Zunachst 
wird eine Grundflache definiert und anschlieBend die Dicke in Durchstrahlrichtung bestimmt. Dadurch 
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wird ein geometrisches Prisma gebildet, wobei die Durchstrahlrichtung senkrecht auf der Grundflache 
angeordnet sein kann. 

Dadurch kann das Teilvolumen so festgelegt werden, dass bestimmte Objekte, wie Zahne oder 
Zahnegruppen bzw. bestimmte Teile des Kieferknochens, im Teilvolumen angeordnet sind. Durch das 
Festlegen der Dicke kann das Teilvolumen nur auf das aufzunehmende Objekt begrenzt werden, so dass 
andere Objekte, wie eine Wange eines Patienten, die vor oder hinter dem aufzunehmenden Objekt in 
Durchstrahlrichtung angeordnet sind, nicht im Teilvolumen enthalten sind und damit nicht als storende 
Artefakte in der berechneten Projektionsaufnahme auftauchen. 

Vorteilhafterweise kann die virtuelle Projektionsaufnahme in einer Benutzersoftware fur die Verwaltung 
von dentalen Rontgenbildern als eine Intraoralaufnahme abgelegt werden. 

Eine virtuelle Projektionsaufnahme in einer Durchstrahlrichtung, die senkrecht zum Verlauf des 
Kieferbogens lingual bzw. palatinal ausgerichtet ist und dessen Teilvolumen bestimmte Zahne umfasst, 
entspricht einer Intraoralaufnahme und kann als solche in einer vorhandenen Benutzersoftware abgelegt 
werden. 

Dadurch kann die berechnete Projektionsaufnahme, wie eine herkommliche Intraoralaufnahme, zur 
Diagnose verwendet werden. 

Vorteilhafterweise kann die virtuelle Projektionsaufnahme mittels einer Anzeigevorrichtung als eine 
virtuelle Intraoralaufnahme dargestellt werden. 

Dadurch kann die virtuelle Projektionsaufnahme mittels einer Anzeigevorrichtung, wie eines 
Computerbildschirms, in einer vorhandenen Benutzersoftware, wie eine herkommliche 
Intraoralaufnahme, dargestellt werden. 

Vorteilhafterweise konnen mehrere Projektionsaufnahmen aus unterschiedlichen Teilvolumina mit 
unterschiedlichen Durchstrahlrichtungen nach einem vorgegebenen Schema erzeugt werden. 

Diese Teilvolumina konnen beliebig gestaltet sein. Sie konnen unterschiedliche Dicken mit einer 
ausgewahlten Grundflache aufweisen oder in ihrer AuBenkontur entsprechend einem segmentierten 
Teilobjekt, wie einem Zahn oder einer Zahngruppe, festgelegt sein. Die erzeugten Projektionsaufnahmen 
konnen auch in einer bestimmten Anordnung zueinander mittels der Anzeigevorrichtung dargestellt 
werden. 

Dadurch kann eine Serie von mehreren virtuellen Intraoralaufnahmen vom ganzen Mundraum des 
Patienten erzeugt werden. 

Die Serie der virtuellen Intraoralaufnahmen kann nach einem herkommlichen Schema erzeugt werden, 
wie sie im Patent in Fig. 5A bis Fig. 5S gezeigt ist und in den dazugehorigen Teilen der Beschreibung 
offenbart ist. 

Die einzelnen virtuellen Intraoralaufnahmen der Serie konnen einzelne oder mehrere Zahne umfassen. 
Eine virtuelle Intraoralaufnahme von mehreren Zahnen ermoglicht die Diagnose auch von Bereichen 
zwischen den Zahnen. 

Dadurch konnen Intraoralaufnahmen der einzelnen Zahne oder von Zahngruppen erzeugt werden, um 
eine verbesserte Diagnose zu ermoglichen. Dadurch wird eine Serie von Intraoralaufnahmen des ganzen 
Mundraums des Patienten (vollstandiger Zahnstatus) erzeugt. Im Gegensatz zu den herkommlichen 
Intraoralaufnahmen, die mittels eines Films oder eines Intraoralsensors durchgefOhrt werden, ist eine 
exakte Anordnung der virtuellen Teilvolumina moglich, so dass bei einer Serie von Aufnahmen die 
Teilvolumina I0ckenlos zueinander angeordnet werden konnen und damit die Diagnosemoglichkeiten 
verbessert werden. 

Vorteilhafterweise kann jedes Teilvolumen Bilddaten mit volumetrischen Bilddaten eines einzelnen Zahns 
oder einer Zahngruppe des Kieferbogens umfassen, um separate Projektionsaufnahmen der einzelnen 
Zahne oder von einzelnen Zahngruppen zu erzeugen. 

Dadurch kann eine Serie von Projektionsaufnahmen der einzelnen Zahne beider Kieferbogen erzeugt 
werden. 

Das Teilvolumen kann auch nur Teilbereiche von Zahnen, wie einem halben Zahn umfassen. Das 
Teilvolumen kann auch einen Zahn und zwei Zahnl0cken umfassen. 
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Vorteilhafterweise kann fur jedes Teilvolumen eine Durchstrahlrichtung in palatinaler Richtung zum 
Gaumen hin beziehungsweise in lingualer Richtung zur Zunge hin festgelegt werden, wobei die einzelnen 
Teilvolumina aneinander IOckenlos anschlieBen oder sich teilweise Oberlappen, so dass eine Serie von 
Projektionsaufnahmen des gesamten Kieferbogens erzeugt wird. 

Dadurch entspricht die Durchstrahlrichtung der erzeugten Projektionsaufnahmen der Oblichen 
Orientierung von intraoralen Aufnahmen, so dass die erzeugte Serie, wie eine Serie von herkommlichen 
intraoralen Aufnahmen, zur Diagnose verwendet werden kann. 

Vorteilhafterweise kann fur jedes Teilvolumen eine Durchstrahlrichtung in okklusaler Richtung entlang 
einer Zahnachse festgelegt werden, wobei die einzelnen Teilvolumina aneinander IOckenlos anschlieBen 
oder sich teilweise Oberlappen, so dass eine Serie von okklusalen Projektionsaufnahmen des gesamten 
Kieferbogens erzeugt wird. 

Dadurch wird die Diagnose aus okklusaler Richtung der Zahne des gesamten Kieferbogens ermoglicht. 

Vorteilhafterweise kann eine automatische Anordnung der aus dem 3D-Volumen erzeugten virtuellen 
Projektionsaufnahmen als eine vollstandige Erfassung der in der Mundhohle angeordneten Zahne 
erfolgen. 

Dadurch kann eine Serie von Intraoralaufnahmen (vollstandiger Zahnstatus; full mouth series) zur 
vollstandigen Erfassung der Mundhohle des Patienten erzeugt werden. 

Vorteilhafterweise kann die virtuelle Projektionsaufnahme einer mit einer intraoralen 
Aufnahmevorrichtung bestehend aus einem Rontgenstrahler und einem Bildempfanger, wie einem 
Intraoralsensor, erzeugten Intraora la ufna hme entsprechen. 

Bei einer Durchstrahlrichtung senkrecht zur Ausrichtung des Kieferbogens entspricht die 
Projektionsaufnahme einer herkommlichen Intraoralaufnahme eines Abschnitts des Kieferbogens. Die 
virtuelle Projektionsaufnahme kann auch mit der Durchstrahlrichtung entlang des Kieferbogens fur 
einzelne Zahne erzeugt werden. Solche Projektionsaufnahmen konnen fur die Diagnose bestimmter 
Befunde im Zwischenraum der Zahne an den approximalen Flachen vorteilhaft sein. 

Vorteilhafterweise kann das 3D-Volumen mittels der digitalen Volumentomographie (DVT), mittels der 
Computertomographie (CT), mittels eines dreidimensionalen Ultraschallverfahrens oder mittels 
Magnetresonanztomographie (MRT) aufgenommen sein. 

Dadurch wird ein 3D-Volumen mit einer hohen Auflosung bei hoher Aufnahmequalitat erzeugt. 

Vorteilhafterweise konnen in die Erzeugung der virtuellen Projektionsaufnahme fur das festgelegte 
Teilvolumen bestimmte physikalische Bedingungen einer herkommlichen Intraoralaufnahme, wie 
Streuung, Strahlereigenschaften, Rontgenspektrum oder die relative Anordnung des Detektors zum 
Strahler, einflieBen. 

Diese Faktoren konnen beispielsweise, computergestOtzt simuliert werden oder aus einer Datenbank mit 
Faktoren fur unterschiedliche Anordnungen unter BerOcksichtigung unterschiedlicher physikalischer 
Bedingungen abgerufen werden. 

Dadurch wird eine herkommliche Intraoralaufnahme bezOglich der physikalischen Bedingungen 
nachgebildet, um eine Diagnose auf herkommliche Art und Weise zu ermoglichen. 

Vorteilhafterweise konnen bei der Festlegung des Teilvolumens bestimmte storende Teilobjekte, wie 
beispielsweise FOllungen oder Kieferknochen, aus dem Teilvolumen herausgeschnitten werden oder mit 
einer geringeren Gewichtung bei der Verrechnung der volumetrischen Bilddaten berOcksichtigt werden, 
um die Untersuchung der vom Teilvolumen umfassten Teilobjekte, wie Zahnen, beispielsweise auf 
Sekundarkaries hin zu verbessern. 

Dadurch kann insbesondere Sekundarkaries, der meist zwischen der FOllung und der Zahnsubstanz 
angeordnet ist, besser diagnostiziert werden. 

Vorteilhafterweise konnen bei der Erzeugung der virtuellen Projektionsaufnahme fur das festgelegte 
Teilvolumen bestimmte Systemcharakteristika einer herkommlichen Intraoralaufnahme, wie eine 
Detektoreffizienz, eine Detektorkennlinie beziehungsweise mehrere Detektorkennlinien und/oder eine 
Detektorempfindlichkeit bei unterschiedlichen Detektoren, simuliert werden, wobei die Art des Detektors, 
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wie ein Speicherfoliensystem, Zahnfilme unterschiedlicher Empfindlichkeit oder ein digitaler 
Intraoralsensor, virtuell ausgewahlt werden konnen. 

Diese Systemcharakteristika konnen auch aus einer Datenbank fur unterschiedliche Bilddaten abgerufen 
werden. 

Dadurch konnen Systemcharakteristika bestimmter Detektorarten simuliert werden, um eine 
herkommliche Intraoralaufnahme mit dieser Detektorart moglichst genau nachzuahmen. Die Auswahl 
der Detektorart kann virtuell durch den Benutzer unter Verwendung von Eingabemitteln erfolgen. 

Kurzbeschreibung der Zeichnungen 

AusfOhrungsbeispiele der Erfindung sind in der Zeichnung dargestellt. Es zeigt die 

Fig. 1 eine Skizze eines 3D-Volumens mit ausgewahlten Teilvolumina; 

Fig. 2 eine Skizze einer erzeugten Projektionsaufnahme aus einem Teilvolumen; 

Fig. 3 eine Skizze einer Anordnung von mehreren Projektionsaufnahmen des gesamten Mundraums eines 
Patienten; 

Fig. 4A eine Skizze eines Teilvolumens mit parallelen Strahlen; 

Fig. 4B eine Skizze eines alternativen Teilvolumens in Form eines kegelformigen Fachers; 

Fig. 4C eine Skizze eines alternativen Teilvolumens mit einer trapezformigen Grundflache; 

Fig. 5 eine Skizze eines Schemas mit mehreren ausgewahlten Teilvolumina; 

Fig. 6 eine Skizze eines Ausschnitts des 3D-Volumens, das einen einzelnen Backenzahn umfasst; 

Fig. 7 eine Skizze eines alternativen Ausschnitts, das eine FOllung zwischen zwei Backenzahnen umfasst. 

Ausfuhrungsbeispiele 

Die Fig. 1 zeigt eine Skizze eines 3D-Volumens 1, das mittels der digitalen Volumentomografie, 
abgekOrzt DVT, oder mittels der Computertomografie, abgekOrzt CT, aufgenommen wurde. Das 3D­
Volumen 1 besteht aus Voxeln mit bestimmten Rontgenabsorptionswerten. Das 3D-Volumen umfasst 
mehrere Strukturen, wie die vorderen Schneidezahne 2, die seitlichen Backenzahne 3 und den oberen 
Kieferbogen 4, den unteren Kieferbogen 5, den oberen Kieferknochen 6 sowie den unteren 
Kieferknochen 7. Das 3D-Volumen 1 ist in einer Benutzersoftware auf einem nicht gezeigten 
Computerbildschirm dargestellt. Das 3D-Volumen lasst sich beliebig verschieben und drehen, um die 
Blickrichtung der Anzeige zu verandern. Im ersten Schritt des Verfahrens wird ein virtuelles Teilvolumen 
8 mit einer bestimmten Grundflache 9 und einer bestimmten Dicke 10 in einer Durchstrahlrichtung 11 
festgelegt. Die Festlegung des Teilvolumens kann automatisch computergestOtzt oder manuell durch 
einen Benutzer festgelegt werden. Bei der automatischen Festlegung werden mittels eines 
herkommlichen Verfahrens zur Mustererkennung die einzelnen Zahne erkannt und klassifiziert, wobei 
das Teilvolumen so festgelegt wird, dass bestimmte Bereiche des Kieferbogens von diesem Teilvolumen 
umfasst sind. Bei der manuellen Festlegung kann der Benutzer zunachst mittels Eingabemitteln die 
Grundflache 9 definieren und anschlieBend die Dicke des Teilvolumens bestimmen. Das festgelegte 
Teilvolumen 8 wird in der Benutzersoftware besonders markiert in Relation zum 3D-Volumen 1 
dargestellt. Das zweite Teilvolumen 12 mit der Grundflache 13 und der Dicke 14, das dritte Teilvolumen 
15 mit der Grundflache 16 und der Dicke 17 sowie das vierte Teilvolumen 18 mit der Grundflache 19 und 
der Dicke 20 werden entsprechend festgelegt. Bei der Festlegung der Teilvolumina 8, 12, 15 und 18 ist 
die Dicke 10, 14, 17, 20 in eine Durchstrahlrichtung ausgerichtet, die senkrecht zum Verlauf 21 der 
unteren Zahnreihe in palatinaler Richtung zum Gaumen hin bzw. in lingualer Richtung zur Zunge hin 
angeordnet ist. Die einzelnen Teilvolumina 8, 12, 15 und 18 schlieBen sich IOckenlos aneinander an. Im 
zweiten Schritt des erfinderischen Verfahrens wird computergestOtzt unter Verwendung eines 
Algorithmus aus dem ausgewahlten Teilvolumen durch Summation der Rontgenabsorptionswerte in der 
Durchstrahlrichtung eine zweidimensionale virtuelle Projektionsaufnahme erzeugt, die einer 
herkommlichen Intraoralaufnahme des jeweiligen Bereichs des Kieferbogens innerhalb des Teilvolumens 
entspricht. Die Form der Teilvolumina 8, 12, 15 und 18 entspricht einem Prisma mit einer Grundflache 9, 
13, 16, 19 und der Dicke 10, 14, 17 und 20. Die erzeugte Projektionsaufnahme wird als eine virtuelle 
Intraoralaufnahme in einer Datenbank einer herkommlichen Benutzersoftware abgelegt. 
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Die Fig. 2 zeigt eine Skizze einer erzeugten Projektionsaufnahme 30 aus dem vierten Teilvolumen 18 der 
hinteren Backenzahne des unteren Kieferbogens 5. Die virtuelle Projektionsaufnahme 30 entspricht einer 
herkommlichen Intraoralaufnahme und wird in der Benutzersoftware mittels eines Computerbildschirms 
angezeigt und entsprechend in einer dafur vorgesehenen Datenbank abgelegt. 

Die Fig. 3 zeigt eine Skizze einer Anordnung 40 von mehreren Projektionsaufnahmen des gesamten 
Mundraums des Patienten vom unteren Kieferbogen 5 und vom oberen Kieferbogen 6 aus Fig. 1. Unten 
links ist die erzeugte Projektionsaufnahme 30 aus Fig. 2 zu sehen. Die Obrigen Projektionsaufnahmen 41 
wurden entsprechend aus den weiteren Teilvolumina 8, 12, 15, die in Fig. 1 dargestellt sind, sowie aus 
weiteren Teilvolumina des oberen Kieferbogens 6 erzeugt, die in Fig. 1 nicht dargestellt sind. Die 
Teilvolumina zur Erzeugung der Projektionsaufnahmen 30, 41 aus Fig. 3 sind teilweise Oberlappend. Die 
in Fig. 3 gezeigte Anordnung 40 von erzeugten Intraoralaufnahmen 30, 41 wurden nach einem 
vorgegebenen Schema erzeugt, namlich nach dem so genannten ,,full mouth series", auf Deutsch 
,,vollstandiger Zahnstatus". Die Projektionsaufnahmen 30, 41 konnen auch nach einem anderen 
beliebigen Schema erzeugt werden. Die Erzeugung von Projektionsaufnahmen in Richtung des Verlaufs 
21 des unteren Kieferbogens bzw. des oberen Kieferbogens 6 ist ebenfalls moglich, so dass die Bereiche 
zwischen den Zahnen auf einer solchen Projektionsaufnahme abgebildet werden. 

Die Fig. 4A zeigt ein Teilvolumen 18, das einen Backenzahn 3 vollstandig und zwei Nachbarzahne zum 
Teil umfasst, wobei die Grundflache 19 in Form eines Kreises ausgebildet ist und die Dicke 20 so 
festgelegt ist, dass die Backenzahne 3 vollstandig vom Teilvolumen 18 erfasst sind. Bei der Erzeugung 
der Projektionsaufnahme aus dem Teilvolumen 18 erfolgt eine Summation entlang der virtuellen 
Durchstrahlrichtung, die durch virtuelle parallele Strahlen 50 dargestellt ist. 

Die Fig. 4B zeigt das Teilvolumen 18, wie in Fig. 4A, mit dem Unterschied, dass die Strahlen 50 in Form 
eines kegelformigen Fachers ausgehend von einer virtuellen Rontgenquelle 51 angeordnet sind, wobei 
die festgelegte Grundflache 19 ein Rechteck ist. 

Die Fig. 4C zeigt eine weitere alternative Ausfuhrungsform des Teilvolumens 18 mit einer trapezformigen 
Grundflache 19, wobei die Durchstrahlrichtung durch parallele Strahlen 50 dargestellt ist. 

Die Fig. 5 zeigt ein Schema eines unteren Kieferbogens 5 aus der Sicht von oben mit den ausgewahlten 
Teilvolumina 18, 15, 12, 8 aus Fig. 1 und weiterer Teilvolumina 60, die in die Durchstrahlrichtung 11 
angeordnet sind, die senkrecht zum Verlauf 21 des Unterkieferbogens 5 ausgerichtet ist. Bei der 
Erzeugung der einzelnen Projektionsaufnahmen erfolgt die Summation wie in Fig. 4A oder Fig. 4C 
dargestellt entlang der parallelen virtuellen Strahlen. Im Unterschied zu Fig. 1 sind die einzelnen 
Teilvolumina 18, 15, 12, 8 Oberlappend ausgewahlt, so dass Teile des Kieferbogens 5 sowohl von einem 
Teilvolumen als auch von seinem benachbarten Teilvolumen umfasst sind und damit in den aus diesen 
benachbarten Teilvolumina erzeugten Projektionsaufnahmen derselbe Teil des Kieferbogens 5 zu sehen 
ist. 

Die Fig. 6 zeigt ein Schema eines Ausschnitts des 3D-Volumens 1, das einen einzelnen Backenzahn 3 des 
unteren Kieferbogens 5 umfasst. Der Backenzahn 3 besteht aus einer Zahnwurzel 70 und eine 
Zahnkrone 71, die mit einer FOllung 72 versehen ist. Die Zahnwurzel 70 ist im Kieferknochen 73 
angeordnet. Auf dem Kieferknochen 73 liegt die Gingiva 74 auf. Auf der ROckseite 75 der FOllung 72 ist 
eine Sekundarkaries 76 entstanden, die zu diagnostizieren ist. Ein Teilvolumen 77 ist durch den Benutzer 
oder computergestOtzt automatisch festgelegt, wobei das Teilvolumen 77 die Zahnkrone 71 umfasst und 
das storende Teilobjekt, namlich die FOllung 72, virtuell herausgeschnitten ist. Die Obrigen fur die 
Diagnose unwichtigen Teilobjekte, wie die Zahnwurzel 70, die Gingiva 74, der Kieferknochen 73, wurden 
ebenfalls bei der Festlegung des Teilvolumens 77 weggelassen. Die virtuelle Durchstrahlrichtung 11 des 
Volumens 77 verlauft entlang einer Zahnachse 78 in okklusaler Richtung senkrecht zur Okklusalflache 
79. Dadurch dass die FOllung 72 virtuell herausgeschnitten wurde lasst sich anhand der 
Projektionsaufnahme, die aus dem Teilvolumen 77 in Durchstrahlrichtung 11 erzeugt wird, die 
Sekundarkaries 76 besser diagnostizieren. Das Ausscheiden der FOllung kann auch mittels einer 
bestimmten Funktion erfolgen. Eine solche Funktion so gestaltet, dass die fur eine Auswertung 
unwesentliche Bereiche, wie eine FOllung, ausblendet beziehungsweise abschwacht und fur eine 
Auswertung wesentliche Bereiche, wie mit Karies befallen Bereiche, verstarkt dargestellt werden. 

Die Fig. 7 zeigt ein Schema eines Ausschnitts des 3D-Volumens 1 wie in Fig. 6 mit dem Unterschied, 
dass die FOllung 72 zwischen zwei Backenzahnen 3 angeordnet ist und dass die Durchstrahlrichtung 11 
in lingualer Richtung senkrecht zum Verlauf 21 des Kieferbogens 5 ausgerichtet ist. In Fig. 7 ist eine 
Schnittebene 80 dargestellt, die mittig die beiden Backenzahne 3 teilt. Das Teilvolumen 81 ist durch 
Schnittebene 80 und die AuBenkontur 82 der hinteren Seite der Backenzahne 3 gebildet. Dadurch wird 
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die Diagnose von Sekundarkaries 78 auf der R0ckseite der F0llung 72 anhand der aus dem Teilvolumen 
81 in Durchstahlrichtung 11 erzeugten Projektionsaufnahme verbessert. 

Bezugszeichenliste 

1 
3D-Volumen 

2 
vordere Schneidezahne 

3 
seitl iche Backenza hne 

4 
oberer Kieferbogen 

5 
unterer Kieferbogen 

6 
oberer Kieferknochen 

7 
unterer Kieferknochen 

8 
virtuelles Teilvolumen 

9 
Grundflache 

10 
Dicke 

11 
Durchstrahlrichtung 

12 
zweites Teilvolumen 

13 
Grundflache 

14 
Dicke 

15 
drittes Teilvolumen 

16 
Grundflache 

17 
Dicke 

18 
viertes Teilvolumen 

19 
Grundflache 

20 
Dicke 

21 
Verlauf 

30 
Projektionsa ufna hme 

40 
Anordnung 

41 
Projektionsa ufna hme 

50 
Strahlen 

60 
weitere Teilvolumina 

ZIT ATE ENTHAL TEN IN DER BESCHREIBUNG 

Diese Liste der vom Anmelder aufgefOhrten Dokumente wurde automatisiert erzeugt und ist 
ausschlieBlich zur besseren Information des Lesers aufgenommen. Die Liste ist nicht Bestandteil der 

http://www.thomsoninnovation.com/tip-innovation/printRecView.do?ResultSetid=l3620... 11/23/2016 



Page 207 of 392

Thomson Innovation Record View Page 15 of 16 

deutschen Patent- bzw. Gebrauchsmusteranmeldung. Das DPMA Obernimmt keinerlei Haftung fur 
etwaige Fehler oder Auslassungen. 

Zitierte Patentliteratur 

• DE 10108295 Al [0003] 
• us 5179579 [0005, 0050] 
• US 6190042 Bl [0006] 
• DE 102008008733 Al [0010] 

Citations 

Citation Record level 

Expand Citing Patents (6) 

Expand Cited Patents (7) 

DPCI Citation Patent family level 

Expand DPCI Citing Patents (10) 

Expand DPCI Cited Patents (18) 

Expand DPCI Cited Non-patents (3) 

Expand DPCI Citation Counts 

DPCI Field of Search 

DPCI Citing Patents Country 

JP; EP; US; KR; DE; CN 

DPCI Cited Patents Country 

JP; WO; US; DE; CN 

Other 

Attorney / Agent 

Sommer Peter Dipl.-Wirtsch.-Ing., 68165, Mannheim, DE 

DWPI Title Terms 

http://www.thomsoninnovation.com/tip-innovation/printRecView.do?ResultSetid=l3620... 11/23/2016 



Page 208 of 392

Thomson Innovation Record View Page 16 of 16 

METHOD PREPARATION VIRTUAL DENTAL RETAIN DETERMINE THREE DIMENSION VOLUME GENERATE 

COMPUTER ASSIST TRANSFER IMAGE DATA 

Custom Fields 

Class 

Copyright 2007-2016 THOMSON REUrERS 

http://www.thomsoninnovation.com/tip-innovation/printRecView.do?ResultSetid=l3620... 11/23/2016 



Page 209 of 392

Thomson Innovation Record View 

Patent Record Full View 

Bibliography 

DWPI Title 

Wednesday, November 23 2016 

Page 1 of 61 

Print I Close 

Intraoral imaging display system for dentistry field, has side surface dentition image combination unit that 

combines several partial dentition images formed by side surface dentition image formation unit to obtain 

dentition arch 

Original Title 

ORAL IMAGING AND DISPLAY SYSTEM 

Assignee/ Applicant 

Standardized: ADVANCE KK URAKABE NOBUCHIKA 

Original: KABUSHIKI KAISYA ADVANCE, JP URAKABE Nobuchika, JP 

DWPI Assignee/ Applicant 

ADVANCE CO LTD (ADVN-C); URAKABE N (URAK-I) 

Inventor 

URAKABE Nobuchika, JP 

DWPI Inventor 

URAKABE N; URAKABE S 

Publication Date (Kind Code) 

2012-07-19 (Al) 

DWPI Accession / Update 

2012-J25790 / 201249 

Application Number / Date 

WO2012JP50394A / 2012-01-11 

Priority Number / Date / Country 

JP201115764A / 2011-01-11 / JP 

JP201117192A / 2011-01-12 / JP 

JP201120197A / 2011-01-13 / JP 

JP2011134633A / 2011-06-16 / JP 

Abstract 

DWPI Abstract 

http://www.thomsoninnovation.com/tip-innovation/printRecView.do?ResultSetid=l3620... 11/23/2016 



Page 210 of 392

Thomson Innovation Record View 

(WO2012096312Al) 

Novelty 

Page 2 of 61 

The system has a continuous shooting image rows formation unit that performs continuous shooting 

photography of the side surface of a dentition to form image rows. A side surface dentition image formation 

unit combines image rows formed by the continuous shooting image-rows formation unit. A side surface 

dentition image combination unit combines the several partial dentition images formed by the side surface 

dentition image formation unit to obtain dentition arch. 

Use 

Intraoral imaging display system for dentistry field, used during treatment of dental caries. 
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can be examined effectively. The system is simple in structure so that the cost can be reduced. 
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11 - Intraoral image input unit. 

12 - Medical-examination site detection unit. 

13 - Unit picture formation unit. 

14 - Medical-examination order setting unit. 

15 - Medical-examination description formation unit. 

Abstract 

The system is configured so as to be provided with: a continuous image sequence-forming means for 

forming an image sequence by continuous imaging of the surfaces of the dental arch; a lateral dentition 

image-forming means for forming multiple partial dentition images with the image sequence formed by the 

continuous image sequence-forming means as partial dentition images and combining, starting with the 

image that is to become the center of the overall combined image; and a lateral dentition image-combining 

means for radially combining the multiple partial dentition images formed by the lateral dentition image­

forming means, starting with the image that is to become the center of the overall combined image, to 

form the entire dental arch. Such a configuration allows the formation and display on a computer monitor of 

lateral panoramic dentition images using a hand-held intraoral camera, making it possible to suggest a 

broad range of dental treatments to patients as well as to promote active patient participation in dental 

treatment. 
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Le systeme est conc;u de fac;on a comprendre : un moyen de formation de sequence continue d'images 

permettant de former une sequence d'images par imagerie continue des surfaces de l'arc dentaire; un 

moyen de formation d'images de la dentition laterale permettant de former plusieurs images partielles de la 

dentition avec la sequence d'images obtenue par les moyens de formation de sequence continue d'images 

comme image partielles de la dentition, et de les combiner, en commenc;ant par l'image qui doit devenir le 

centre de l'image combinee globale; et un moyen de combinaison d'images de la dentition laterale 

permettant de combiner radialement les multiples images partielles de la dentition obtenues par le moyen 

de formation d'images de la dentition laterale, en commenc;ant par l'image qui doit devenir le centre de 

l'image combinee globale, de fac;on a former la totalite de l'arc dentaire. Une telle configuration permet la 

formation et l'affichage sur un ecran d'ordinateur d'images panoramiques de la dentition laterale au moyen 

d'une camera intrabuccale portative, ce qui permet de proposer aux patients une large plage de traitements 

dentaires, et de favoriser la participation active des patients au traitement dentaire. 
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1. A continuous shooting image-rows formation means to carry out continuous shooting 
imaging I photography of the side surface of a dentition I gear _row, and to form image rows, 
A side surface dentitionlgear_row image formation means to synthesizelcombine the image rows formed 
by the said continuous shooting image-rows formation means from the image which becomes the center 
in a whole synthesislcombination as a partial dentitionlgear_row image, and to form a several partial 
dentitionlgear_row image, 
The side surface dentitionlgear_row image combination means which carries out a connection 
synthesislcombination based on the image which becomes the center in a whole synthesislcombination 
between the several partial dentitionlgear_row images formed by the said side surface 
dentitionlgear_row image formation means, and forms the whole dentitionlgear_row, 
The intra oral imaging I photography display system which comprises these. 

2. The mark setting means which sets the mark in which recognition on a picked-up image is possible to 
the predetermined position on a dentitionlgear_row, 
A continuous shooting image-rows formation means to form continuous shooting image rows about one 
side surface and the other side surface of a dentitionlgear_row, 
A side surface dentitionlgear_row image formation means to form one side surface dentitionlgear_row 
image and the other side surface dentitionlgear_row image, respectively by synthesizelcombining from 
the image for which a mark comes to a predetermined position about each of the continuous shooting 
image rows of said one side surface, and the continuous shooting image rows of said other side surface, 
The side surface dentition I gear _row image combination means which carries out the connection 
synthesis I combination of said one side surface dentition I gear _row image and said other side surface 
dentitionlgear_row image based on the characteristic part on the dentitionlgear_row in the still image 
which has the said mark in a predetermined position 
The intra oral imaging I photography display system of Claim 1 which comprises these. 

3. The X-ray-image display means which displays the toothlgear X-ray image corresponding to the said 
side surface dentition I gear _row image, 
The virtual dentitionlgear_row display means which displays the dentitionlgear_row in which the 
tooth I gear corresponding to the said side surface dentition I gear _row image carried out imagination 
correction or virtual aesthetic appreciation coloring 
The intraoral imaging I photography display system of Claim 1 which has these. 

4. The dentitionlgear_row display means which displays the dentitionlgear_row image acquired by the 
said side surface dentitionlgear_row image combination means, 
An unit picture-ized means to image-form an intraoral area for every medical-examination improvement 
unit, 
The setting means which sets medical-examination improvement order information with respect to the 
image unit-picture-ized by the said unit picture-ized means, 
The display means which displays the image to which the said medical-examination improvement order 
information was attached based on medical-examination improvement order information so that a 
display is possible in list, 
The intraoral imaging I photography display system of Claim 1 consisting of the display medium which 
carried out indicating record of the display information obtained by the said display means. 

5. The input part which can input adjust the data relevant to dentist business, and the server which 
performs an external data process terminal and attendance management, or dentistry medical­
examination management and the communication means in which a data communication is possible, 
The display means which displays the data relevant to the dentitionlgear_row image combined by the 
said side surface dentitionlgear_row image combination means, and the said dentist business 
The intraoral imaging I photography display system of Claim 1 which comprises the small and portable 
data processing terminal which has these. 

6. The subdivision dynamic image data formed as a moving image which subdivided the dental 
treatment created previously is accumulatelstored, and it memorizelstores in a memorylstorage means, 
The intraoral imaging I photography display system of Claim 1 which has a data formation means for 
dental treatment description to form the data for dental treatment description and to display by the said 
display means, by selecting and connecting the said subdivision dynamic image data from the said 
memorylstorage means. 

7. An imaging I photography means of a hand-held typelmold to image-form the said intraoral area, 
An irradiation means comprised for the said imaginglphotography means to irradiate the illumination 
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light which instructlindicates an imaginglphotography sitelpart 
The intraoral imaging I photography display system of Claim 1 which has these. 

(Translation from Thomson Reuters) 

Description 

DWPI Drawing Description 

The drawing shows a block diagram of the intraoral imaging display system. (Drawing includes non-English 

language text) 

11 - Intraoral image input unit. 

12 - Medical-examination site detection unit. 

13 - Unit picture formation unit. 

14 - Medical-examination order setting unit. 

15 - Medical-examination description formation unit. 

Description 

Description 

Intraoral imaginglphotography display system 

SUMMARY 

TECHNICAL FIELD 

This invention relates to the system which imagelphotographs intraoral [ at large ] and indicates by a 
panorama. 

DESCRIPTION OF RELATED ART 

The treatment of intraoral diseases, such as a dental caries, also completelfinishes hospital visit in many 
cases, after the target treatment finishes. 
After a patient is aware of symptom, such as a tooth I gear pain and discomfort, the treatment of a dental 
caries starts in many cases and a treatment is completelfinished, there are many patterns which also 
completelfinish hospital visit, 
It is said that it goes to hospital from this only after it is left to stand as it is and a dental caries 
advances when there is no subjective symptom, even if there exists a dental caries in addition to this in 
many cases. 
Moreover, in such transient hospital visit, improvement in health intraoral [ at large ] cannot be 
attained, either, and there are no subjective symptoms, such as stainlpollutionlcontamination, a 
swelling, a defectldeletion, a dental calculus, abrasion, sialolith, and a malfunction, 
However, 
From the outside, an individuallprincipal does not know the symptom which can be seen in many cases, 
and there exists. 

Although it cannot say that treating in single shot also for the management of dentist business has by no 
means good profitability, a suitable means to solve was not found. 
For example, all the dentition I gear _rows are displayed by patent document 1 on a computer monitor, 
and the structure of the clear electronic medical chart is shown also from the patient side by coloring 
being attachedlsubjected to each toothlgear. 
The conspicuousness of a dentitionlgear_row is requirements calculatedlrequired also in informed 
consent, 
However, 
Even if it is a state with a part of all the clear dentitionlgear_rows, in order to use for description of a 
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treatment, it expands more, 
A structure which understands the treatment purpose is required. 

Moreover, the structure which displays several sheets the intraoral image data imagelphotographed 
previously on the monitoring screen of a computer is described in patent document 2. 
Furthermore, in patent document 3, tools for informed consent, such as an improvement of an 
understanding of technical terms, are indicated by the moving image which used the computer, and the 
presentation method by still image display. 
Moreover, enabling such a presentation method to use for an education in an elementary school, a junior 
high school, each office, an institution for the aged, etc. is also described. 
Furthermore, the fluorescence film which visualizes X-ray image, and the structure which makes it 
reflect by prism and imagelphotographs the visualized image with a camera are indicated by patent 
document 4. 

As another dentistry-related patent document, 
For example, the following literature can be mentioned.: 
Patent document 5: Oral irrigating device with a video scope; 
Patent document 6: The camera apparatus and method in an opening I mouth; 
Patent document 7: Handpiece for a dentistry observation diagnosis; 
Patent document 8: Hand switch of an intraoral camera; 
Patent document 9: Display integrated oral-cavity camera; 
Patent document 10: An intraoral imaging device and dental mirror; 
Patent document 11: Dental imaging device; 
Patent document 12: Assistance tool for a periodontal testlinspection; 
Patent document 13: Scheduled inspection method and apparatus; 
Patent document 14: Apparatus used in a dental environment; 
And patent document 15: Medical X-ray-image detection apparatus. 
[Prior Art Literature] 
[PATENT DOCUMENTS] 

SUMMARY of the Invention 

PROBLEM to be solved by the Invention 

Many intraoral observation by an image display is proposed, 
However, 
It is single shot-like [ the former ] eventually and remains in information provision to the patient on a 
loca I treatment system, 
A system which attains improvement in health toothlgear [ at large/ intraoral] is not reachedlattained. 

Moreover, when a dentist demonstrates a treatment to a patient, their intraoral image and X-ray image 
may be used with a dental camera, but image itself is difficult. 

Furthermore, while an image intelligible for a patient and data make medical examination easy to 
demonstrate to a patient for a dentist, the interest in a patient's intraoral area and the increase in self­
management volition are expectable, 
However, 
An apparatus, an image display, etc. which reply to such [ still ] anticipation are not proposed. 

In order the dentist business must be conscious of the management with the increase in a dentistry 
clinic and to stabilize the management, the advance to a new dentistry medical examination, 
suppression of cost, a patient's acquisition gone to hospital continuously, and rationalization of dentist 
business are needed. 
For example, there also exists a proposal of a portable terminal like the utility model registration 
3131408 referred previously. 

MEANS to solve the Problem 

In view of the above, this invention is a continuous shooting image-rows formation means to carry out 
continuous shooting imaging I photography of the side surface of a dentition I gear _row, and to form 
image rows, 
A side surface dentitionlgear_row image formation means to synthesizelcombine from the image which 
becomes the center in a whole synthesislcombination by making into a partial dentitionlgear_row image 
the image rows formed by the said continuous shooting image-rows formation means, and to form a 
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several partial dentitionlgear_row image, 
It proposes comprising the side surface dentitionlgear_row image combination means which carries out 
a connection synthesislcombination based on the image which becomes the center in a whole 
synthesislcombination between the several partial dentitionlgear_row images formed by the said side 
surface dentition I gear _row image formation means, and forms the whole dentition I gear _row. 
According to this invention, by comprising in this way, a clear panorama dentitionlgear_row can be 
formed using the intraoral camera of a hand-held type I mold, 
Furthermore, it becomes possible to extend the medical-examination range in dentistry by putting side 
by side and displaying a X-ray panorama dentitionlgear_row image and the panorama 
dentitionlgear_row which corrected [ imagination-] or colored [ virtual-aesthetic-appreciation-], or 
overlaplsuperposing and displaying it. 

Furthermore, this invention is an unit picture-ized means to image-form an intraoral area for every 
medical-examination improvement unit, 
The setting means which sets medical-examination improvement order information with respect to the 
unit-picture-ized image by the said unit picture-ized means, 
The display means which displays the image to which the said medical-examination improvement order 
information was attached based on medical-examination improvement order information so that a 
display is possible in list, 
The combination which consists of a display medium which carried out indicating record of the display 
information obtained by the said display means is proposed. 
While raising the consciousness to a patient's treatment and attaining intraoral improvement in health by 
comprising in this way according to this invention, a patient's continuous acquisition are enabled and the 
improvement of the operating efficiency of dentist business is implementlachieved. 

Furthermore, in addition, this invention are a processor, memory, and a communication means about 
the data processing performed using computers, such as data creation for dental personnel to 
demonstrate the content of a treatment using the method etc. which were mentioned above to the 
patient using the monitor of a computer etc., an attendance process of dental personnel, a medical 
treatment fee process, 
It proposes carrying out with the small portable terminal provided with the input means and the display 
means. 
By using this small portable terminal, it implementlachieves attaining rationalization of dentist business 
at this invention. 

Finally the image shown by this invention shows a digital image, 
Comprising: 
You may use any of a moving image and a still image. 
Moreover, "the image which becomes the center in a whole synthesislcombination" in this invention 
shows the image common to both in the case of combining two partial panorama images, for example. 
It is a case where did not show only a final whole panorama dentitionlgear_row image in the "whole", 
but three or more partial dentitionlgear_row images are formed in it, for example, 
Comprising: 
The panorama dentitionlgear_row image in the middle of the synthesislcombination obtained by 
combining two partial panorama dentitionlgear_row images initially is also included. 
"Synthesizelcombining from the image which becomes the center in a whole synthesislcombination" 
means synthesizelcombining the several still image obtained by continuously shooting the 
dentitionlgear_row of a molar direction, and, forming a left part dentitionlgear_row panorama image 
and a right part dentitionlgear_row panorama image for example, from the image for which a part of 
one toothlgear of the center of the surface of the anterior teeth comes in the center. 
A "connection synthesislcombination" is with a left part dentitionlgear_row panorama image and a right 
part dentitionlgear_row panorama image, and means synthesizelcombining by the sitelpart common to 
both, or connecting based on the sitelpart which can be connected, and synthesizelcombining, for 
example. 

This invention may set a mark to the image containing the part which becomes the center in 
synthetic I combination. 
However, 
With this mark, for example, it does not meltldissolve easily with a saliva, water, etc., but has an 
elongate rectangular-shaped thing and short rectangular shape, 
For example, it is the seal I sticker in which an adhesive agent, an adhesive, etc. were apply I coated to 
the back surface, 
Comprising: 
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The depositlattachment which can be peeled off is shown. 
Moreover, it is possible to droplremove not only a depositlattachment but a color, and it may draw a 
mark on a toothlgear with colored pens which are easy to imagelphotograph clearly, such as green and 
red. 

Although it is preferable to arrange I position so that upper teeth and lower teeth may be started, the 
sitelpart which arrangelpositions a mark may arrangelposition only the direction to imagelphotograph, 
for example, when imagelphotographing only either one of the upper jaw or the lower jaw. 
Moreover, the predetermined positions on the dentitionlgear_row which arrangelpositions a mark are an 
imaging I photography direction of a camera, and a position where it is changing holding method etc., and 
imaging I photography is interrupted or a motion rests still, for example, 
Comprising: 
The image which becomes the center in syntheticlcombination is shown. 

A mark should just be formed in the colors (green, blue, etc.) and shape which are easy to recognize on 
a picked-up image, and a material and a color are selected suitably. 
Moreover, when acquiring a three-dimensional image, you may use the thing provided with characteristic 
third dimension. 
A mark is displayed on the surface of a toothlgear, and position display should just be clearly carried out 
to the imagelphotographed image, 
From an intraoral camera, toward a toothlgear, you may arrangelposition the case where an irradiation 
means to irradiate the laser aimlsight light in which the dimension projected on the toothlgear surface 
has a known shape from this, for example is provided, and the irradiation means which has an area of 
the light irradiated with illumination distance like a spotlight in correspondence so that irradiation is 
possible. 

The synthesislcombination of a mark just begins from the image by which the mark was 
imagelphotographed by the predetermined position at least, and the imaging I photography direction may 
not need to be from a molar. 
An imaginglphotography direction and a syntheticlcombination direction may not necessarily be reverse, 
A mark carries out a partial synthesislcombination to right and left from the image displayed on the 
predetermined position at the time of a synthesislcombination, 
A whole synthesislcombination is just performed based on the image as which the mark was finally 
displayed on the predetermined position. 
The predetermined positions of the mark which starts a synthesislcombination are not only this but a 
partial synthesislcombination, and a whole synthesislcombination, although the case where a mark 
comes to the center of a picked-up image is illustrated for example. 
WHEREIN: 
A synthesislcombination should just be an easy sitelpart. 

When, carrying out the partial synthesislcombination of the mark for example, about three side 
surfaces, the right of a dentitionlgear_row, the center, and the left, such as a toothlgear back side side 
surface, the intermediatelmiddle toothlgear of right side and a center side surface and two teethlgears 
of a center side surface and right side may be needed. 
A several mark may be attachedlsubjected. 
With "the side surface of a dentitionlgear_row" as used in the field of this invention, not only front side 
but a back side and the occlusal surface may be included. 
Continuous shooting shows imagelphotographing per second 30 or less sheets automatically. 

A "synthesislcombination" is the panorama syntheticlcombination method, 
The existing method should just selectively be used for the method at the time of synthesizelcombining, 
Automatic or manual synthesislcombining methods, such as optical flow estimation methods, such as a 
simple synthesis method, simple enumeration-method, and block matching method and Lucas-Kanade 
method, can be utilized, 
However, 
It is preferable to incline and to adjust a magnificationlmultiplying_factor etc. by image adjustment 
means, such as an affine transformation, based on the common part between images, in advance. 

The characteristic part in this invention is a thing of linear, dottedlpunctate form, the shape of a figure, 
or three-dimensional shape which shows the coupling I bonding position at the time of couple I bonding a 
partial dentitionlgear_row panorama image, 
Comprising: 
For example, when combining two side surface panorama images, the boundary line of the center 
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anterior teeth and the anterior teeth is shown, but not only this but sitelparts in which even the anterior 
teeth has the characteristics, such as a toothlgear and a front-endltip of a gum, are contained. 

The intraoral area in an unit picture-ized means to image-form an intraoral area for every medical­
examination improvement unit shows areal regions, such as a toothlgear, a dentitionlgear_row, a gum, 
an alveolar bone, lips, palatum durum, soft palate, and uvula palatina. 

A medical examination and a treatment are included, and at dentist, it may examine on "medical 
examination" and may perform a treatment on it in a special medical institution. 

They are a dental caries, a periodontal disease, cancer of the tongue, cancer of the gum, etc. as a 
"medical-examination improvement unit", 
Preferably, the range of one medical examination and a treatment is shown, and also improvement of 
stainlpollutionlcontamination, correction, etc., a prevention process, and semi- medical examination 
may be shown. 

Applicationlcoating etc. of preventive agents, such as a thing of a grade conquerable by 
applicationlcoating of brushing, a fluorine, and a prevention-of-mouth-odor agent, etc. with 
"improvement", a preventative action which applylcoats a fluorine to a toothlgear, a cleaning, a 
periodonta I disease, 
These action is shown. 

"Imaging" shows the state by which the 2-dimensional or 3-dimensional display of the state etc. which 
were printed and printed was given to the paper other than converting into the image data in which the 
output display to the monitor (display) apparatus of a computer and a mobile telephone display part is 
possible. 

By an unit picture-ized means, the medical-examination improvement order information of the setting 
means which sets medical-examination improvement order information shows a symbol, agreement, a 
numerical value, etc. which show the orderlrank of medical examination, prevention, and improvement 
with respect to the unit-picture-ized image, 
Comprising: 
In addition, the data of medical-examination date-time, the advancing condition of a disease, an 
estimation of disease advancing, etc. are shown, 
What is necessary is just to be able to determine the order of medical-examination improvement with 
respect to an at least some unit picture. 
It is a parameter for a calculation other than the content which can carry out visual confirmation directly, 
Comprising: 
It confirms by computer arithmetic processing. 

"It displays so that a display is possible in list", a medical-examination improvement order is a list at 
least, 
Comprising: 
As long as it is a state which can recognize the whole easily, you may be comprised in what was printed 
on a plurality of paper, the state which replaced and displayed two or more images by the scroll, etc. 

The display medium which carried out indicating record of the display information obtained by the 
display means shows the state which printed and printed on 1 or more sheets of paper, and a booklet, 
and was displayed on them, and the state which displays the image data based on patterns, such as 
JPEG, GIF, and BMP, so that a carryinglmobile_telephone is possible, 
A display medium may show the shape of a paper, a booklet-like paper medium, a USB memory, an SD 
card, a display apparatus, a mobile telephone equipped with recording elements, such as a memory, etc. 
However, 
A patient carries at least, 
Printing, a printing matter, an electronic image, etc. which can see an intraoral area are shown. 
Moreover, it is on the homepagelwebsite display on the internet, and it is contained also when browsing 
its intraoral data, 
From this, the personal computer of a desk-top typelmold or notebook type is also contained in a display 
medium. 

The optical path of this invention of irradiated light is comparatively long in order to utilize a reflective 
mirror, and an imaginglphotography position and an imaginglphotography range can be clarified by 
using aimlsight light sources, such as LED equipped with the breadth based on an angle of beam spread. 
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Moreover, in the intraoral camera using a reflective mirror, this invention enables dentist etc. to 
understand an imaging I photography position clearly also by the image imagelphotographed through this 
reflective mirror. 

Furthermore, this invention measures the angle information of a main body for the attitude I position of 
the intraoral camera which moves in every direction by a gyro sensor, derives the angle of a mirror from 
the angle of this main body, and graspslascertains in what kind of state it exists. 
By adjusting the attitudelposition of an image from an imaginglphotography state, it is realizable that 
the image of an always clear state is displayed irrespective of the state of the camera which moves in 
every direction. 

In this invention, position sensors, such as an angular velocity sensor (gyro sensor) and an acceleration 
sensor, are used. 
Specifically, acceleration sensors, such as a MEMS sensor angular velocity sensors, such as the rate gyro 
which outputs an angular velocity, the rate integral gyro which outputs an angle, an attitude gyro, a 
MEMS(micro electro mechanical systems) type, other machine types, an optical type, a piezoresistance 
type, an electrostatic capacitance type, and heatlfever detection type, are illustrated. 

The color of the aimlsight light in this invention should just be a color discriminable from the color of 
illumination light, and as for aimlsight light, red, green, etc. will be illustrated if illumination light is 
white. 
Moreover, although a timing just before a user starts imaging I photography is preferable, short-time 
irradiation is sufficient as the timing of irradiation of aimlsight light during imaging I photography. 

Furthermore, this invention is a portable terminal with which a body can be mountedlworn, 
Comprising: 
It is a memorylstorage means to an inside, 
A computer, and the modulation-demodulation means for communication and a display means with the 
exterior are arrangelpositioned, 
Enabling the input-output of dentist business at large can perform a dentistry worker at large, an 
electronic medical chart, medical treatment fee calculation, etc. by a hand, 
And it is enabled for the number of persons restricted by synchronizing sharing, a display, etc. in such 
information to also disperseldistribute the office work of dentistry office work and medical-examination 
relation, and to perform it, 
Rationalization of dentist business is implement I achieved from this. 

It is preferable that the interface for operation is arrange I positioned in the position which can be 
operated in the case of a treatment as for this invention, 
However, 
By the physical requirements that the method of operation does not change with operators or a 
fingerltoe does not reach an interface, 
According to an inoperable condition and the condition (For example, it is when between is required etc. 
to an oral presentation and a screen display.) of demonstrating to a patient, an adjustment means by 
which the method of the operation of operation of the interface for operation and actual execution 
operation I movement of an interface performs time-delay is provided. 

This will also enable GUI operation adjusted in the frequencylcount of adjusting delay time with the 
frequencylcount of pushing so that it may perform in 2 second, or pushing the timing of a display of a 
display means, time to push, etc., when a switch will be pushed twice continuously, if it is [ for example, 
the interface for operation ] switches. 

Furthermore, this invention takes in X-ray image, overlaplsuperposes with an actual image, or connects 
the X-ray image for every toothlgear, for example, and forms a panoptic image, 
It overlaplsuperposes with the actual image by which the imaginglphotography couplinglbonding was 
carried out similarly, and provides the means which enables the panoptic comparison from the side 
surface of a dentitionlgear_row. 
The much more understanding with respect to a patient's treatment is implementlachieved by 
performing the stacking I superposition of this actual image and X-ray image, juxtaposition, etc. on a 
display means. 

Furthermore, this invention is connected with a computer terminal with a radiolwireless or a wire 
communication, 
A liquid-crystal-display part, a ten-key pad, etc. are equipped depending on the case, and a user's arm, 
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a leglfoot, and the terminal with which another sitelpart can be mountedlworn are formed, 
It is possible to make it possible to perform an input-output with computer terminals, such as patient 
information, by a hand, and to perform the acknowledgement at the time of giving treatment 
explanation for every past data which a dentist needs for a treatment, or patient in the state which is 
not in sight from a patient, 
Exact medical examination to a patient, treatment description, etc. are enabled. 

Namely, the portable terminal equipped with the input part which inputs a dentistry relevant 
information, and the display part which displays a dentistry relevant information, a recording means to 
record a dentistry relevant information temporarily or continuously, 
You may be together put with the dentistry medical-examination system which consists between a host 
terminal and a portable terminal equipped with a process means to process a dentistry relevant 
information based on a predetermined algorithm, and a center terminal of an information transmission 
means to perform information transmission with a radiolwireless or a wire communication, 
In this case, each dental personnel may mountlwear bodies, such as an arm, a leglfoot, upper half 
body, and lower body, with a portable terminal, and may carry it, 
It is good also as sharing of the information in which all dental personnel or one part of those is 
displayed being possible. 

centralized management set it as the structure which can be carried so that it may come out and show, 
and also may use it as a personal computer of a tablet type or a desk-top typelmold, and concerning 
[ this system/ said ] dentistry also in that case may be performed. 

This portable terminal can be input-output, and since it is a terminal which can process information, 
dentist business relevant informations, such as intraoral information, dentistry medical-examination 
information, dentistry office information, and dental-personnel information, are manageable across the 
board. 
Specifically display the corresponding information from peripheral devices, such as software and an 
intraoral camera, etc., or, 
Although what shows the state which shares the data of the state which can perform the 
memorylstorage of input processing, such as addition of novel data, correction, and deletion, and data, 
another portable terminal, and a host terminal, synchronizes them, and can perform display and input 
processing is illustrated, it is not restricted to this, 
A display, recording, and input processing of the dentistry information to require can be performed from 
a portable terminal at least. 

On the monitoring screen of a computer, it is indicated to the screen of a portable terminal by a menu, 
for example, 
In addition, whenever a user selects each information in a mouse I mouth etc., all the information of a 
specific patient is separately made for a display as a window screen on the display and one screen on 
which a screen switches. 

A user inputs selection, the novel I new, correction, deletion, etc. according to the display content of a 
screen. 
Input may be performed using a built-in ten-key pad and virtual ten-key pad, or you may be performed 
by the selection in a mouselmouth, a ten-key pad, etc. of an input character which were preset. 

Moreover, each employee may perform input of a dentistry employee's attendance using his own 
portable terminal and a host terminal, for example, or an attendance person in charge may input the 
novel I new, correction, deletion, etc. from his own portable terminal or host terminal. 
When dental personnel have a portable terminal, respectively and only the person in charge makes the 
process possible, respectively, you may set a password to a person in charge. 

Centralized management is one terminal, for example, and it shows the case where input-output 
presenting of dentist business relevant informations, such as intraoral information, dentistry medical­
examination information, dentistry office information, and dental-personnel information, can be 
performed, 
Even if it is not only this but some [ the ] information, it is contained if it responds to the target 
management object. 

This invention is formed by combining further the subdivision image like parts previously subdivided in 
the menu of the dental treatment, 
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It makes it possible to form images for description, such as a still image according to the treatment for 
every patient, sliding motion drawing, or a moving image. 

It is preferable that the subdivision image is previously created by CG image and the moving image by a 
tooth-extraction image, an antagonistic-tooth extension image, the illustration image of a processed 
material etc., for example. 
A dentist, dental hygienist, etc. select these from the treatment menu display of an implant treatment, a 
prosthesis treatment, etc. based on a patient, it couplelbonds together, or a patient selects and 
couple I bonds together. 

Selection selects each subdivision image, and if it is made to perform continuously on a computer, it is 
sufficient for it. 
Moreover, two or more preselected existing moving images are prepared, and a dentistry worker or a 
patient may see during a treatment before a treatment and after a treatment as a combination moving 
image for treatment description depending on the case. 

Since this connected image can form the content adapted to a patient's own treatment condition, it can 
anticipate the effect to much more understanding and educational campaigns, such as dental-caries 
prevention. 
You may use what imagelphotographed the patient's image for the same image-like typelformula by the 
moving image of the shape of these parts, and an imaging I photography means, converting it, 
It is intelligible for a patient, and also proposes the treatment system which is easy to use it for users, 
such as a dentist. 

ADVANTAGE of the Invention 

This invention enables the clear panoptic display by an actual image about a one part or all part of 
dentition I gear _row, 
Furthermore, X-ray image can be accumulated, or written together and displayed depending on the 
case, 
From this, intelligible medical-examination explanation can be given with respect to a patient using the 
said display. 

Moreover, while enabling this invention to display correctly the imaging I photography position of the 
intraoral camera which used the reflective mirror, the imaging I photography attitude I position of the 
imaging I photography unit which moves an intraoral area in every direction is grasped I ascertained, 
Adjustment of a picked-up image in a clear state is enabled. 

A patient is always recognizing one's intraoral condition and the necessity for medical examination by 
the display means displayed as a list by the paper or the recording medium so that carrying was 
possible, possibility of performing continuously the medical examination and improvement for the 
improvement in intraoral health becomes high, and improved management of him, such as an 
improvement of the profit in dentist business, also becomes possible. 

This invention is processing the process of dentist business at large using the portable terminal in which 
digital data processing is possible, and also makes rationalization and cost reduction possible. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[FIG. 1] 
FIG. 1 is a block diagram which shows one Example of this invention. 
[FIG. 2] 
FIG. 2 is a schematic diagram for describing an Example. 
[FIG. 3] 
FIG. 3 is a schematic diagram for describing an Example. 
[FIG. 4] 
FIG. 4 is a schematic diagram for describing an Example. 
[FIG. 5] 
FIG. 5 is a block diagram which shows the other Example of this invention. 
[FIG. 6] 
FIG. 6 is a schematic diagram for describing an Example. 
[FIG. 7] 
FIG. 7 is a schematic diagram for describing an Example. 
[FIG. 8] 
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FIG. 8 is a schematic diagram for describing an Example. 
[FIG. 9] 
FIG. 9 is a schematic diagram which shows one Example of this invention. 
[FIG. 10] 
FIG. 10 is a schematic diagram for describing an Example. 
[FIG. 11] 
FIG. 11 is a schematic diagram for describing an Example. 
[FIG. 12] 
FIG. 12 is a schematic diagram for describing an Example. 
[FIG. 13] 
FIG. 13 is a block diagram which shows the other Example of this invention. 
[FIG. 14] 
FIG. 14 is a schematic diagram for describing an Example. 
[FIG. 15] 
FIG. 15 is a schematic diagram for describing an Example. 
[FIG. 16] 
FIG. 16 is a schematic diagram for describing an Example. 
[FIG. 17] 
FIG. 17 is a schematic diagram for describing an Example. 
[FIG. 18] 
FIG. 18 is a block diagram which shows one Example of this invention. 
[FIG. 19] 
FIG. 19 is a schematic diagram for describing the Example of this invention. 
[FIG. 20] 
FIG. 20 is a block diagram for describing the Example of this invention. 
[FIG. 21] 
FIG. 21 is a block diagram for describing the Example of this invention. 
[FIG. 22] 
FIG. 22 is a schematic diagram for describing the Example of this invention. 
[FIG. 23] 
FIG. 23 is a schematic diagram for describing the Example of this invention. 
[FIG. 24] 
FIG. 24 is a block diagram for describing the Example of this invention. 
[FIG. 25] 
FIG. 25 is a block diagram for describing the Example of this invention. 
[FIG. 26] 
FIG. 26 is a block diagram for describing the Example of this invention. 
[FIG. 27] 
FIG. 27 is a schematic diagram for describing the Example of this invention. 
[FIG. 28] 
FIG. 28 is a schematic diagram for describing the Example of this invention. 
[FIG. 29] 
FIG. 29 is a block diagram for describing the Example of this invention. 

EMBODIMENT of the Invention 

Page 14 of 61 

Then, the various forms and Examples for implementing this invention are described in detail, referring 
drawings. 
However, this invention is not limited only to the following form, 
Please understand that a various change and improvement are possible in the scope of the present 
invention. 

It is the method of this invention carrying out continuous shooting imaging I photography of the 
dentitionlgear_row, combining the partial panorama image by a panorama synthesislcombination, and 
these partial panorama images, and forming the whole panorama dentitionlgear_row, 
Comprising: 
By the structure which preferably arrangelpositions a mark in a syntheticlcombination part, it makes it 
possible to form easily a dentitionlgear_row panorama image with a hand-held camera. 

This invention acquires the unit picture corresponding to medical examination and improvement from a 
medical checkup in the case of dentistry medical examination, and the other oral-cavity images 
imagelphotographed at home using an intraoral camera and an X-ray imaging apparatus. 
This unit picture is projected on the monitor (display) apparatus for computers which can be seen, for 
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example together with a patient, 
While a patient recognizes an intraoral condition, with a dentist The orderlrank of medical examination, 
the start period of medical examination, 
While printing or making a printinglprinted_character and the mobile telephone equipped with the 
storage medium memorizelstore the medical-examination improvement order information obtained by 
filling in the degree of the necessity for medical examination, etc., and an unit picture in 1 sheet of 
paper, it is a homepagelwebsite which he displays on the monitor of a mobile telephone, or a dentist 
opens otherwise, 
Comprising: 
It displays on the screen only for an individual. 

This invention is a portable terminal with which a body can be mountedlworn, 
Comprising: 
It is a memorylstorage means to an inside, 
A computer, and the modulation-demodulation means for communication and a display means with the 
exterior are arrangelpositioned, 
By making possible an input-output and data processing of dentist business at large, dental personnel 
can perform a dentistry worker's attendance management, electronic medical chart entry, medical 
treatment fee calculation, etc. by each hand, 
And such information is shared. 
A portable terminal is wirelessly connected through media, such as infrared rays and light, or is 
connected with a host terminal with a wire communication. 
Or a portable terminal may have a computer specification linked to the cloud-computing-ized computer 
network through wireless LAN, wired LAN, etc. 

(1st Embodiment) 
Fig.1 (a) is a figure which shows one Example of this invention. 
In the figure, the reference number 11 is an intraoral image input means, for example, is an apparatus 
which imagelphotographs and obtains digital image data using the camera for imagelphotographing all 
the teethlgears of the upper jaw and the lower jaw. 

The intraoral image input means 11 are a reflection type dental camera using a convex mirror as shown 
in FIG.3(c), and the other cameras for intraoral imaging I photography using a fish-eye lens, for example, 
Comprising: 
The digital image of all the teethlgears is output. 
Or as shown in FIG. 6, each toothlgear is imagelphotographed with a normal intraoral camera, an 
outline is extracted from each picked-up image, and it connects and synthesizelcombines in the common 
part of the outline, and may use the method of acquiring all the toothlgear images, etc. 

12 is a medical-examination sitelpart detection means, 
For example, it is a thing for setting the toothlgear for medical examination or improvement, and its 
toothlgear predetermined range, 
Graphics software is used by an extensive intraoral image to visual observation input by the intraoral 
image input means 11, 
It cuts out and extracts. 
Or that center is calculatedlrequired assuming the outline which extracted the toothlgear outline by the 
process of software, was calculated I required, and was extracted to be a circle I round I yen, and the 
process etc. at which a radius extracts the image of a radius longer 10 % - 20% than an outline from 
th is center a re shown. 

13 is an unit picture formation means, 
Forming of the image for the medical examination obtained by the medical-examination sitelpart 
detection means 12 is carried out to a display, 
It is a thing for forming the image which added the medical-examination orderlrank and the areal region 
as which a comment is filled in. 
The creation display of the form is automatically given because the unit picture formation means 13 
designates a medical-examination site I part by icon operation by software by the medical-examination 
site I part detection means 12 mentioned above. 

A user may designate himself the form of the unit picture display created separately when an image 
projectlreflects only a designated range from the image input by the intraoral image input means 11. 
When an unit picture is displayed, you may also imagelphotograph and display an image with the 
camera using the suitable reflective mirror shown in FIG. 3. 
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The display is displayed in moving image at first in an unit picture area, and it is pushing a 
determination button after that, it may decide, and may display it as a still image. 

14 is a medical-examination orderlrank setting means, 
For example, according to the advancing condition of a dental caries, and the grade of medical­
examination improvement, while a dentist does a consultation with a patient arbitrarily, the advancing 
condition of a dental caries and deformation degree of a shape are measured automatically, 
You may determine an orderlrank. 
The determination of an automatic orderlrank expresses the difference in a toothlgear color numerically, 
and compares with a fixed threshold value, or, 
From a toothlgear unit form, if [ fixed ] there exists the deformation degree at all, it has exceeded, or 
when the magnitudelsize of the spectral content based on the wavelength with respect to the 
illumination light source of a dental-caries detection wavelength is more than predetermined value, 
referring the order I rank is performed, and you may change the order I rank of the image on the screen of 
a monitor (display) apparatus. 

The above-mentioned change determines the order I rank of a treatment and a medical examination, 
after talking with a patient, 
Rationality of consultation hours can be intended because the orderlrank of the unit picture 
arrangelpositioned on a screen is changed automatically and performs printing for patients by pushing a 
determination button from this, after deciding. 

15 is a medical-examination description formation means, 
It is a means by which a dentist fills in as data the content which thinks that a patient needs entry of the 
medical-examination start stage, the urgency of medical examination, or the medical-examination 
method like the medical-examination orderlrank setting means 14. 
This entry The input from the keyboard (for example, 315 of FIG. 3) of a computer, 
The input by operating the buttonlpeony which accompanies a camera main body in the state which 
selection of the existing established theory brightlclear by operation using a mouse I mouth (for example, 
316 of FIG. 3) and the operation button of the intraoral camera shown in FIG. 3 connected to the input 
interface of a computer may be used. 

Although a medical-examination start date or the date of a scheduled medical-examination start is 
entered in 23b from the cell 21b which the medical-examination description formation means 15 shows 
in FIG.2(e) from FIG.2(c), as for this date, the medical-examination possible shortest day may be 
displayed automatically. 

It is a day as which the shortest day which can be medical-examination started calls the date 
entry_column of a scheduled medical-examination start in the database of each patient recorded and 
accumulatelstored by the recording means 17, and it is not entered in it, 
Comprising: 
You may have a function set so that the shortest day may be displayed. 

A concrete structure is shown in FIG.l(b). 
This is the structure of a part of medical-examination description formation means, 
Comprising: 
The state which abbreviatelomitted others is shown. 
151 is patient database calling means, 
Comprising: 
It is the database with which the image data, orderlrank data and treatment start date (time is 
included) data which are shown in FIG. 2, and description data were recorded, 
From what general management is made, related data are recorded on a temporary recording area. 
When this has many stored data, the structure which goes data to a database for calllnominal every 
time it testlinspects may be sufficient. 

The shortest medical-examination day search means 152 outputs this as a shortest medical-examination 
day, when the date in which medical-examination start date data are called, and the medical­
examination start date is not entered from this inside is searched from the search start date and there 
exist data not corresponding. 

153 is the shortest medical-examination day display means, and is a means to display date-time 
searched and detected by the shortest medical-examination day search means 152 on the display part 
on an unit picture. 
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154 is an empty medical-examination day display means, 
Open medical-examination date-time is displayed intelligibly, 

Page 17 of 61 

For example, you may perform the display of a unit, several month unit, or an one-year unit for one 
month on computer monitors, such as an informality display of an analog timepiece and a 
ca lendarl calender. 

155 is a determination input means and is an input part for starting recording in a database with a 
patient's consent. 

156 is a recording means, 
It is a means to perform recording in a database, 
However, 
This recording means 156 is the same as the recording means 17, 
Definite recording may be carried out by the recording means 17, 
However, 
Medical-examination date-time has possibility that the other doctor has stood the schedule similar to a 
patient simultaneously, 
From this, a rapid ♦G-♦A base needs to be recorded, 
It is preferable that recording in a database is performed from this immediately after determining. 

When returning it to Fig.1 (a) again, 16 is the display output means, 
Edit the image which consists of an unit picture, a medical-examination orderlrank, and medical­
examination description on the screen of the monitor (display) apparatus of a computer, and it displays, 
or prints and prints the image edited on the paper using the printer (for example, 317 of FIG. 3). 

17 is a recording means and it is for recording the edited image data, 
Comprising: 
It is a means for recording as some electronic medical charts which dentist equipped, or recording on a 
patient's mobile telephone and a computer through a storage medium. 
The recording means 17 contains the database which stored the whole patient's data from the data of 
patient each. 

Next, FIG. 3 shows and demonstrates an example of an intraoral camera. 

That the reference number 301 is a housing leasing for a holding I grip, and should form a pencil-shaped 
intraoral camera, it forms by a cylindrical form and internally_contactslinscribes in the USB connection 
circuit for connection to a circuit board and the exterior, and the USB socket inside. 

The camera unit 309 is integrally connected at the front-endltip, 
For example, as shown in FIG.3(e), the camera unit 309 arrangelpositions a CCD camera at the center, 
The structure which, and is arrangelpositioned at equal intervals around it is shown. [ white LED, LED of 
another color, and the element 312 for other illumination ] 

302 is a reflective-mirror unit, 
The plane mirror 303 arrangelpositioned at an angle 45 degreeltimes, for example connects at a front­
endltip, 
A rear end is inserted-connected on the outer periphery of the camera unit 309, and the cylindrical part 
305 is formed in the exchangeable state. 
It is preferable that a setting which the external shape of the camera unit 309 and the internal shape of 
the cylindrical part 305 of the reflective-mirror unit 302 are formed by ellipse shape, and does not rotate 
at the time of insertion mountinglwearing is madelformed. 

The reflective-mirror unit 302 is exchangeable timely, 
The state equipped with the reflective-mirror unit which FIG.3(b) equipped with the plane mirror 303, 
and FIG.3(c) are the state in which the reflective-mirror unit 310 to which the spherically-shaped convex 
mirror 308 was set carried out the insertion coupling I bonding with the camera unit 309. 

Thus, when imagelphotographing all the teethlgears, the reflective-mirror unit 310 which connected the 
convex mirror 308 of FIG.3(c) is used, 
The convex surface reflective image I video of the convex mirror 308 is image I photographed with the 
camera 313 of the camera unit 309, 
The output light of the element 312 for illumination reflects the convex mirror 308, 
An intraoral observation part is irradiated. 
As for the camera 313, a CCD pattern, a C-MOS pattern, etc. are illustrated, and although high quality is 

http://www.thomsoninnovation.com/tip-innovation/printRecView.do?ResultSetid=l3620... 11/23/2016 



Page 226 of 392

Thomson Innovation Record View Page 18 of 61 

more preferable, it may be used for resolutionldecomposability for an image quality by the case 
constituted mainly of a moving image, making it low. 

In normal imaging I photography, insert in the outer periphery of the camera unit 309 the cylindrical part 
305 of the reflective-mirror unit equipped with the plane mirror 303 shown in FIG.3(b), and it is made to 
couplelbond together, and uses. 

304 is a lead wire and can utilize the exclusive electricity lead wire, a general purpose USB cable, etc. 

306 and 307 are operation buttons, and are buttonlpeonies, such as 1 or several press-type, rotary 
types, these combination-types,, and it showed them two by the present Example. 
The selection which cameras, such as on-off of a power supply, were operated, and also was displayed 
on the monitor monitor 314A of the computer 314 connected through the lead wire 304, 
The GUI (graphical, user interface) function which pushes this operation button 307 and operates the 
display window for operation may be provided. 
For example, when rearranging in order of an orderlrank automatically after the orderlrank of an unit 
picture is decided, these operation buttons 306 and 307 are operated, and execution is made possible. 

For example, it is good also as the button I peony which corresponds 306 to the left-click function of a 
mouse I mouth, and a button I peony which corresponds 307 to a right-click function. 

314 is a computer and illustrates the thing in which the monitor (display) 314A and the integrated type 
were formed. 
In addition, the combination as a dedicated device may be sufficient. 

315 is a keyboard and 316 is a mouselmouth for computers. 
It serves also as all and the switch for being used as an object for computer operation, and also 
operating an intraoral camera. 

It is a printer, 317 is formed with the color printer of an inkjet system and a laser system, etc., and 
when a patient is printed and provided with his intraoral image, it is used. 

FIG.3(d) shows the reflective-mirror unit 318 which used the concave mirror 311 as a reflective mirror, 
Comprising: 
For example, when you require an extensive image, it uses. 
Moreover, when image I photographing only inner side extensively from a dentition I gear _row in an 
intraoral case, the curvature of the concave mirror 311 is adjusted in the direction closelsimilar to a 
plane mirror, 
By imagelphotographing from the place from which some were leftlseparated, the wide range image 
shown by this invention may be acquired from a dentitionlgear_row. 

In this invention, not only a dentitionlgear_row but ♦♦♦♦, a lip, a gum, etc. may be handled as a wide 
range image and an unit picture. 
For example, expression of tongue cancer can display a polyp as an unit picture, and it can utilize 
suitably this invention in the case of demonstrating medical examination, etc. 

Next, this invention is demonstrated with reference to FIG. 6 which showed an example for forming all 
the toothlgear images. 
The reflective-mirror unit 302 using the plane mirror 303 as shown in FIG.3(b) is used for the camera to 
be used. 
Moreover, rest digital drawing imaging I photography may be sufficient as an image, and digital video 
recording may be sufficient as it. 
In addition, since it is an object for video recording when obtaining a several still image from a moving 
image digital image and a pixel count becomes comparatively small, it is preferable to imagelphotograph 
moving a still image with an auto shutter. 

It image I photographs moving the plane mirror 303 of the reflective-mirror unit 302 to 612 directions 
from the photographing face 601 with respect to all the teethlgears of the lower jaw 600 shown by Fig.6 
(a). 
In digital video recording, it is the same as that of the case where a still image is input by a 30 sheet/ 
second grade, 
From this, if the reflective-mirror part of the intraoral camera for digital video recording is moved along 
the locusltrajectory of the photographing faces 601-612 of Fig.6 (a), many still images will be 
calculated I required. 
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In addition, since there are many pixel counts and resolutionldecomposability is higher than still image 
acquisition according [ the direction of still image continuous shooting I imaging ] to video recording, it 
becomes a preferable aspect when acquiring each toothlgear image from these toothlgear images of all 
the. 

FIG.6(b) has shown a part of each image at the time of performing imaging I photography shown by Fig.6 
(a). 
613 is a common partial image of the images 601 and 602, 614 is a common partial image of the images 
602 and 603, and 615 is a common partial image of the images 603 and 604. 
In addition, it imagelphotographs so that a common partial image may be acquired by each of 604, 605, 
605, 606 and 606, 607 and 607, 608 and 608, 609 and 609, 610 and 610, 611 and 611, and 612. 

For example, these images are binarized, and in the state which acquired the outline, the outline of the 
common part is overlaplsuperposed so that it may correspond between images. 
Furthermore, it imagelphotographs and image-forms in image 605, 606, 607, 608, 609, 610, 611, 612 
and order, each image is connected based on a mutual common part, and all the toothlgear images are 
acquired. 
A panorama-like occlusal-surface image can be formed with a well-known panorama 
syntheticlcombination software, 
However, 
Since an image is correct I amended before a synthesislcombination when rocking I fluctuation by hand­
holding influences, it may be preferable to perform an affine transformation process. 

Next, operation I movement of the said Example is demonstrated in detail with reference to FIG. 2. 

For example, all the intraoral upper-jaw teethlgears are imagelphotographed by the intraoral image 
input means 11. 
The position of the imagelphotographed image is shown to Fig.2 (a). 
The intraoral image input means 11 should just be an image which the toothlgear which the dentist 
made medical-examination object at least is contained, and is understood into which intraoral part it 
corresponds. 

The image shown by Fig.2 (a) may be imagelphotographed by the intraoral imaging I photography unit 
shown, for example in FIG.3(c), and also may calibrate, and may correctlamend distortion. 
Moreover, the intraoral image input means 11 may always be all the teethlgears, and may be a case 
where it is a partial toothlgear, and one toothlgear. 
Fig.2 (a) shows the upper jaw 20 and all the teethlgears and a palatum-durum part are also 
image I photographed, 
It may carry out by combining the medical examination of this sitelpart. 

Next, the medical-examination sitelpart detection means 12 extracts the sitelpart which requires 
medical examination and improvement automatically or manually. 
When extracting manually, similarly to graphics software, it designates with a tabletlcircle or a 
squarelrectanglelintersection using a mouselmouth, and a copy, cutoff, etc. are carried out, and also 
this is affixed by an affixing operationlwork. 
20a, 20b of Fig.2 (a) and 20c show the state which indicated the circlelroundlyen of the color which is 
conspicuous by graphics software for the toothlgear made into object by the instructionlindication 
manually or automatically. 

Indicating by an instructionlindication manually is the mouselmouth and keyboard attached to a 
computer are operated and they are a circlelroundlyen, a squarelrectanglelintersection, and another 
outline figure etc., 
Comprising: 
An inside is drawing that by which the permeation I transmission process was carried out, 
Indicating by an instruction I indication automatically are a circle I round I yen of a predetermined radius, a 
squarelrectanglelintersection of a predetermined area, etc., when it has a pointer in a 
designationldesignated sitelpart and a button I peony is pushed with a mouselmouth for example, on a 
screen, 
Comprising: 
That by which the permeation I transmission process of the inside was carried out is displayed. 

Next, the designated toothlgear 20a which is shown in FIG.2(c) is adjusted to the unit picture 21 by the 
unit picture formation means 13. 
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In that case, the addition setting of the medical-examination start date column 21b filled in after 
determining the orderlrank column 21a which fills in an orderlrank after determining the orderlrank of a 
treatment, for example, for example, a treatment start, and the description column 21c which fills in 
what kind of medical examination is carried out is carried out. 
The orderlrank of FIG. 2 displays this shortest medical-examination day on the medical-examination 
start date column 21b of an earliest unit picture, for example. 
When a patient agrees with respect to this day, it moves to the determination input means 155, this day 
is determined, and it records on a patient's database by the recording means 156. 

When a patient does not agree, an empty medical-examination day is displayed in a two-dimensional 
format like a calendarlcalender format by the empty medical-examination day display means 154. 
This display should just be a display with a patient intelligible at least, although the method of schedule 
displays, such as a looked-through type and hand turning-over type, is employ I adopted. 

In addition, since not only the date but time is required, it is preferable to be carried out by combining a 
timepiece display. 
When there exists consent of a medical-examination start date based on this display, that date-time will 
be input by the determination input means 155, and it will record on a database by the recording means 
156. 

It moves to the unit picture of the following orderlrank, and determination entry of the same medical­
examination start date is carried out. 

Since such schedule operation of a medical-examination day needs to avoid confusion with a schedule 
with the other patient who did not arise with a transient medical examination when this invention sets 
the several date of a scheduled medical examination, it is effective in schedule clarification. 

In addition, what entered the ID number in one of columns for every toothlgear may be used. 
The box display for input etc. for which this column is used in a database are shown, and the medical­
examination day can determine automatically the day open from the other patient's medical-examination 
schedule, 
When an unit picture is displayed from this, you may display the vacant time from another patient's 
data. 
The image before a treatment should just have a column as which a treatment orderlrank is displayed at 
least, or the display content in these frames may attachlsubject identification agreement to each, and 
may display it. 

FIG.2(d) is the unit picture 22 which shows the toothlgear 20b for the medical examination of Fig.2 (a), 
and FIG.2(e) is the unit picture 23 which shows the toothlgear 20c for the medical examination of Fig.2 
(a). 

Orderlrank column 22a, medical-examination start date column 22b, and the description column 22c are 
integrally displayed on the unit picture 22, and, as for FIG.2(e), the orderlrank column 23a, the medical­
examination start date column 23b, and the description column 23c are similarly displayed on it 
integrally in the unit picture 23. 
In addition, when deciding, a determination button (the virtual buttonlpeony displayed on the screen is 
included) is pushed. 
By pushing a determination button, you may rearrange and display along the number of an order I rank 
entry_column, and creation time of the paper finally passed to a patient can be shortened by automating 
th is operation I work. 

The figure shown in FIG. 2 may show the state as which the whole is displayed on the monitor monitor 
of one computer. 
In this case, it may already serve as the operating range in the display output means 16. 

By the medical-examination orderlrank setting means 14, while a patient talks with dentist itself or 
dentist, it determines and fills in the orderlrank of orderlrank column 22a. 
Medical-examination start date column 22b and the description column 22c are similarly filled in by the 
medical-examination description formation means 15. 
Since this entry includes many special content, dentist may perform it independently previously. 

The display output means 16 forms and displays the several unit picture settled on the computer screen, 
and the state by which all the toothlgear images are published. 
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When the display output means 16 is performed at the time of dentistry medical examination, etc., 
displaying on one screen is preferable. 

However, when there are many unit pictures, it may shrinklreduce in that a scroll is also performed 
♦♦♦♦ if needed, or you may display on a thumbnail form. 
Furthermore, with a printer, the image in the settled display output means 16 may be printed on a 
paper, and may be distributed to a patient. 
A patient is possessing one's intraoral area by an image, and going to hospital in order to attain intraoral 
improvement in health is anticipated. 
And after the completion of medical examination, as again shown in FIG. 1, intraoral 
imaging I photography is performed. 

An image display as shown in FIG.2(b) by using the toothlgear 20a of the same sitelpart as the unit 
picture 24 is performed. 
24 d is a medical-examination sitelpart and the orderlrank display as which 24a searched the image 
data same from the image data to which it is the medical-examination orderlrank setting means 14 for 
example, and the medical-examination orderlrank was set previously, and was displayed at that time is 
performed. 
The matter of record at the time of treating 24b, for example by the medical-examination description 
formation means 15, etc. are described previously. 

And the unit picture after the medical examination shown by Fig.2 (a) is an unit picture before medical 
examination, 
Comprising: 
It displays in the location adjacent to the same thing, and the reliance for dentist and the timing of 
hospital visit for the maintenance of the treated toothlgear can be recognized. 
24c is the description column after medical examination, for example, and its description column for 
consulting the start of the next medical examination with a patient is more preferable. 

And by the display output means 16, the image of 4 sheets as shown, for example by 400 of FIG. 4 in 1 
sheet of paper with a printer is printed, a patient is passed, and the necessity for continuous medical 
examination is given to a patient. 
In addition, 400 is although the intraoral wide range image shown by Fig.2 (a) is not published, 
Preferably a wide range image is published, it is clarifying a medical-examination sitelpart and a 
patient's much more understanding is obtained. 

Each display column of FIG.2 and FIG.4 is an example, and the number of the display columns per unit 
picture and a display content are also suitably selected according to the objective of a treatment, a 
schedule, etc. 

(2nd Embodiment) 
Next, another Example is shown and described to FIG. 5. 
The reference number 51 is a wide range image input means in the figure, 
It is a means for imagelphotographing all the teethlgears of the intraoral upper jaw, and all the 
teethlgears of the lower jaw, 
For example, a wide range image is acquired by imagelphotographing with a camera all the teethlgears 
projected on the convex mirror shown in FIG.3(c), or a common part is synthesizelcombined from 
continuous shooting I imaging as shown in FIG. 6, and the still image which comprises a digital moving 
image, 
You may form all the toothlgear images. 

52 is a toothlgear detection means and is a means to extract each toothlgear image data from the 
dentitionlgear_row obtained by the wide range image input means 51. 
Extraction is very good in a means to imagelphotograph and one-image-ize each toothlgear using the 
plane mirror shown in FIG.3(b) other than a means only for a predetermined range to extract the 
periphery further by an outline extraction program, and to form the image of one tooth I gear for 
example, 
However, 
A means to cut out an unit picture from all the toothlgear images or an intraoral wide range image, and 
to form the image of one toothlgear may be rational and more preferable. 

53 is an unit picture formation means and is for respectively adding an orderlrank entry_column, a 
medical-examination description entry_column, etc. to each image acquired by the toothlgear detection 
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means 52, and forming the image for a display. 
Furthermore, it is preferable to form the database for teethlgears, and to attachlsubject and manage an 
intrinsiclnative symbol. 

54 is a medical-examination image selection means, 
It is a means for selecting the toothlgear used as medical-examination object, such as a dental caries 
and a defectldeletion, from an image, 
A dentist may read and compare visual observation or the data registered previously, and may select as 
a toothlgear of medical-examination object by the difference of a color, a shape, etc. 

55 is a medical-examination orderlrank setting means, 
A dentist determines the toothlgear order to treat independently, and also while a patient talks with a 
dentist based on the image by which project I reflected on the monitor (For example, the monitor 314A of 
Fig.3 (a)) of a computer or printinglprinted_character printing was carried out, you may determine. 

56 is a medical-examination description formation means, 
The arrangement with dentist itself or a patient may fill in the period of medical examination, a start 
date, the content of medical examination, the necessity for improvement, etc., or it may display the 
description previously recorded by the magnitudelsize of the difference by the comparison with previous 
data. 

57 is the display output means, 
The display image used as medical-examination object is displayed on 1 sheet of paper, or is displayed 
on the monitor (for example, 314A of Fig.3 (a)) of a computer, 
You may be provided to a patient's consent and the description for obtaining an understanding. 
Moreover, the image printed on the paper is provided to a patient, and continuous dentistry medical 
examination is implementlachieved as a future medical-examination schedule. 

58 is a recording means, 
It records as a patient medical sheet or a database, or it may upload to the storage area only for a 
patient of a server, or may record toothlgear image data on the recording part of a patient's mobile 
telephone. 

Next, operation I movement of the Example shown in FIG. 5 is demonstrated with reference to FIG. 7. 
In a present Example, all the teethlgears are imagelphotographed by the wide range image input means 
51 from a patient's intraoral area, and the image data 700 of all the teethlgears which consists of 1 
sheet or several sheets is formed (refer Fig.7 (a)). 
The image data 700 which shows all the teethlgears can make an example what connected and formed 
the still image shown in FIG. 6. 
From the obtained wide range image data 700, by the toothlgear detection means 52, it is manual or 
forms a toothlgear image automatically. 

As the method of detecting a toothlgear automatically, outline extraction of the intraoral image data is 
carried out by an outline extraction program, and a toothlgear outline is detected, respectively. 
In this case, when an outline is incomplete, several of those pointslpieces are detected and the virtual 
circle which passes several of these pointslpieces is formed. 
Since it can consider that this virtual circle is a position of one toothlgear, only predetermined value 
extends a radius further from the assumed center, and it extracts that range as an image of one 
toothlgear as a squarelrectanglelintersection surface. 

It comes to show the extracted image, for example in FIG.7(b). 
It is the toothlgear image 701 with respect to the toothlgear 71, is the toothlgear image 702 with 
respect to the toothlgear 72, and is the toothlgear image 703 with respect to the toothlgear 73. 

Next, by the unit picture formation means 53, in these tooth I gear images, an identifier etc. are 
linkedlrelated with a patient's information and it unit-picture-izes (refer FIG.7(c)). 
The display column 704 for entering a medical-examination orderlrank etc. in the unit picture 74 as the 
toothlgear image 701 is published. 
At the unit picture 75, the toothlgear image 703 and the display column 706 are published at the 
toothlgear image 702, and the display column 705 and the unit picture 76, respectively. 
These unit pictures are recorded on the preset patient database, and form a patient's up-and-down 
intraoral data list. 
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By the medical-examination image selection means 54, visual observation or automatic extract the unit 
picture 77 which shows the tooth image used as medical examination or the improvement object out of 
an unit picture (refer FIG.7(d)). 

It is the medical-examination orderlrank setting means 55 which has the structure similar to FIG. 1 and 
performs the same operationlmovement, and the medical-examination description formation means 56, 
and he is respectively dentist itself. 
or 
The medical-examination orderlrank etc. are filled in looking at the unit toothlgear image preferably 
reflected to the monitor of the computer with the patient. 

And a medical-examination orderlrank determines, 
You may display in the state edited in the step where the medical-examination start date etc. were 
written in further including a wide range image as it showed in the display output means 57 in the 
arrangementlsequence of an unit picture by which it was indicated by the order as shown in FIG.7(e) to 
the monitor 78 of a computer, or FIG. 7(f), 
Recognition of medical examination and the condition where consent is obtained by continuous medical 
examination can be formed in a patient. 

It is preferable that the unit pictures 707, 708, 709, and 710 are located in a line in order of a treatment 
start. 
FIG.7(f) is the screen display which contains all the toothlgear image data 711, for example, or the 
printed-matter-ized toothlgear data 79 which a patient carries. 

The recording means 58 records these unit pictures on a database, and is suitably utilized for 
adjustment of another patient's schedule. 

Moreover, in the case of wide image acquisition, this invention may move along a dentitionlgear_row the 
method using the convex mirror shown in FIG. 3, or a reflective mirror, may merge the method of 
couplelbonding and obtaining a still image, and may form the image of 1 sheet. 
That is, only a dentitionlgear_row is used as a still image, the sitelpart of a tongue is 
imagelphotographed using a convex surface reflective mirror, and the intraoral wide image equipped 
with the dentitionlgear_row without distortion by carrying out an image synthesis is acquired. 

Furthermore, an example of the panorama dentitionlgear_row image formation method which 
synthesizelcombines and forms a panorama-like dentitionlgear_row in clarity in the state which 
clenched its toothlgear is shown to FIGS. 8-12. 

As shown in FIG. 8, the image imagelphotographed from left backlinner is imagelphotographed to a 
central region with a camera, 
Direction of an intraoral camera is changed, 
The method of carrying out continuous shooting imaging I photography even of the central region from 
right backlinner is taken, 
However, 
In this case, an imaginglphotography state is interrupted in order to change the direction of a camera 
once, 
The synthesislcombination of a dentitionlgear_row image on either side is not made correctly, but 
shiftsldeviates from this in many cases. 

Moreover, in imaginglphotography of a molar, the action shot of the camera by manual control is 
arrangelpositioned between cheek flesh of an intraoral inner surface, and a toothlgear side surface, for 
example, 
Since an intraoral camera is moved in a state which pushes away this cheek flesh or a contact state with 
a tooth I gear side surface is formed, cheek flesh and a tooth I gear side surface will be in the state 
supporting the reflective mirror of an intraoral camera, and the imaginglphotography sitelpart of a 
camera, 
However, 
When an intraoral camera is moved to an anterior-teeth direction, it will be released from compression 
by cheek flesh, etc., 
It will be in a hand-held state and the position of the camera to image I photograph becomes unstable, 
An image is disturblconfused easily. 
Distance with the toothlgear side surface which is especially a camera and a to-be-photographed object 
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is fluctuatelvaried, or a blurring comes out for imaginglphotography, the toothlgear magnitudelsize 
which is a to-be-photographed object may be fluctuatelvaried, or distortion may arise in an image. 

The intraoral camera 901 using the reflective mirror shown in FIG. 8 is the structure which the structure 
shown in FIG. 3 was illustrated and put LED for light sources in multiple arrangementlarraylsequence 
around the module-like CCD camera and the C-MOS camera, 
Comprising: 
While performing illumination by LED for light sources to an intraoral area through a reflective mirror, 
images, such as an intraoral dentitionlgear_row, are acquired in continuous shooting, 
It can imagelphotograph stably from a molar, 
The camera for [ instead of what is restricted to this ] the radiograph which does not use a reflective 
mirror is used. 

The intraoral camera 901 used here the reflective-mirror unit 903 (302 of FIG. 3) provided with the 
planar reflective mirror 902 (303 of FIG. 3), 
A CCD camera, 
What provided the structure which carries out mountinglwearing use as replacementlexchange with the 
front-endltip of the main body 904 (301 of FIG. 3) equipped with the imaging I photography unit 905 
(309 of FIG. 3) which combined imaging devices, such as a C-MOS camera, and the illuminator which 
has arrangelpositioned the light emitting diode around [ about 4-8 ] an imaging device at the front­
endltip being possible is illustrated. 

What outputs a still image digital image using the continuous shooting method in which the 
imaginglphotography unit 905 imagelphotographs a still image so that an image may be acquired in per 
second 10 to 30 sheets is illustrated. 

The mark ML which attacheslsubjects the mark ML to the central region of the dentitionlgear_row 900a 
of the state which clenched its up-and-down toothlgear beforehand by the time it began continuous 
shooting imaging I photography, 
What can be vividly displayed on an image by camera imaging I photography, such as description with the 
coloring pen which can droplremove temporary adhesion of the colored seallsticker and a color, is 
preferable. 
Center vicinity at the time of attachinglsubjecting the mark ML to center vicinity of a dentitionlgear_row 
shows the place used as the referencelstandard at the time of synthesizelcombining, after carrying out 
continuous shooting imaging I photography of the dentition I gear _row on either side, 
Comprising: 
In addition, the sitelpart used as the image process top characteristics may be detected, and the 
site I part may be set on a mark image in the central region of the image I photographed image. 
It is preferable that the mark ML arrangelpositions so that an upper tooth and a lower tooth may be 
started. 

It is a position of a molar about this continuous shooting operation I movement, 
Comprising: 
For example, a tooth-surface is met like 906b and 906c from the state of 906a, 
Preferably only the same distance is releasedlseparated from a dentitionlgear_row side, and it has the 
main body 904 by hand, and moves and imagelphotographs the reflective mirror 902. 

IG is a display part for correctionlamendment and they are the parallel crosses for image correction, a 
squarelrectanglelintersection, the triangle, grid_patternlsquares, and another figure at the sticking 
member to which it adheres in the state which can peel on the tooth I gear surface, 
Comprising: 
What is necessary is just the display based on the distance between distortion, camera, and toothlgear 
side surface of an image which can correctlamend the magnitude of an image, etc. 
Moreover, if the color of the display part IG for correction I amendment also attaches I subjects 
discriminable color in green and other image processes, it will not restrict green. 

This sticking member is the toothlgear center, for example, as shown in FIG.8 and FIG.10, 
Comprising: 
The toothlgear which may be affixed on the toothlgear surface which attachedlsubjected the mark ML, 
and is affixed may affix and imagelphotograph a sticking member not only for one toothlgear but for a 
several toothlgear, and it is another toothlgear, 
Comprising: 
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By an intraoral area, there is no other support and you attachlsubject to the sitelpart which 
imagelphotographs a toothlgear manually. 

The method similar to the mark ML should just be used for the means which attacheslsubjects the 
display part IG for correction I amendment to the tooth I gear surface, 
A display correctlamends both image distortion and a magnitudelsize based on the display part IG for 
correctionlamendment which using the thing which does not melt or spread was illustrated and was 
imagelphotographed in common with both with the saliva etc. in the left dentitionlgear_row one part 
panorama image and the right dentitionlgear_row one part panorama image, 
It is suitable when couplelbonding together. 
In addition, when [ at which it dividedlsegmented into the left dentitionlgear_row, a center 
dentitionlgear_row and the right dentitionlgear_row, and three ] couplelbonding a panorama image in 
part, you may provide the display part IG for auxiliarylassistant in the common toothlgear of each 
partial panorama image rows. 

The correctionlamendment in each imagelphotographed still image is also due to the display part IG for 
auxiliarylassistant used as a referencelstandard within the image obtained by continuously shooting, for 
example, or 
Or in the imagelphotographed image group, one of those [ the ] by which the display part IG for 
correction I amendment is image I photographed is detected with a block matching method, a template 
matching method, etc., and it is based on this, 
The display part IG for auxiliarylassistant imagelphotographed by the other image was detected, 
Then, compared with a referencelstandard image, the difference of distortion, inclination, and a 
magnitudelsize, etc. may be detected and expansion, shrinkinglreduction, rotation, and 
correction I amendment using the affine transformation which carries out adjustment by movement may 
be performed. 
In the case of the imaging I photography by which rockinglfluctuation by manual control is not avoided, it 
becomes compoundable [ for the stable panorama dentitionlgear_row image formation ] by 
attachinglsubjecting the display part IG for auxiliarylassistant to a toothlgear. 

Correctionlamendment of the image using the above display parts IG for correctionlamendment may 
use the method used by the calibration of camera images, such as the method (IEEE.Transactions on 
pattern Analysis and Machine Intelligence,22(11);1330-1334,2000) of Zhang, for example. 
Moreover, the display part IG for correctionlamendment may not be essential by the process of an 
imaging I photography state, an affine transformation, etc. 

FIG.S(b) actually shows 1 time of the imaginglphotography range at the time of continuously shooting 
from a molar in schematic drawing. 
The continuous shooting image by a still image is acquired moving the reflective-mirror part of an 
intraora I camera sequentially I ike 906a->906b->906c->906d->906e->906f->906g. 

Since the intraoral camera 901 consists of a structure provided with the reflective mirror 902 which had 
a predetermined angle at the front-endltip, supposing it imagelphotographs the dentitionlgear_row side 
from the left backlinner toothlgear in the figure, it will be a central region and will change direction of 
the main body 904, 
It imagelphotographs sequentially from a right backlinner toothlgear in the figure, 
A 906-g surface was image I photographed from 906e shown in FIG. 8 from this, 
Then, the intraoral camera 901 is reversed, 
The imaging I photography from a right backlinner toothlgear starts. 

In order that the speed of continuous shooting may move the main body 904 manually, it considers the 
influence of rockinglfluctuation, such as camera shaking, and imagelphotographs it more mostly as 
about 30 sheets from per second 20 sheets, 
The thing with allowances to delete the image which camera-shook and was out of focus to do for 
continuous shooting imaging I photography is preferable. 

Although it is preferable to imagelphotograph until the mark ML comes in the center of a 
imaginglphotography screen or a reflective mirror, this continuous shooting is performed to the sitelpart 
which went through it to some extent or more, and selects the image I photographed image after that. 

It may be more preferable to have affine-transformed based on the common sitelpart of each image, 
and to prepare the state of an image before a synthesislcombination, for camera operation by manual 
control. 
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For example, a several point [ with respect to a comparison image/ matching method / block/ on the 
basis of the image which becomes the center in the syntheticlcombination beginning ] is detected. 
The following image is affine-transformed based on this common several point. 
For example, two or more pixel coordinates (xb, yb) of the following image corresponding to the pixel 
coordinate (xa, ya) of the referencelstandard image in a common part are chosen, and it substitutes in 
following Formula, and acquires the value of coefficient value a-f. 
You may perform a panorama synthesislcombination, preparing an image, after affine-transforming the 
following image and arrangingltidying_up an image in the state which substituted coefficient value in 
following Formula. 

[EQUATION 1] 
[MAT _IMAGE "J POXMLDOC0l-appb-M00000l.tif"] 

Thus, a part of image obtained by continuously shooting from left backlinner to front vicinity in the 
figure of the dentitionlgear_row 900a is shown in FIG. 9, and it uses together with FIG. 8 and 
demonstrates the imaging operation of an intraoral camera based on the said Example. 

It is an example of the picked-up image data sequence at the time of FIG.9(e) carrying out continuous 
shooting imaging I photography of center vicinity 907c in the picked-up image data of the 
dentitionlgear_row shown in FIG.S(b) to 907e vicinity from Fig.9 (a). 
In addition, since the intra oral camera had acquired the dentition I gear _row image using the reflective 
mirror 902, the picked-up image was shown in FIG.9 and FIG.11 in the state which has not been 
inverted, in order to make it intelligible, although right and left were reversed. 

Fig.9 (a) imagelphotographs 906c vicinity of FIG.S(b), 
FIG.9(b) imagelphotographs 906d vicinity, 
FIG.9(c) imagelphotographs 906e vicinity, 
FIG.9(d) image I photographs 906f vicinity, 
And FIG.9(e) is the image which imagelphotographed 906g vicinity. 
In addition, since it imagelphotographs manually, it cannot imagelphotograph in the state with always 
same picked-up image in many cases. 
Therefore, when the image is slanting, it is a part which overlaps another tooth I gear state, for example, 
and it is preferable to carry out correctionlamendment prepared using an affine transformation, and FIG. 
9 has shown the figure after correctionlamendment. 
In the case of correctionlamendment, you may use the perpendicularlvertical center line CL beforehand 
set to the reflective-mirror surface where the reflective mirror 902 other than the mark ML was 
imagelphotographed, and the horizontal center line HL as a sitelpart used as one referencelstandard. 

The grade which puts marks, such as a process us I protrusion, on the site I part which is not necessarily 
displayed on an image and corresponds to the edge of a reflective mirror at the starting point and the 
end point of a perpendicularlvertical center line and a horizontal center line, respectively may be 
sufficient as the perpendicularlvertical center line CL and the horizontal center line HL, 
Based on this mark, it may display hypotheticallylvirtually. 

Moreover, in accordance with the process correctlamended by a software, you may perform distortion 
with the lens of the CCD camera for imaging I photography. 

RM was an outline of the mirror, and although the imagelphotographed actual image turned into a 
circular shaped image within the outline RM, in order to make range description easy to carry out, it was 
displayed as the image of the squarelrectanglelintersection. 

Since the image imagelphotographed is hand-holding, the distance between a toothlgear and a camera 
may differ. 
However, 
In this case, you may correctlamend the magnitude I size of another picked-up image on the basis of the 
image which the mark ML and the vertical center line CL substantially correspondedlcoincided. 
In addition, the image acquired may be stabilized by performing continuous shooting 
imaginglphotography, making the front-endltip part of the reflective mirror 902 contact a toothlgear 
surface lightly. 

As shown in FIG. 8, the reflective mirror 902 of the main body 904 is arrangelpositioned in the molar of 
the left side from a front, and it is made to move to a front direction after that, and continuously shoots, 
for example, acquires the image of Fig.9 (a) - FIG.9(e). 
In this case, the image which carried out imaging I photography acquisition at the timing to which the 
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mark ML corresponded is employladopted as the vertical center line (CL) of the reflective mirror 902 as 
an image for syntheticlcombination (to FIG.9(c)). 
It is more preferable not to use it for a synthesislcombination, since it may become a cause of a 
shiftloffsetldifference at the time of a synthesislcombination when FIG.9(d) or subsequent ones is used. 

On the basis of the mark ML, the inclination of an image, etc. are correctlamended if needed that the 
image shown in FIG.9(c) should be made the image of a referencelstandard. 
That is, it is good also as a referencelstandard image to correctlamend an image on the basis of the 
long side and short side of the mark ML. 
The example of 1 syntheticlcombination operation is demonstrated below. 

The image employladopted as a synthesislcombination was shown after FIG.9(f). 
It corresponds in the image which FIG.9(f) shows in FIG.9(c), FIG.9(g) is corresponded in FIG.9(b), and 
FIG.9(e) is corresponded to Fig.9 (a). 

The image 906e shown in FIG.9(f) and 906 d of images shown in FIG.9(g) are overlaplsuperposed and 
combined based on the common part which the shape of the image of 906 d of images corresponds or 
approximates on the basis of the image 906e. 

When it overlaplsuperposes on the basis of FIG.9(f), the part protruded to the left surface of FIG.9(g) is 
shown by 1001a. 
1001a becomes an image of a molar direction. 

Next, the synthesized image shown in FIG.9(g) and the image 906c shown by Fig.9 (a) are 
overlaplsuperposed with visual observation or an image processing technique in the part into which a 
shape etc. are common on the basis of the synthesized image of FIG.9(g). 
It is the overlaplsuperposed image, 
Comprising: 
The part protruded into left direction from FIG.9(g) was shown by 1001b. 
1001b becomes an image of a molar direction. 

By overlaying I stacking in the image to which said operation I movement is carried out between the 
images adjacent to the next and also which the next adjoins, and a common part, a mark 
synthesizelcombines from the image in a predetermined position in panorama image to a molar 
direction, and forms a left side dentitionlgear_row. 

In addition, the method of connecting partial 1001a, l00lb .... protruded into the center image shown in 
FIG.9(f), and forming the panorama image of a left half can be illustrated. 

Moreover, the detection of the overflowing part extracts the part overflowing among 906 d of 906e and 
FIG.9(b) of FIG.9(c), for example, 
Furthermore, the part overflowing between 906c of 906 d and Fig.9 (a) of FIG.9(b) is extracted, 
Furthermore, the parts overflowing between the images which the next adjoins may be collected, this 
overflowing part may be connected as an image which finally showed the referencelstandard image in 
FIG.9(f), and a panorama image may be formed. 
It may be preferable that the image of the overflowing part overlap I superposes the image which adjoins 
from it on the basis of the image from the center. 

In addition, even if it is a case where overlaplsuperpose completely, and it does not correspond or 
approximate, when a marker part exists in common, the part may be overlaplsuperposed and the same 
synthesislcombination may be performed. 
In addition, since it is manual, depth perception and inclination may be different for every still image 
obtained. 
In this case, it correctlamends automatically using an affine transformation etc., or what is zoom-scaled 
arbitrarily and adjusted is preferable. 

The syntheticlcombination state is shown to Fig.12 (a). 
As shown by Fig.12 (a), the panorama dentitionlgear_row image of a left half can be formed. 

next, as shown by Fig.10 (a), continuous shooting imaginglphotography by a still image is performed in 
the direction which approximates 1101a->1101b->1101c and the center in the dentitionlgear_row 900a 
surface while maintaining fixed a distance as possible in the upper and lower sides or the state which 
has arrangelpositioned the reflective mirror 104 of the main body 103d to the seen right backlinner of 
the dentition I gear _row 900a of a state. 
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The positional relationship of the still image and the dentitionlgear_row 900a which are 
imagelphotographed by FIG.l0(b) was shown in schematic drawing. 

Having the intraoral camera 901 by hand, a user makes it move to the direction of 
1102a->1102b->1102c->1102d->1102e->1102f, imagelphotographs, and acquires a still image in 
continuous shooting. 
Since this example is a hand-held typelmold, a picked-up image inclines in right and left and a depth 
direction, or shiftsldeviates, 
However, 
An affine transformation is utilized, 
It may rotate based on the common part which exists between the adjoining images obtained by 
continuously shooting, and may provide the process of moving and adjusting an image. 

Since the thing of FIG. 8 was being used for the intraoral camera 901 shown by Fig.10 (a) as it is, it 
attached I subjected the same number and abbreviatelomitted description. 

In Fig.11 (a) to FIG.ll(e), the typical image was shown in 1102 f from 1102a of FIG.l0(b). 
About the structure which is common between FIG. 11 and FIG. 9, the codelsymbol same as the 
codelsymbol shown in FIG. 9 was attachedlsubjected. 

In FIG. 11, Fig.11 (a) shows 1102-d image vicinity of FIG.l0(b), 
FIG.ll(b) shows image vicinity of 1102e of FIG.l0(b), 
FIG.ll(c) shows 1102-f image vicinity of FIG.l0(b). 
Moreover, FIG.ll(d) shows 1102-g image vicinity of FIG.l0(b), and FIG.ll(e) shows 1102-h image 
vicinity of FIG.l0(b). 

In addition, FIG. ll(d) and ll(e) is a photograph image at the time of moving the reflective mirror 104 
to left direction, after the vertical center line CL and the mark ML correspond, 
Since the part of the stacking I superposition of the image image I photographed from the left-right 
direction will increase and the shiftloffsetldifference of an image will arise when these images are 
employladopted, this is not employladopted but FIG.ll(c) is employladopted from Fig.11 (a). 

In said image, the thing on the basis of the image (1102f of FIG.ll(c)) to which the mark ML and the 
vertical center line CL corresponded is shown in FIG.ll(f). 
Next, an images [ which are shown in FIG.ll(b) / 1102e and 1102f ] common sitelpart is 
overlap I superposed. 

The part which protruded the image 1102e from on the on the basis of 1102 f of images in the state 
overlaplsuperposed in the range which a shape corresponds or approximates is 1201a. 

Next, it overlap I superposes by the site I part which uses the pattern matching method etc. on the basis of 
the image which overlaplsuperposed this overlaplsuperposed image and the image 1201b shown in 
FIG.ll(b), and a shape corresponds or substantially correspondslcoincides from on that. 

The part overflowing in the overlaplsuperposed state is 1201b. 
The image which adjoins in this way is overlaplsuperposed, and it goes, and forms the 
dentition I gear _row of the rig ht side. 
What is synthesizelcombined as another synthesislcombining method as the referencelstandard image 
906e and the images 1201a and 1201b are shown in FIG.12(b) is used. 
In addition, when the image of back and front is overlaplsuperposed and there exist some 
shiftloffsetldifferences, any one of the overlap I superposed locations is deleted. 

1102 f of center images at the time of combining the center image 906e at the time of 
synthesizelcombining the continuous shooting still image and combining the image of the left 
dentition I gear _row in the above procedure, and the image of the right dentition I gear _row are 
overlaid I stacked, 
The panorama dentitionlgear_row shown in FIG.12(c) is formed by making it correspond or substantially 
correspond I coincide. 

It is preferable that a stacking I superposition carries out the connection synthesis I combination of the 
panorama dentitionlgear_row on either side, for example based on the boundary part (KL) of a center 
toothlgear and a toothlgear. 
In addition, the boundary of a toothlgear and a toothlgear is used bordering on the toothlgear boundary 
part of the upper jaw or the lower jaw, in order to respondlcorrespond, when it differs by the upper jaw 

http://www.thomsoninnovation.com/tip-innovation/printRecView.do?ResultSetid=l3620... 11/23/2016 



Page 237 of 392

Thomson Innovation Record View Page 29 of 61 

and the lower jaw, 
You may synthesizelcombine, 
The synthesislcombination in that case synthesizelcombines the panorama dentitionlgear_row of only 
the upper jaw, and the panorama dentitionlgear_row of the lower jaw, respectively, 
Finally the upper jaw and the lower jaw are synthesizelcombined. 
When there exist some shiftloffsetldifferences between center images, also in that case, it is the 
overlapping range, and it may eraseleliminate any one image. 

Moreover, it is not necessary to necessarily overlaplsuperpose the center image 906e and 1102 f of 
center images, and they just employ I adopt one of the center images 1301 beforehand. 
In that case, when some when the center image 906e is employladopted, it is a magnitudelsize of 
1201a, 1201b etc. may be corrected, for example and 1102 f of center images are employladopted, the 
magnitudelsize of 1001a, 1001b may be corrected. 
Thus, when not extracting the overflowing part other than the method of join I connecting the overflowing 
part between each image but overlap I superposing in the common part as it is, a stacking I superposition 
may be carried out, adjusting a magnitudelsize for center images. 

Thus, from a center image, a dentitionlgear_row on either side is synthesizelcombined, it is set as a left 
side syntheticlcombination dentitionlgear_row and a right side syntheticlcombination 
dentition I gear _row, and formation of the panorama dentition I gear _row which restrained the 
shiftloffsetldifference is enabled by synthesizelcombining these based on each center image. 

It is preferable for the synthesislcombination based on a center image to make a characteristic part the 
contact line (edge) of a center toothlgear and a toothlgear, for example, and to synthesizelcombine a 
left side synthetic I combination dentition I gear _row and a rig ht side synthetic I combination 
dentition I gear _row. 
In addition, it may be a toothlgear sitelpart etc. which a mark does not necessarily have the need that a 
center toothlgear is attachedlsubjected, and are imagelphotographed at the timing which changes the 
direction of a camera in the case of imaging I photography. 
The position of a mark is suitably selected for the other objective etc. 

Like a mark, a characteristic part is a sitelpart which can be aligned at the time of an image synthesis, 
and it is not specifically limited. 
Moreover, a more exact synthesis I combination is attained by setting the site I part which 
attacheslsubjects a mark to the dentitionlgear_row which is a to-be-photographed object beforehand, or 
it corresponds from an image to a mark. 

In addition, the above operation I movement description uses graphics software, 
The copy paste according the several image displayed on the computer monitor to visual observation 
and mouse I mouth operation, 
When it carries out based on operation of the reduction/enlargement of drag and drop and an image, 
deskew, etc., the well-known software for automatic panoramic photograph syntheticlcombination, for 
example, Photoshop Elements 7 (a trademark, the Adobe make), Photo Stitch (a trademark, Canon 
company make) etc., may be able to be utilized. 

[Creation of a three-dimensional panorama dentitionlgear_row image] 
A dentitionlgear_row is the shape in an arch shape curved with respect to the occlusal plane, 
When graspinglascertaining the whole actually, each toothlgear mode is known in the panorama display 
by two-dimensions, 
However, 
Since it displays on planar shape in the state with which the toothlgear is located in a line, 
3-dimensional graspinglascertainment is inadequate, 
The method which can be displayed three-dimensionally from this is preferable. 

The method of acquiring a panorama image with an intraoral actual image imagelphotographs the whole 
dentitionlgear_row by what formed the flamelframe which has the shape approximated to the 
dentitionlgear_row arch homelplatform rough form similar virtual type curve, for example in 
international publication (WO) 2007th / 063980 No. pamphlet, and has arrange I positioned the imaging 
device on the side surface, 
Acquiring the panorama image of three-dimensional three-dimensions by making this into a stereo 
format is described. 
Surely, although the image of a dentition I gear _row can be image I photographed in three-dimensional 
shape, there exists a surface which is hard to be called measurement method simple at the point which 
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requires formation of the flamelframe provided with the arch homelplatform ♦T♦Y similar virtual type 
curve. 

Next, the Example which forms the three-dimensional panorama image by an actual image is shown and 
described to FIG. 13. 
FIG. 13 is a block diagram for demonstrating a three-dimensional panorama dentitionlgear_row image 
formation means. 

The reference number 1401 is an imaging I photography data entry means, 
The camera provided with two or more cameras for stereo image photography as shown in FIG. 14 is 
connected, 
It is a means to form simultaneously the image of the same number of sheets as the number of objects 
of a camera. 

The imaging I photography data entry means 1401 is equipped with the pattern which pushes a shutter 
for every sheet, and the structure which imagelphotographs a several photograph by pushing a shutter 
once and whose imaging I photography was enabled in continuous shooting, 
A pair of several still image may be output continuously. 

1402 is a calibration means, 
It is a means for performing correctionlamendment of distortion by a lens shape, camera shaking, etc., 
correctionlamendment of a far and near distance, etc., 
The well-known method what is called of a calibration means is used, and it is comprised. 

A calibration is performed to each of the image imagelphotographed simultaneously, and the calibration 
means 1402 may delete a periphery part with large distortion. 

1403 is a common point detection means, for example, is a means for detecting the common feature of 
a pair of image. 
The common point detection means 1403 makes the luminance value of one pixel of a one side's image, 
or a mass of pixel the luminance value for referenceslstandards, 
The luminance value of one pixel of another image or a mass of pixel is used, 
For example, the part estimated by the part or the sub pixel estimation which takes total (SAD) of a 
brightnesslluminance difference and the sum-of-squares (SSD) value of a brightnesslluminance 
difference, and corresponds with the minimum value or maximum value is output as a common feature. 

More specifically, you may utilize the structure and the other well-known method which are shown by 
the optimization of the correlation function in the block matching of an image other than the Gen Arai 
group, and a sub pixel designation I designated system, the Information Processing Society of Japan 
report of research, 2004, and P33-40, for example. 

1404 is a world coordinate conversion means and is a means to convert the coordinate of each image of 
the acquired common feature into an entirely common three-dimensional coordinate. 

The world coordinate conversion means 1404 is performed by computer processing by the arithmetic 
methods, such as trigonometry, the 8 point I piece algorithm method, a triangulation, for example, 
The formation output of a parallax value and the characteristic (The position of two cameras which are a 
focal distance of the lens which is an internal parameter, an image center, pixel size, and an external 
parameter, and an attitude I position) of a camera to world coordinate (X, Y, Z) is carried out from the 
coordinate value of each photograph image of the common feature acquired by the said common point 
detection means 1403. 

For example, 
Based on following Formula (1) generally known, world coordinate (X, Y, Z) is calculated I required from 
the local coordinate (ul, vl) of the common feature M of the perspective-projection matrices Pl and P2 
which consist of the internal parameter different, respectively and external parameter of a camera, and 
the image imagelphotographed, respectively, and (u2, v2). 

[EQUATION 2] 
[MAT _IMAGE "J POXMLDOC01-appb-M000002.tif"] 

A perspective-projection matrix is calculated I required using the internal parameter of a camera, and an 
external parameter, or 
The perspective-projection matrix P1, P2, and (omega)! and (omega)2 are calculated I required from the 
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local coordinate etc. of the several common feature acquired from each still image, 
Regarding the method of acquiring a world coordinate based on the above Formula(!) etc., the well­
known methods, such as the Journal of the Institute of Electronics, Information and Communication 
Engineers and a method described in Vol.92, No.6, 2009, 463-468, are used suitably, for example. 

In addition, as the method of acquiring a three-dimensional coordinate, although it describes in for 
example, the dental material and an instrument, Vol.19, No.3, 333-338(2000), etc. with the close-up 
photography method, not only this but a method general in addition to this can be taken. 

The reference number 1405 is a three-dimensional image formation means, 
For example, the said world coordinate data are displayed on the three-dimensional coordinate space 
hypotheticallylvirtually formed on the computer, 
You may form the wire frame model which ties this coordinate data with a straight line or a curve, and 
displays it, 
Furthermore, more realistic panorama three-dimensional data are obtained by affixing virtual surface 
data on the part enclosed by the linelwire. 
You may carry out three-dimensional panorama-like dentitionlgear_row data as [ display/ a curved­
shape dentitionlgear_row] by making stereoscopic on a three-dimensional coordinate. 

1406 is a display means, 
It may form with the monitor for computers, a printer, etc., and you may display as a virtual three­
dimensional image on a normal computer monitor, 
Furthermore, you may project and display the curved panorama-like dentitionlgear_row image on two­
dimensions. 

FIG. 14 shows an example of the probe 1500 for three-dimensional measurement of the shape of a 
probe equipped with two cameras at the front-endltip. 
1501 is the imaging part A, and the lens 1501a is arrangelpositioned at the center and it has what is 
called a camera module form. 
1502 is the imaging part B, and the lens 1502a is arrangelpositioned at the center and it has what is 
called a camera module form. 

1503 is an illumination light irradiation part, 
Preferably it is provided in the circumferencelsurroundings of imaging part A1501 and imaging part 
B1502, 
It is a part which irradiates the toothlgear surface which is a to-be-photographed object from the 
illumination light irradiation part 1503 through the optical leading path 1504 about the light which the 
light-emitting means 1505 formed in the inside of the supporting member 1506 emitted. 
The illumination light irradiation part 1503 is not identified as the shape which it was preferable that it is 
a shape where more uniform illumination is performed, and was shown by FIG. 14. 

1503a is a light source for an instructionlindication, and it is a thing for showing a photographing face, 
Comprising: 
It is a part which performs the output like a spotlight, and LED, such as the red, blue, white which 
covered the periphery by black cylindrical body, is used. 
Since it is the light like a spotlight, a probe 1500 can be moved from the areas of an irradiation surface 
differing according to distance, keeping it constant. 

1504 is an optical leading path and it is preferable that form in supporting member 1506 inside and the 
surface is coatlcovered with light reflection members, such as thin films, such as aluminum and silver. 
The optical leading path 1504 has connected with the illumination light irradiation part 1503. 

1505 is a light-emitting means, it mountslwears in the supporting member 1506 and white LED and 
another light source are illustrated. 
In a present Example, an intermittent flash drive like electronic flash, a continuous illumination drive, 
etc. may be performed. 

It is a supporting member, for example, shape I molds by a lightweight and hard plastics material, and an 
imaging part etc. are arrangelpositioned at a front-endltip, and 1506 is cylindrical and has a shape 
which is easy to insert to the intraoral back. 

1507 is a switch for operation and performs shutter operation etc. 
The number should just be arbitrary structures that what is necessary is to just be set according to the 
operation specification or the objective. 
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When using it as a shutter, while pushing, a specification which performs a shutter drive continuously by 
predetermined spacing can also be taken. 

1508 is a holding part, it is comprised integrally with the supporting member 1506, and shapelmolding 
by a lightweight and strong plastics material etc. is preferable. 

1509 is an electric lead wire for making the connection of an external power supply, a connection, an 
external data processing apparatus, etc., etc., and the cable using a USB connection connector may be 
utilized. 
In addition, a light source is electronic flash light emission, 
Comprising: 
In the case where continuous shooting data can be temporarily memorizelstored inside a camera, and 
the case where it wirelessly connects using Zigbee (trademark) and the front end circuit for 
radiolwireless communication, a connection means may become unnecessary. 

Subsequently, the operationlmovement of a present Example shown in FIG.13 and FIG.14 is 
demonstrated. 

In the imaging I photography data entry means 1401 of FIG. 13, a user, 
Have the holding part 1508 shown in FIG. 14, and as shown in FIG. 8, an up-and-down toothlgear 
closely approaches imaging part A1501 and imaging part B1502 at a front-endltip of the supporting 
member 1506 to a to-be-photographed object sitelpart in the state by which the biting bubble was 
carried out, 
Looking at the magnitudelsize of the spotlight which the light source 1503a for an instruction I indication 
instruct I indicates, and a position, switch 1507 for operation is pushed and continuous shooting 
operation I movement is started. 

The continuous shooting which decreases the operation I movement pushed in order to prevent camera 
shaking etc., although switch 1507 for operation for shutters is pushed not for continuous shooting 
operation I movement but for every imaging I photography is preferable. 
In this pushed state, it imagelphotographs to the same position as Fig.8 (a), and then 
imagelphotographs to the same position by the state similar to Fig.10 (a). 

The image which becomes FIG. 15 with a pair in the image group obtained by one continuous shooting 
imaging I photography is shown. 
In addition, when measuring a toothlgear surface shape more accurately, imaginglphotography in the 
state which adjoined is preferable and it is preferable to set in the state which can also photograph the 
focal distance of a camera close at an intraoral area. 
The distortion which arises by the curved surface of a lens by the calibration means 1402 of FIG. 13, 
inclination, etc. are calibrated (calibration), and the these-imagelphotographed image is output to the 
common point detection means 1403. 

When performing a three-dimensional process, as shown in FIG.9 and FIG.11, it is preferable to consider 
to synthesizelcombine from center vicinity to the left-right direction, and to carry out from the center, 
but it is not limited to this method in particular, either. 

Fig.15 (a) is a toothlgear front, 
Comprising: 
It is the image which carried out the ♦B system of the place close I similar to a center, and they are also 
the data obtained by imagelphotographing by the imaging I photography data entry means 1401 which 
uses the probe 1500 of FIG. 14 as an elementlmodule. 

1701a is an image of imaging part B1502, and 1701b is an image of imaging part A1501. 
The coordinate which used the central point as the same part, respectively is provided to this image, 
For example, point A'(x2, y2) which sets arbitrary point A(xl, yl) of the image 1701a of Fig.15 (a) 
which imaging part B1502 imagelphotographed, and shows the same position as this is looked for. 
An average luminance value is calculated I required for the point A as a block of one pixel. 
While moving calculatinglrequiring the pixel block of the same size as the point A, taking total or the 
sum of squares of the difference both luminance value, and performing the same calculation to a point A' 
direction gradually from the vicinity of the position assumed to be point A' of the image data 1702a of 
Fig.15 (a). 
A correspondence degree evaluation curve is formed. 
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Especially if it is the method of acquiring a common feature although the sub pixel estimation method 
which sets the part to which total of this difference value or the sum of squares of the difference became 
the smallest, or the part which became the largest as point A' on a correspondence degree evaluation 
curve is preferable, it does not identify as this. 

Next, the operation same about the pixel block of the next door of the point A of 1701a is performed, 
and a common point is detected from on the image 1702a. 
This operation is repeated and it is a deed. 
The coordinate of a common feature is calculatedlrequired in the common range 1703a except the range 
of the occlusion of the images 1701a and 1702a. 
Forming a common feature coordinate centering on the position of the mark ML newly added also in this 
case makes it possible to acquire a high-precision common feature. 
Moreover, since processing time will become long in a higher-precision state although a common feature 
is detectable when this block is made small, the magnitudelsize of a block is selected suitably. 

Next, in the world coordinate conversion means 1404 of FIG. 13, it converts into a three-dimensional 
world coordinate from the coordinate value which measured the above-mentioned common feature as 
several points based on a parameter and 1 typelset intrinsiclnative to an imaging I photography device, 
such as parallax and a focal distance. 
The normal method shown by the literature etc. which this concrete method mentioned above is 
employladopted suitably. 

After calculatinglrequiring a common feature from a pair of image of Fig.15 (a), the common range 
1703b except the range of an occlusion is converted into three-dimensional world coordinate A(X, Y, Z) 
using the image shown in following FIG.15(b) versus 1701b, 1702b. 
It is a state used as a three-dimensional world coordinate, and creates what was shapelmolded in the 
shape of [ which is shown, for example in FIG.15(d)] a wire frame. 

Furthermore, the three-dimensional world coordinate of each common feature of the common range 
1703c except the occlusion range of the image pairs 1701c and 1702c shown in FIG.15(c) is 
calculated I required. 

Next, in the three-dimensional image formation means 1405 shown in FIG. 13, it is not a planar 
stackinglsuperposition and overlayslstacks the three-dimensional coordinate and FIG.15(b) which were 
calculatedlrequired from Fig.15 (a) converted into the world coordinate by a virtual three-dimensional 
coordinate space. 
The three-dimensional world coordinate further shown in FIG.15(c) in this overlaplsuperposed image is 
overlap I superposed. 
If this stacking I superposition is a stacking I superposition in three-demensional space of imagination, it 
will display hypotheticallylvirtually the dentitionlgear_row of the shape of a wire frame as shown in 
FIG.15(d) on a computer monitor based on these data formed into the three-dimensional world 
coordinate, respectively, 
It can carry out by [ as operating computer interfaces, such as a mouselmouth, visually and 
overlaying I stacking each ], 
However, 
When raising the precision of a stacking I superposition, a synthesislcombination which will be in a state 
with the smallest difference by difference comparison etc. on the basis of one of the three-dimensional 
numerical values to compare may be preferable. 
By the sub pixel estimation method by block matching, you may acquire a common feature. 

Although FIG.15(c) formed the dentitionlgear_row based on the data which the dentitionlgear_row of 
the right side formed into the three-dimensional world coordinate toward the front from Fig.15 (a), 
three-dimensional world coordinate-ization of the dentition I gear _row of the left side is performed next. 
After the world coordinate-ization should just use the well-known method mentioned above, for 
example, acquires the three-dimensional coordinate based on two images, what performed conversion to 
the world coordinate which is a common coordinate may be used for it. 

What is necessary is just to couplelbond together by the approximate equivalencelcorrespondence by 
the three-dimensional virtual display of a computer, or the numerical stacking I superposition of a 
coordinate value, after acquiring the three-dimensional world coordinate of a dentitionlgear_row on 
either side. 
In that case, it is preferable to accumulate on the basis of the three-dimensional coordinate data of a 
mark part, and according to the said method, the panorama dentitionlgear_row display which does not 
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have a shiftloffsetldifference with a three-dimensional coordinate failing in two-dimensional only, either 
will be possible by the display means 1406 shown in FIG. 13. 

A stacking I superposition is a stacking I superposition in the data numerical value of the same shape part, 
Comprising: 
When it does not correspond, it is the manual method of drag and drop about an image on the method 
overlaplsuperposed while taking the average of both coordinate value, and a screen, and after 
overlaplsuperposing operating a computer mouselmouth, the method of calculatinglrequiring a 
coordinate value, etc. are illustrated. 

In addition, even if it is an image with the sitelpart which was mutually common, in the case of the 
image where overlap condition has a bad relation, after a calibration should just select from an 
imaging I photography condition in which among common images, 
The image at the side of the part required in order to create a panorama image not overlapping is used. 

The synthesislcombination by three-dimensioning based on a world coordinate enables all the 
dentitionlgear_rows to display what is called in the shape of dentures. 

The two-dimensional panorama digital image display of a toothlgear side surface and the three­
dimensional panorama digital image display of a toothlgear side surface can understand the 
dentition I gear _row state of whole oneself now easily for a patient, 
The image of the state which performed the correction simulation process and the virtual whitening 
process, and formed the virtual dentitionlgear_row from this about each of two-dimensional panorama 
dentitionlgear_row data and three-dimensional panorama dentitionlgear_row data, for example is put 
side by side on a computer monitor, 
You may form the aspect which makes a patient realize the effect of a treatment, etc. 

If the correction simulation process is a two-dimensional panorama dentitionlgear_row image, for 
example, the database of various shapes of one tooth I gear will be beforehand created according to a 
site I part, 
With respect to each toothlgear image on a two-dimensional panorama dentitionlgear_row image, a 
computer mouselmouth is operated on graphics software, and the orthodontist performs a copy paste 
and shows a means to form the formed virtual correction panorama dentitionlgear_row. 

In the case of the panorama three-dimensional dentition I gear _row image, the three-dimensional 
coordinate is already set, 
From this, on the existing CAD software, the orthodontist etc. perform three-dimensional coordinate 
adjustment of a panorama three-dimensional dentitionlgear_row image, and a means to form a virtual 
correction three-dimensional panorama dentitionlgear_row is illustrated. 
These correction panorama display methods are illustrations, 
You may take in the other method. 

Dentist may write together that to which their two-dimensional panorama and the virtual display after 
the virtual whitening process with respect to a three-dimensional dentitionlgear_row image also 
adjusted color data with respect to these images on graphics software. 
Thus, a patient becomes possible [ deepening an understanding of a treatment ] by putting side by side 
on a screen what performed virtual correction and a virtual coloring process to the patient's himself 
panorama dentitionlgear_row. 

[Aimlsight light irradiation means] 
FIG. 16 is a figure which shows one Example of this invention. 
AlO is a reflective-mirror unit in the figure, 
It forms by hard plastics etc., and reflective-mirror AlOK installed at the front-endltip a predetermined 
angle (for example, 45 degreeltimes) is provided, and cylindrical mounting part AlOS in which the outer 
periphery of imaging I photography unit A14 and a connection are possible is formed in a rear end, 
In the meantime, it is the open I released shape. 

The connection of mounting part AlOS and imaging I photography unit A14 is formed in the form to push 
in, and the grade made possible only by pulling away may be sufficient as it, for rotation prevention, an 
unevennesslcorrugation may be provided for both or it may also make detachmentlleave asymmetrical 
shapes, such as an ellipse. 

All is a housing leasing, 
It forms by a plastics and resin and an aperture diameter comprises the shape which is easy to have by 
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hand by a cylindrical form like a large ball-point pen, 
It arrangelpositions so that imaging I photography unit A14 may protrude at a front-endltip, 
Cable A15 for connecting with an external processing apparatus connects with a rear end. 
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A12 is an observation direction at the time of dentist, dental hygienist, etc. observing it at it, seeing 
directly reflective-mirror Al0K arrangelpositioned by a predetermined angle at the front-endltip of 
reflective-mirror unit Al0. 

Al3 is an aimlsight light irradiation surface and is an example of the irradiation surface of the aimlsight 
light at the time of the aimlsight light output from light source A142 for aimlsight reflecting by 
reflective-mirror Al0K, and beginning to illuminate a tooth-surface. 

The position of light source A142 for aimlsight (refer FIG.16(c)) may be arbitrary, as long as it is a 
position which can determine the range of a picked-up image, another position may be used, and the 
site I part is a front-end I tip part of reflective-mirror unit Al0, for example, 
Comprising: 
The sitelpart which illuminates an imaging I photography range is also good. 
In this case, since an optical path becomes short, even if an angle-of-beam-spread degree is somewhat 
large, the range of a picked-up image may be able to be illuminated. 

The state which expanded imaging I photography unit A14 to FIG.16(c) was shown. 
In the figure, A141 is a light source for illumination and the combination with a wide angle-of-beam­
spread degree of LED, or a lens and LED is illustrated. 
Light source A141 for illumination is multiply arranged around imaging I photography member A143. 

A142 is a light source for aimlsight and what performs the output which can have a predetermined 
breadth in an irradiation surface is illustrated by the combination of LED with a small angle-of-beam­
spread degree, and a lens and LED. 
Moreover, when it is a light source with a small angle-of-beam-spread degree, it is preferable to open 
two or more predetermined spacing and to arrangelposition. 

A143 is an imaging I photography member, it forms with the camera of CCD and CMOS and a thing with 
more pixel counts is preferable. 

When it returns to Fig.16 (a) again, A15 is a cable for connecting with an external image display 
apparatus, and may be formed by a cable for exclusive use other than a general purpose cable like a 
USB cable. 

A16a and A16b are respectively the buttonlpeonies A and B for operation, 
It is comprised by a push type, a pull typelformula, or a rotary type etc., 
In each buttonlpeony, when buttonlpeony A16a for operation is pushed, light source A142 for aimlsight 
will light-emit for the predetermined time, 
Only fixed time illuminates the principal part through reflective-mirror Al0K. 
Fixed time is the time when a user can recognize the aimlsight light which illuminates the intraoral 
pri nci pa I pa rt at least, 
Comprising: 
Preferably, it is until the timing of imaging I photography, for example, button I peony A16for operation a 
etc., is pushed. 

At the time of imaging I photography, since the illumination part of a color scheme which is different in a 
still image is formed, it is unpreferable at the point of becoming the hindrance of observation. 
However, 
Especially when not becoming the hindrance of observation, it is not necessary to extinguish the light for 
aimlsight, and makes it blink. 
You may make a user recognize. 

Next, operation I movement of the Example shown in FIG. 16 is demonstrated. 

The illumination output of light source A141 for illumination with which it mounted I wore around 
imaginglphotography member A143 of imaginglphotography unit A14 illuminates intraoral toothlgear 
AHl through reflective-mirror Al0K. 
A14L is an aimlsight light optical path. 
In addition, the light source for illumination is also irradiated through reflective-mirror Al0K, and a part 
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of illumination light surface inside has become the state in which aimlsight light irradiation surface Al3 
was formed. 

Imaginglphotography member A143 inputs the intraoral sitelpart which began to be illuminated through 
reflective-mirror AlOK, and displays it with an external monitor apparatus through cable Al5. 

Users, such as a dentist, are the images displayed with an external monitor apparatus, and can 
grasplascertain an imaging I photography position, 
However, 
When shortening consultation hours, or when a treatment is included, the use similar to a dental mirror 
will be madelformed in many cases, and it may be in the state which differs from a picked-up image as 
an observation direction shows by Al2. 
However, 
In that case, button I peony A16a for operation is pushed, for example. 
When buttonlpeony A16a for operation is pushed, light source A142 for aimlsight light-emits, and light 
emission is predetermined time, 
Preferably it is carried out before an imaging I photography start and an observer light-emits by the grade 
which confirms an observation position and an imaginglphotography position. 
An observer moves reflective-mirror AlOK in order to make an imaginglphotography position and an 
observation position correspond, is pushing buttonlpeony A16a for operation again, and performs 
adjustment of an imaging I photography position and an observation position. 

Completionlfinish of positioning will perform recording of a still image or a moving image by pushing 
button I peony A16for operation a, or button I peony B16b for operation again. 
The operation content of button I peony A16a for operation mentioned above and button I peony B16b for 
operation is an illustration, and is selected suitably possibly. 
The example was shown in FIG.16(b). 

A17 is an example of an image and toothlgear AHl made into the imaginglphotography objective is 
image I photographed. 
The irradiation range of aimlsight light is the range of a circlelroundlyen shown by a dotted line by 
aimlsight light irradiation surface Al3, and almost all of the principal part which carries out the objective 
of the imaging I photography is contained. 

The range of aimlsight light irradiation surface Al3 changes, when the combination of housinglcasing 
All and reflective-mirror unit AlO moves up and down with respect to the toothlgear Hl, 
A user makes housinglcasing All and reflective-mirror unit AlO go up and down from this. 
It may adjust, 
It becomes larger than an imaging I photography range, or becomes small, 
However, 
It does not shiftldeviate from the principal part of an imaging I photography range, and fully shows the 
principal part of an imaging I photography range rather than a point light source. 

By the above operation, a photographing face and viewing side are adjusted and recording of an exact 
still image or a moving image is performed. 

It has housinglcasing All shown by Fig.16 (a), and with respect to an intraoral observation part, it is 
made to move in every direction, and observes and imagelphotographs so that the sitelpart aiming at 
reflective-mirror AlOK may be caught. 

An intraoral camera is inserted in the narrow deep sitelpart of the intraoral upper jaw or the lower jaw, 
etc., and while the imaging I photography range of a reflective mirror reaches far and wide, an intraoral 
area is imagelphotographed in a state with a reverse reflective mirror, or a diagonal state and sideways 
are imagelphotographed, 
A picked-up image also inclines or becomes reverse from this. 
Then, this invention detected the imaging I photography state with the position sensor, and 
implementlachieved that an image provided an image compensation means to rectify this horizontally 
with respect to an up-down opposite state and a diagonal state. 

[Picked-up image correction means] 
FIG. 17 is an example of the intraoral camera used in order to describe one Example of this invention, 
and showed one part as sectional drawing. 
A21 is a housinglcasing for a holdinglgrip in the figure, 
It has the column shape equipped with interior space, 
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Imaging I photography unit A23 of an elliptical cylinder shape which consists of a light source for 
illumination formed around the camera and the camera connects at a front-endltip in the state 
protruded from housing leasing A21, 
Cable A26 of the sake connecting with an external display apparatus connects with a rear end. 

An example of the lighting unit was shown in FIG. 17. 
A22 is a reflective-mirror unit in the figure, 
It mountslwears with reflective-mirror A22H arrangelpositioned with a predetermined angle at a front­
endltip, 
Cylindrical mounting part A22S with which it can mountlwear is formed in a rear end so that the 
periphery of imaging I photography unit A23 may be covered, 
Others are the openlreleased states. 

A24 is a circuit board, the inside of housing leasing A21 is mountedlworn and the image processing IC 
etc. are mounted. 
A25a and A25b are position sensors and have the IC chip etc. which were mounted in the circuit board. 
The number of objects of a position sensor and the mounting sitelpart are examples, and may not be 
mounted depending on the kind of sensor. 

The sensor device from which position sensor A25a and A25b will not be in an immeasurable state with 
an angle since a movement state with wide range intraoral cameras, such as an acceleration sensor and 
an angular velocity sensor, can be taken is employladopted. 
It is an illustration although the number of objects of the position sensor was shown as two, 
Comprising: 
It may be one, if the number of chipltips changes or there exists a unit for three axes according to the 
number of axislshafts. 
A triaxial sensor may be illustrated and, as for the number of objects of a position sensor, an 
acceleration sensor and an angular velocity sensor may be adjusted with the number of axislshafts, etc. 
The axislshaft which shows the x-axis of position sensor A25a and A25b ... , a y-axis, and a z axis, for 
example in FIG. 19 is illustrated. 

When position sensor A25a and A25b are made into an angular velocity sensor (gyro sensor), an angular 
velocity sensor outputs the variationlchange_quantity of the angle by the movement of the surroundings 
of an x-axis, the variation lchange_quantity of the angle by the movement of the surroundings of a 
y-axis, and the variationlchange_quantity of the angle by the movement of the surroundings of a z axis, 
respectively, for example. 
It is the state which set arbitrarily the initial state of the x-axis, the y-axis, and the z axis, and in the 
case of the angular velocity sensor, the variationlchange_quantity of each axislshaft is added, and it 
detects the imaging I photography state of a camera. 

On the other hand, an acceleration sensor outputs the acceleration component of each x-axis direction, 
the acceleration component of a y-axis direction, and the acceleration component of z axial direction. 
Furthermore, when the syntheticlcombination vector of these acceleration components outputs an 
attitudelposition vector and exists in a reposelstandstill state, a gravitational-acceleration vector is 
shown, respectively. 
The imaging I photography state of a camera is acquired from this attitudelposition vector. 

For example, since an acceleration sensor outputs the state of gravitational-acceleration vector A451 as 
an attitudelposition vector at the time of rest, 
The method of calculating addition etc., etc. can utilize the amount of rotational variations of each 
axislshaft using that posterior-horn speed sensor by making the vector of the x-axis direction in this 
state, a y-axis direction, and z axial direction into a referencelstandard attitudelposition, 
Therefore, 

By combining both an acceleration sensor and an angular velocity sensor, you may detect various states 
of a camera. 

FIG. 18 is a block diagram which shows an example of a means to rectify an image display state using a 
position sensor. 
As long as the structure shown with the said block diagram is computer processing, it may have a part 
performed by a program. 
In the figure, A31 is an imaginglphotography means and shows a means to imagelphotograph a moving 
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image and a still image with the camera arrangelpositioned at the center of imaging I photography unit 
A23ofFIG.17. 

A32 is an image compensation means, 
Temporalltemporary recording of the image which was comprised with image recording memory, CPU, 
etc. and was acquired by imaging I photography means A31 is carried out, 
Based on the camera angle information of position detection means A34, an image is rotated and the 
image data of a clear state is formed. 

For example, when imaging I photography unit A23 image I photographed, the referencelstandard 
attitude I position of the image project I reflected on a monitor was defined and a referencelstandard 
attitudelposition image rotates by moving a housinglcasing with respect to the referencelstandard 
attitude I position 
WHEREIN: 
For example, formation of a clear image is attained by only the angle at which the angular velocity 
sensor etc. detected the variation lchange_quantity of the rotation angle, and pulled a part for the 
rotation angle variationlchange_quantity from the angular velocity in each axislshaft rotating an image, 
and displaying it. 

In addition, compensation of an image may be possible only at rotation of the surroundings of the y-axis 
shown in FIG. 19. 
Since the camera of imaging I photography unit A23 has always faced the reflective-mirror direction when 
imagelphotographing the intraoral image reflected with the reflective mirror, the rotation accompanying 
rotation of the housing leasing centering on y axis coordinate which shows in FIG. 19 that an image 
rotates is for being primary. 
Therefore, it may be preferable that the state which faces a fixed direction rectifies at least the image 
projectlreflected on xz plane in an image display part in the state from which housing leasing All and 
reflective-mirror unit AlO changed to the x-axis, the y-axis, and z axial direction. 

33 is an image display means, the monitor of a computer and other monitors for exclusive use are 
shown, and the output image of image compensation means A32 should just be displayed. 

34 is a position detection means, 
It is comprised by position sensor A25a of FIG. 17, A25b, etc., and, specifically, acceleration sensors, 
such as a MEMS sensor angular velocity sensors, such as the rate gyro which outputs an angular 
velocity, the rate integral gyro which outputs an angle, an attitude gyro, a MEMS type, other machine 
types, an optical type, a piezoresistance type, an electrostatic capacitance type, and heatlfever 
detection type, can be utilized. 

Next, operation I movement of FIG. 18 is demonstrated with reference to FIG.17 and FIG.19. 

When the coordinate axis shown in FIG. 19 shows the case where one position sensor 
respond I corresponds to three axes and a position sensor respond I corresponds by 1 axis I shaft, two 
axeslshafts, etc., respectively, a coordinate axis corresponding for every sitelpart of a position sensor is 
set. 

It has housing leasing A21 shown in FIG. 17, and reflective-mirror A22H is inserted in an intraoral area, 
and the target sitelpart is imagelphotographed. 
In that case, initial stage attitude state is recorded by operating the switch attached on housing leasing 
A21. 
An example of the coordinate in expectation attitude state was shown by A410 of FIG. 19. 

A coordinate axis is formed by installation of a position sensor. 
In the present Example, A431 set it as the y-axis by A421 having set it as the x-axis, and A441 set it as 
the z axis. 
In addition, A451 is a gravitational-acceleration vector and is an example of the attitudelposition vector 
which synthesizelcombined at the time of rest of an acceleration sensor. 
Therefore, a gravitational-acceleration vector may be unable to be utilized when not using an 
acceleration sensor. 

In order that an intraoral camera may imagelphotograph the side surface of a molar, the coordinate in 
the state closelsimilar to erection is shown. 
A422 is an x-axis, 
A432 is a y-axis, 
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A442 is a z axis, and when an acceleration sensor is used, A452 can show a gravitational-acceleration 
vector. 

The reflective mirror 22H is moved to the sitelpart made into the intraoral objective. 
An example of how to move is shown in FIG. 19. 
The intraoral camera comprised with the reflective mirror 22H and a housing leasing moves in all 
directions [ as shown by A411, A412, A413 ], 
Imaginglphotography means A31 imagelphotographs the intraoral image in each state by the still image 
and a moving image, and outputs it to image compensation means A32. 

Position detection means A34 outputs initial stage position information to image compensation means 
A32 with respect to each of ax, y, z direction, for example. 
In addition, since the camera has faced the reflective-mirror direction like a present Example in the 
structure which displays the image of a reflective mirror, that it will be in the state a camera image 
inverts or it is hard to look at has be [ many ] factors in rotation of the surroundings of a y-axis, 
Only a 1 axislshaft type position sensor is utilized from this. 
Image compensation means A32 matches this initial stage position information and image, and it makes 
it output and display them on image display means A33. 

When moving an intraoral camera like A411, A412, A413 as shown in FIG. 19, and imagelphotographing 
an intraoral area, imaginglphotography means A31 outputs the image according to each 
attitude I position. 
When a camera rotates focusing on a y-axis, an image will be imagelphotographed by reverse and the 
image corresponding to an imaging I photography state will be output. 

Position detection means A34 respectively detects the angular velocity in the surroundings of an x-axis, 
a y-axis, and a z axis from position sensor A25a and A25b (in for example, the case of a gyro sensor), 
The variationlchange_quantity ((DELTA)(theta)yz) of the angle of the surroundings of an x-axis, the 
variationlchange_quantity ((DELTA)(theta)xz) of the angle of the surroundings of a y-axis, and the 
variationlchange_quantity ((DELTA)(theta)xy) of the angle of the surroundings of a z axis are detected 
from this angular velocity. 

Such variation lchange_quantity is output to image compensation means A32. 
Image compensation means A32 rotates an image based on the variation lchange_quantity of an angle 
based on the image data input from imaginglphotography means A31, and the positional infomation 
output from the position detection means 34, 
It returns to the state of the first image. 

Therefore, even if image display means A33 rotates a camera and imagelphotographs the same intraoral 
target object with a moving image and a still image, the image can give the display from which a display 
content image always changes in the first setting state. 

In addition, when imagelphotographing all the teethlgears of the upper jaw and the lower jaw using a 
convex mirror, you may apply the fish-eye lens correction I amendment means by the method described 
in literature (Design Wave Magazine, 2008 December, P113-115). 

[Imaging operation timing adjustment means] 
This invention is the frequencylcount of pushing a method to push the switch operated when obtaining 
an actual image on fixed time like the double-clicking method performed, for example at the time of 
computer operation, and adjusts time until it actually imagelphotographs, 
It makes it possible to attain stabilization of camera operation at the time of a medical examination and 
patient description at the time of dentist's treatment. 
Moreover, the icon display (it continuously shot for several times for 2 second after that by 2 times) 
which shows the timing which operates the switch of a camera on a monitor image and is displayed in an 
imaging operation timing is designated, 
You may determine the timing. 

Moreover, when performing indicating functions, such as a coordinate, on a screen and demonstrating by 
the frequencylcount of an operation button of pushing, and adjusting the timing of a display with how to 
push etc., while inserting a camera in an intraoral area, 
It is also possible to adjust the timing of an image display. 
The specification of a concrete timing may carry out input adjustment from the screen of a portable 
terminal. 
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An example of a timing adjustment means is demonstrated in detail with reference to FIG. 20. 
In FIG. 20, B7001 is an input means, for example, has shown the pushbuttons !Old and !Ole which 
comprise the interface for operation of FIG. 1. 

B7002 is a frequencylcount detection means of input, is comprised with a counter, a flip flop, etc. and 
counts the frequency I count that the pushbutton pushed. 
It is preferable to count this count within a predetermined-time-interval. 

B7003 is a delay means and is a thing for multiplying delay time each time it pushes once with the 
frequencylcount of pushing a pushbutton, and setting delay time. 
One pulse is output after delay time progress. 

B7004 is an imaginglphotography output setting means and outputs the signal which starts 
imaging I photography to imaging I photography means B7005 at the time of fall of the delayed pulse of 
delay means B7003. 

Imaginglphotography means B7005 performs continuous shooting of the still image of a several dozen 
sheet, or video recording from several sheets based on the signal of an imaging I photography start. 
The image acquired by this imaging I photography is input into image input means B7006, 
Furthermore, an image with a focus is classifylselected by image selection means B7007, 
It displays on a preservationlsave or the display 104 shown in FIG. 1 by preservationlsave display 
means B7008. 

Image input means B7006 is a thing for outputting to taking image selection means B7007 by using as 
digital data the image acquired by imaging I photography means B7005. 
Moreover, image selection means B7007 is a means for classifylselecting only the image which had a 
focus, for example. 

B7009 is a display means, and after pushing the buttonlpeony of input means B7001, the structure etc. 
which change the position of blink of even execution and it notifies visually are shown. 
Display means B7009 displays whether to start operationlmovement in how many second from after, 
after a dentist is installed in the place which stands out in the case of a treatment and pushes an 
operation button, 
It may display on the monitor of the computer which is one of the display means B7009. 

Moreover, a color is red during delay time, 
It becomes possible for after delay time is completelfinished, during delay time are [ LED which changes 
to white and ] continuous light emission and a light source to flashing-light-emit etc. to button I peony 
operate [ which is generous by providing the indicator with which a user can recognize that it is during 
delay time ], 
It becomes possible to expand the widthlvariety of an intraoral operationlwork. 

[X-ray imaging means] 
Fig.21 (a) is a block diagram which shows the Example of this invention. 
In the figure, B8011 is an X-ray imaging means and a X-ray output device, the combination of a X-ray 
CCD sensor, and a combination with X election force apparatus, a X-ray fluorescent screen and CMOS, or 
a CCD camera are illustrated. 
Specifically, an example was shown in FIG.21(b). 

The existing panorama roentgen imaging device, a X-ray CT, a dental roentgen apparatus etc. are 
contained in X-ray imaging means B8011, and it is good for it if a display is possible as data on a 
computer monitor at least. 
When the X-ray-image data opened directly cannot be acquired, 
You may acquire as X-ray-image data of the data obtained by imagelphotographing the X-ray image on 
a monitor with the data which accompany a computer and which were formed into the X-ray-image 
viewer, the hard-copy data of a screen, the data in a monitoring screen share state, and an intraoral 
camera, etc. 
Furthermore, the structure of FIG.21(b) may be included. 

B8012 is an actual image imaging I photography means, for example, a reflection type intraoral camera is 
used suitably. 
Actual image imaging I photography means B8012 may include the structure further shown in FIG.21(c). 
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B8013 is a comparison sitelpart extraction means, 
In order to extract the image which was formed by the block matching method and the sub pixel 
estimation method, and was imagelphotographed by X-ray imaging means B8011, and the 
corresponding part, 
Outline extraction of the image which is a thing for extracting a comparison site I part, for example, was 
imagelphotographed, and extraction of a several pixel value are performed, and X-ray-image extraction 
data are output. 

B8014 is a comparison sitelpart extraction means, 
In order to extract the image which was formed by the block matching method, the sub pixel estimation 
method, etc., and was imagelphotographed by actual image imaginglphotography means B8012, and 
the corresponding part, 
Outline extraction of the image which is a thing for extracting a comparison site I part, for example, was 
imagelphotographed, and extraction of a several pixel value are performed, and actual image extraction 
data are output. 

B8015 is a comparison means, compares the extraction data output from each comparison sitelpart 
extraction means, and outputs an equivalencelcorrespondence and the sitelpart which substantially­
corresponds and carries out a presumed equivalencelcorrespondence as an equivalencelcorrespondence 
part. 
When comparing, an image may be expanded and shrunklreduced, but it is sufficient for it, if this is 
converted as versatile formats, such as they are BMP, JPEG, and GIF about an actual image and X-ray­
image data, and a scalinglzooming process is carried out by general purpose graphics software for 
example. 

B8016 is an equivalencelcorrespondence part recording means, and it transmits to display means B8017 
while it records the sitelpart which corresponded, the sitelpart substantially correspondedlcoincided, or 
a presumed equivalencelcorrespondence sitelpart. 

As for display means B8017, the monitor (display) apparatus of a computer, a mobile telephone display 
part, etc. are illustrated, 
However, 
There should just exist resolutionldecomposability whose X-ray image is a grade displayed vividly by the 
magnitudelsize which is a grade which juxtaposition-displays [ of X-ray image and an actual image ], 
and can perform the repeated display at least. 

A present Example may be formed of hardware, although computer software is implementlachieved. 

X-ray imaging means, 
Although a separate device may be sufficient as an actual image imaging I photography means, 
Preferably, the state which one device carried out [ the state ] partial replacementlexchange and was 
shared is more preferable. 

Subsequently, operationlmovement of a present Example is demonstrated. 

By X-ray imaging means B8011, a measured region is imagelphotographed with a moving image or a 
still image. 
The sitelpart which X-ray imaging means B8011 measures is performed by selection of all the 
teethlgears of one toothlgear, a several toothlgear or the upper jaw, and the lower jaw, etc. 

Next, the sitelpart which X-ray imaging means B8011 imagelphotographed by actual image 
imaging I photography means B8012 is imagelphotographed with a moving image or a still image. 
Although the same sitelpart may be positioned correctly and may be imagelphotographed in 
imaging I photography, you may imagelphotograph on a standard. 

Distortion of the image acquired from both is correctlamended. 
The calibration method may be sufficient as the method of correctionlamendment, for example, and it 
computes a distortion value with a lens by imagelphotographing the grid_patternlsquares which 
becomes a referencelstandard previously, and correctlamends data. 

Next, a characteristic part is computed by comparison sitelpart extraction means B8013 and B8014. 
A characteristic part is an outline, for example, 
Comprising: 
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One part or all part of the toothlgear outline in the case of a X-ray and the toothlgear outline of an 
actual image is extracted, respectively. 

Next, both outline is compared. 
in that case, it comes out about and X-ray image and an actual image take out the site I part with which 
both images overlapped in the state which corresponded with a part of outline, or the state which 
corresponded. 

Comparison means B8015 outputs both the above-mentioned duplicate images to 
equivalencelcorrespondence part recording means B8016, and equivalencelcorrespondence part 
recording means B8016 records both images. 
According to a user's selection, both images are displayed, and display means B8017 accumulates or 
puts them side by side in a permeation I transmission state. 

FIG. 23 shows an example of the image imagelphotographed by the X-ray imaging means and the 
actual image imaging I photography means. 
Fig.23 (a) is X-ray image and the X-rayed toothlgear bl0l is shown. 
FIG.23(b) has shown the toothlgear b102 of the actual image image I photographed by Fig.23 (a) and the 
site I part. 
FIG.23(c) shows the duplication image b103 which accumulated and displayed these. 
By contrast of X-ray image and an actual image, X-ray image can understand easily. 
Since the presence or absence of the color of a gum, a swelling, and inflammation can be displayed 
especially by actual image display, a periodontal disease, and the advancement degree of a caries and 
its presence or absence can be displayed intelligibly for a patient by responselcompatibility with X-ray 
image. 

Next, the concrete example of an X-ray imaging means is shown in FIG. 22, and it demonstrates to a 
detail. 
In FIG. 22, B9101 is a housinglcasing for a holdinglgrip, 
Preferably, it forms by the plastics material etc. which contain lead in radiopaque. 

B9102 is a X-ray output device, 
A ready-made article common portable type [ dental ] is preferable, 
However, 
If it is not the thing restricted especially but a X-ray output device used with dentistry medical 
examination, utilization can be done sufficiently functionally, 
However, 
The home medical examination of a portable type is also effective, 
It is suitable for utilization of the X-ray image used together with the actual image. 
Even if it is a portable type, mounting I wearing and using for a stand is also possible. 

B9103 is an electric lead wire, and a general purpose USB cable is used, and also it can utilize a cable for 
exclusive use etc. 

B9104 is the fluorescent substance for X-rays, and what crystal-grew the fluorescence material CsI, 
CaWO, Gd2O2S:Tb3

+, 549nm(f-f), (Zn, Cd)s:Ag on the glass substrate, the applylcoated thing, etc. are 
used. 

B9105 is the visible light permeation I transmission member, 
Comprising: 
It is a thing for forming by the translucent member containing lead and permeateltransmitting only 
visible light. 

B9106 is an imaginglphotography unit, 
Comprising: 
In this case, it is preferable that a thing good [ a camera ] and high-resolutioner is used. 

B9107 is a supporting member for X-ray imaging, 
Forming by the radiopaque member containing lead, it mountslwears with reflective-mirror B9108, 
fluorescent substance B9104 for X-rays, etc. at a front-endltip, and the other end forms the cylinder 
shape openlreleased since it insert-fixed around imaginglphotography unit B9106. 
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Reflective-mirror B9108 is a thing for forming in the state leaning to 45 degreeltimes, for example, 
forming in a planar mirror, reflecting the visualized image after X-ray dropping, and making it transmit 
to imaging I photography unit B9106. 

In Fig.22 (a), the X-ray output from the X-ray output device is converted into visible light by X-ray 
fluorescent substance B9104, 
Then, after a X-ray component is removed and reflecting by reflective-mirror B9108, it inputs into an 
imaging I photography unit. 
B9109 is intraoral dentitionlgear_row schematic drawing of an imaging I photography sitelpart. 

FIG.22(b) is the Example which combined the X-ray-photograph image by a X-ray sensor, and the actual 
image by a reflective mirror. 
B9110 is a supporting member for X-ray imaging, and is formed by the radiopaque member similarly to 
supporting member B9107 for X-ray imaging shown by Fig.2 (a). 

B9111 is the visible light permeationltransmission member and is a filter for forming by a lead 
containing translucent member, removing a X-ray, and transmitting visible light to imaging I photography 
unit B9106. 

B9112 is a reflective mirror, and it is a planar mirror, and B9113 is a X-ray sensor and is formed by the 
existing X-ray CCD (CMOS) sensor and the imaging plate. 
B9114 is a lead wire which transmits the sensor signal of a X-ray sensor to the exterior, and it is 
preferable that this is also coatlcovered with lead containing resin. 

A present Example has the structure for outputting a X-ray visible image and an actual image at the 
same timing by the combined use of a combination with a reflective-mirror unit and 
imaging I photography unit B9106 other than X-ray sensor B9113. 

In the structure which combined reflective-mirror B9112 and X-ray sensor B9113, an actual image 
displays a tooth I gear back side, 
However, 
The image and collation which were separately imagelphotographed from the toothlgear tablelsurface 
become easy, 
It is preferable at the point obtained easily, without giving the image process which calculateslrequires 
an equivalencelcorrespondence range, since an actual image and X-ray image are [ the same sitelpart] 
simultaneously acquirable. 

Intraoral X-ray image is an image difficult to a patient, 
However, 
About the actual image of the same imaginglphotography sitelpart, by juxtaposition or transparently 
overlaplsuperposing and displaying, X-ray image becomes more intelligible and the description to a 
patient becomes easy at a computer monitor, a paper surface, etc. 

In the case of a dental roentgen, X-ray image imagelphotographs several teethlgears as 1 sheet or 1 
data by one imaging I photography. 
In this case, shifting a X-ray sensor and a X-ray output device, continuous shooting 
imaginglphotography is carried out, and after [ several ] X-ray-image-izing, outline extraction is 
performed for an entire jaw as digital data, for example. 
And the common part of few images at each adjacent X-ray image is detected, the block matching 
method and the point which overlaplsuperposes and carries out [ correspond and ] a presumed 
equivalencelcorrespondence are detected, and a panoptic image may be formed. 
Furthermore, an actual image forms a panoptic image similarly. 
The data which can perform an intelligible comparison can be formed by printing these images on a 
monitoring screen or a paper. 

An example of data was shown in FIG. 23(d) and 23(e). 
FIG.23(d) shows the state which carried out the digital process and connected actual image data, b104 
is upper-jaw data and b105 is lower-jaw data. 
With the intraoral camera which shows the upper-jaw data b104 in FIG. 1, the position is 
imagelphotographed, for example in [ with a shifting ] continuous shooting little by little, the common 
part of each image is overlap I superposed, and it creates with connection. 
Although the lower-jaw data b105 are created similarly and the method of making it into the image of 1 
sheet is shown, the upper-jaw lower jaw is imagelphotographed simultaneously, and you may connect, 
overlaplsuperposing a common part. 
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Since the structure displayed as an image is continuing and continuous shooting is continuing also in 
size, the site I part to connect finds it, it is cheap and there is also little size adjustment. 

When obtaining such a panoptic actual image, you may use methods, such as an intermediatelmiddle 
luminance value method, a block matching method, and the optical flow method. 

FIG.23(e) shows the upper-jaw X-ray data b106 and the lower-jaw X-ray data b107 which connected 
X-ray image similarly and created it, 
Furthermore, in the lower jaw, it is the state which piled up the lower-jaw data b108 based on an actual 
image, and makes it clear also to a patient. 

A present Example so that an intraoral actual image, X-ray-imageY, a virtual correction panorama 
dentitionlgear_row image, the panorama dentitionlgear_row image by a virtual color scheme, etc. can 
be compared. 
The improvement of the own expense rate by a continuous treatment, effective prevention, and a 
positive treatment, etc. can be demanded from a patient by "rendering visible" one's intraoral area 
visible by the printinglprinted_character to a computer monitor and a paper, and printing. 

Moreover, replenishment displays a required sitelpart with a X-ray and an actual image by the gum and 
a jaw bone, 
The synthesis I combination of the state of the jaw bone as setting I planting conditions for an artificial 
dental root and the state of a hypothetical I virtual prosthetic I repair with an actual image, etc. can carry 
out based on X-ray image, 
The reproduction I regeneration area by an osteoanagenesis means can also be displayed. 

As a many-sided image listlwrist, an actual image, X-ray image, and a microscope image can be put 
together clear, are an image display and printing out about the edited result, and can show intelligibly 
for a patient the procedure of treatment and prevention based on an intraoral condition. 

Imaging I photography of the actual image performed dental-plaque coloring, such as phloxine, and 
enabled observation of a dental-plaque adhesion condition visually, for example, 
Then, the image shown in FIG.23(d) is formed, and it records on a recording device, and makes 
observable the adhesion condition of a dental plaque, and the condition of a gum. 
Furthermore, a dental plaque is extractlcollected based on the condition of a gum, a periodontal-bacteria 
image is formed using a microscope, and image edit is carried out in the condition relevant to the 
extraction I collection site I part. 

Furthermore, it makes it possible to form the intraoral map which displays the condition of a periodontal 
disease clear in about five steps as image data and printed data, and to perform periodontal disease 
prevention and dental-caries prevention to qualification by combined use with X-ray image. 

The image data as which the dental plaque was displayed by actual image formation means to acquire 
the photograph image of all the teethlgears by the panorama specification mentioned above or a one 
part toothlgear, using the red stainldyestuff is obtained. 

For example, it depends the degree of red lightness and darkness of this image data on software, a 
detection means to detect using the luminance value detection method detects a light/dark value. 
When a fixed value, for example, the value which converted the value of the thickness based on the 
thickness of the state accumulate I stored to such an extent that periodontal bacteria bred easily with the 
luminance value, is exceeded with this light/dark value, 
By providing the means which attacheslsubjects care marks (symbol synthesizelcombined on the 
screen) to the sitelpart of image data, when the image after intraoral dyeinglstaining is output with a 
computer monitor or a printer, a part with many adhesion amounts of a dental plaque will be displayed 
automatically. 
This output display and the condition of a gum can be seen from an image, and a discovery of a 
periodontal disease, prevention, and a treatment are performed efficiently. 

[An intraoral hypotheticallvirtual prostheticlrepair treatment display] 
this invention can form an intelligible image by the juxtaposition synthesislcombination of X-ray image 
and an actual image, 
However, 
Furthermore, the virtual shape and color information of prosthesis are overlaplsuperposed on top of the 
said image, and are synthesizelcombined, 
It makes it possible to display the hypothetical I virtual state after a treatment intelligibly. 
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The means for indicating by syntheticlcombination the virtual shape shown in FIG.21(b) as an example 
to X-ray imaging means B8011 shown by Fig.21 (a) is added to a backllatter stage, 
The structure which adds the means which indicates by syntheticlcombination the virtual shape shown in 
FIG.21(c) to actual image imaging I photography means B8012 shown by Fig.21 (a) to a backllatter stage 
is shown. 

Furthermore, a virtual shape is stored beforehand and it is preferable in the case of a virtual 
syntheticlcombination display to provide memorylstorage means B8022, such as a virtual shape used 
calling. 
As a virtual shape etc., 
In dentures, bridgelbridging, a clasp, a non clasp, an implant, an inlay, a crown, other prosthesis, and 
orthodontic instrument shape information and a virtual shape, 
What accumulatelstored the color information etc. of what data-formed previously the shade guide 
which consists of a color sample equipped with many shape of a tooth profile used when color 
information is also contained, for example, color tone is determined, or was data-formed at the time of 
use, and was accumulatelstored, all the teethlgears, or one toothlgear may be contained. 
When accumulation I storage of the said data image I photographs a patient's intraoral X-ray image and an 
actual image, it may memorizelstore the image one by one by attachinglsubjecting the data for 
correctionlamendment and arrangementltidiness if needed. 

In FIG.21(b), B8018 is a virtual shape adjustment means for X-ray image, 
In imagelphotographed X-ray imaging means B8011, in the imagelphotographed X-ray imaging image, 
The size is marked, or though easy recognition is possible on X-ray image, the virtual shape which was 
designated by the user from memorylstorage means B8022, such as a virtual shape, or was called 
automatically is adjusted to comfortable color, and is adjusted to a compoundable state. 
B8019 is a syntheticlcombination display means with respect to X-ray image, and is a means to 
synthesizelcombine and display X-ray image and a virtual shape on a monitoring screen. 

Although the virtual syntheticlcombination display means was added as a thing respectively subordinate 
for an imaginglphotography means, not only according to a subordinate thing but according to the 
objective, you may set FIGS. 21(b) and 21(c) as a main structure. 
Moreover, the structure which performs the stacking I superposition of the actual image of FIG. 21 and 
X-ray image is not required, 
You may synthesizelcombine a virtual display by independent [ of an actual image and X-ray image/ 
each ]. 
This synthesislcombination makes an image general purpose formats, such as BMP, JPEG, and GIF, 
The superimpose method may be used like a grid display etc., or the permeationltransmission method 
used by general purpose graphics software and the stackinglsuperposition method may be used. 

In FIG.21(c), B8020 is a virtual shape adjustment means for actual images, and has the same structure 
as the virtual shape adjustment means for X-ray image. 
B8021 is a syntheticlcombination display means and this also has a function similar to the 
syntheticlcombination display means for X-ray image, and a structure. 

Subsequently, the syntheticlcombination structure of the virtual display shown in FIG. 21 is 
demonstrated in detail with reference to FIG. 28. 

All the teethlgears shown by Fig.28 (a) by X-ray imaging means B8011 in Fig.21 (a) 
X-ray image b201 is imagelphotographed and formed. 
This X-rayed all the teethlgears several [ every/ the panorama image acquired, for example from the 
existing X-ray panoramic-exposure apparatus, and ], and acquired the image, and it converted this into 
the digital image, 
Then, a common part is detected for example, after outline extraction with respect to each image. 

It may connect in a common part for each image of every, and may form the panoptic image of all the 
teeth I gears. 
The panoptic actual image b202 of all the teethlgears shown in FIG.28(b) is similarly formed by actual 
image imaginglphotography means B8012. 
In addition, these toothlgear images of all the may not be restricted to this method, may carry out 
continuous shooting imaging I photography, and the method of selecting and connecting a suitable image, 
etc. may be used for them. 
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A treatment part is found from an image. 
For example, in the image b201, the panoptic actual image b202 which are the molar defectldeletion 
part b219a, the molar defectldeletion part b219b, the defectldeletion part b219c of the anterior teeth, 
and the clearance gap b219d between anterior teeth is also the same. 

It is respectively a defectldeletion part, 
Comprising: 
It examines what kind of prostheticlrepair is required, for example, if it is anterior-teeth prosthesis, 
memorylstorage means B8022, such as a virtual shape, will be searched with virtual shape adjustment 
means B8018, and the candidate of the anterior teeth of the shape which can be patched up will be 
selected. 
After selecting, reading a selection image and selecting size and a color on a screen, it 
synthesizelcombines by syntheticlcombination display means B8019, and displays by a display monitor. 
FIG.28(c) is the image b203 which synthesizelcombined the virtual structure, for example. 
In the syntheticlcombination image b203, to the molar defectldeletion part b219a of the lower jaw, and 
b219b, 
selecting the implant b212 and the bridgelbridging superstructure b214 for bridgelbridging from 
memorylstorage means B8022, such as a virtual shape, when it can be considered that an artificial 
dental root is suitable, and it is inlby multiple pieces alike and crosses, the artificial dental root b213, 
the superstructure b215, and 
Size and a color are adjusted by virtual shape adjustment means B8018, 
It synthesizelcombines by syntheticlcombination display means B8019, 
It displays on a monitoring screen and the monitoring screen of a portable terminal. 

The prostheticlrepair toothlgear for actual images, inlay data, etc. are called from memorylstorage 
means B8022, such as a virtual shape, also like the panoptic actual image b202 obtained by the actual 
image imaginglphotography means, 
Size and a color are adjusted by virtual shape adjustment means B8020, 
It displays by syntheticlcombination display means B8021. 

In FIG. 28, b216 shows the superstructure b214 for bridgelbridging of FIG.28(c), and b219 shows the 
superstructure b215 of FIG.28(c). 
b217 is a crown for anterior teeth, and it corresponds it to b210 of FIG.28(c). 
b218 shows the clearance gap prostheticlrepair part b211 of FIG.28(c). 

Formation of the clearance gap prostheticlrepair part b211 may be formed by enlarging the 
magnitudelsize of a crown and making both crowns into a contact state, for example, as long as a 
mutual toothlgear is a crown. 
In the case of a natural tooth, the method of scraping off and patching up teethlgears [ both of ] 
somewhat is shown. 

Prosthesis was shown with the oblique line to each of the synthetic I combination images b203 and b204. 
For example, in the syntheticlcombination implant b212 for bridgelbridging and the superstructure b214 
for bridgelbridging in the image b203, when [, such as an intensitylstrength, ] unpreferable, three 
artificial dental roots and superstructure similar to the lower-jaw right side are read from 
memorylstorage means B8022, such as a virtual shape, 
It substitutes and displays, 
The condition of the bonelframe of a defectldeletion part and the range in which an implant is possible 
are adjusted looking at an image. 

Moreover, you may determine, calling tooth-color data and carrying out comparison adjustment of the 
relationship of a color with an adjacent toothlgear by a monitor from memorylstorage means, such as a 
virtual shape. 
For example, the anterior-teeth prosthetic I repair b210 may adjust, synthesize I combine and determine 
an adjacent toothlgear, a shape, and a color, comparing a general purpose model. 

The method of a clearance gap [ b219d ] treatment also selects prostheticlrepair patterns which are 
used, such as an inlay and a crown, from memorylstorage means B8022, such as a virtual shape, 
It adjusts by virtual shape adjustment means B8018, inserting in an image, 
You may examine another virtual shape, looking at a syntheticlcombination condition by 
syntheticlcombination display means B8019. 
When this virtual shape is formed three-dimensionally, on a screen, a virtual shape is rotated, and even 
if it is a planelplanar intraoral image, a more realistic synthesized image can be obtained. 
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It is sufficient information in which the image of FIG.28(c) and FIG.28(d) was acquired to inquire even to 
a state, 
However, 
Furthermore, it is a sitelpart before [ the synthesized image shown in FIG.28(c) by comparison sitelpart 
detection means B8013 of Fig.21 (a) to] a synthesislcombination, 
Comprising: 
It is a sitelpart before [ the image which designates the sitelpart used as the characteristics and it 
shows in FIG.28(d) by comparison sitelpart extraction means B8014 to] a synthesislcombination, 
Comprising: 
The sitelpart used as the characteristics is designated, and the state which compared both comparison 
site I part and corresponded by comparison means B8015 is recorded temporarily, and also it displays. 

The image which shows this displayed state is shown in FIG.28(e). 
The synthesized image b205 overlaplsuperposes an actual image and X-ray image. 
A number is a prostheticlrepair state shown by the syntheticlcombination images b203 and b204. 
X-ray image is hard to see, and especially a gum sitelpart is hard to see, 
However, 
The gum part of X-ray image is intelligibly displayed by such synthesized image, and also it is intelligible 
and enables the display of a superstructure or a toothlgear, and the balance of a tooth root part. 

It is going to implementlachieve the prostheticlrepair suitable for a patient rather than it can give a 
patient the intraoral display which can imagine the result of an actual treatment and being based on 
virtual exhibition of teethlgears, such as the suitable coloring or silver tooth for an individuallprincipal, 
and ceramics, by performing hypothetical I virtual mounting I wearing on a screen. 
In the case of a treatment, the hypotheticallvirtual mountinglwearing to X-ray image is consulted also 
for a dentist at a treatment. 
The existing data marketed are used for virtual data as it is, 
It converts into prostheticlrepair data from an actual distance after a synthesislcombination other than 
in the case of zoom-scaling and synthesizelcombining, 
It becomes possible to also obtain a whitening and the correction data with color information. 

Since a part of size of actual prosthesis can be calculated I required, virtual-shaped data may be used as 
they are as data for prosthesis manufacture by the synthesislcombination of the virtual shape to a 
prosthetic I repair site I pa rt. 

Moreover, a part of magnitudelsize of rapidly actual prosthesis may understand this method by carrying 
out by computer, and it may also become possible to use it as manufacture data of prosthesis as it is. 

[Portable terminal typelmold information input-output means] 
Subsequently, the Example of this invention is described in detail with reference to FIG. 24. 
In the figure, it is a small battery, and batteries, such as a button type, cylindrical shape, sheetlseat 
type, and a pin type, are illustrated, and one a0l can use both a primary battery and a secondary 
battery. 
One a02 is a pressurelvoltage rise means, 
Comprising: 
They are a DC-DC converter, a chopper typelmold, and another switching regulator, 
Comprising: 
For example, what has a function which pressurelvoltage-rises 1.5V to 3 V more-or-less is used. 
One a03 is a control means, 
Comprising: 
Control chips, such as a one chipltip type computer and ASIC, are illustrated. 
One a04 is a display means, 
Comprising: 
The thing which is formed with a liquid crystal panel etc. and which can be displayed two-dimensional is 
illustrated. 

One a05 is the terminal side communication means, 
Comprising: 
If the kind of one a0 C of radiolwireless media adjusts suitably and it is an electromagnetic wave, it is a 
carrier power output means up to several gigahertz, 
Modulation means, such as FM, AM, and PCM, 
The circuit containing a transmission-and-reception antenna etc. is used, and if it is light, the 
combination of LED, a laser, and light receiving elements, such as CDS, will be used, 
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However, 
Also in this, the Zigbee module (brand name) etc. which used the electromagnetic wave can be utilized 
suitably. 
In addition, the communication means by wire communications, such as general purpose cables, such as 
a USB connection, and an exclusive cable, is sufficient. 

One a06 is an input means and a keypad, a touchpad, and the other things to push and that convert into 
an electric signal the sitelpart made into a user's objective by the ability to touch are illustrated. 
The display means one a04, such as using the liquid crystal panel which has a touch-panel function, and 
the input means one a06 may be combined with the same device. 

One a07 is a memorylstorage means, and a program is recorded in order to edit and display patient 
data on a display part. 
Since it mainly records by the host device side, a temporary memorylstorage may be sufficient as 
patient data, and it should just be memorizelstored according to a capacitylcapacitance. 
One a08 is an electric circuitlline which connects directly the input means one a06 and the terminal side 
communication means one a05, 
However, 
This push of a key will show the function transmitted through the terminal side communication means 
one a05 as it is, 
Comprising: 
You may show the structure similar to the circuit circuitlline between a keyboard and a computer. 
It may become unnecessary when the control means one a03 executes by proxy. 

la0B is a host device, 
The dental-personnel related data of patient data, patient intraoral data, patient health data, an 
attendance etc., dentistry medical-examination data, 
The combination structure of the recording means one all, the host computer one al0, and the 
communication means one a09 which memorizelstores all the data of dentist business ♦♦, such as a 
database which stored the patient medical sheet data converted to electronic form, patient reservation 
data, etc., is shown. 

One a09 is a communication means at the side of a host, 
Comprising: 
The structure used as the terminal side communication means one a05 at the side of a portable terminal 
and one pair is shown. 
Since it is not new that a several portable terminal is utilized with respect to a several patient, a 
multichannel setting is possible for a portable terminal or the communication means one a09, 
It is preferable to receive only the input from a specific portable terminal. 

One al0 is a host computer, 
Comprising: 
A combination structure with peripheral devices, such as a display apparatus for a display, a keyboard, a 
mouse I mouth, and a printer, is shown. 
One all is a recording means, 
Comprising: 
They are recording media, such as a hard disk, SD, DVD and a USB memory, 
Comprising: 
You may accommodate in the host computer one al0. 
As for the communication means one a09, the others in external connection may be incorporated 
similarly. 
One a12 is a communication network, 
Comprising: 
The internet, in-house LAN, an intranet, etc. are illustrated. 
One a13 is another host device, 
Comprising: 
It may have the structure similar to the host computer one al0 of host device la0B, and may 
memorizelstore the patient data etc. which host device la0B does not own. 
For example, it also becomes possible from a remote place to assist a dentist's medical examination 
treatment to operate by sending treatment data to a portable terminal. 

Next, operation I movement of the Example shown in FIG. 24 is demonstrated. 
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The voltage of the battery one a0l is pressurelvoltage-risen by the pressurelvoltage rise means one 
a02, and each means is supplied. 
By this pressurelvoltage rise means one a02, a C-MOS control element etc. can be driven by 
pressurelvoltage-rising the battery voltage 1.5v to 3V or the voltage beyond it, for example. 

The control means one a03 may call, run and display the program for medical examination data 
processings at the time of dentistry medical examination on the display means one a04 from the 
memorylstorage means one a07. 
Otherwise, you may display the data transmitted from the host computer one al0 by the display means 
one a04 as it is. 

Since the wirelesslradio communication means is used, in the middle of the beginning or operation, a 
communication state is testlinspected and a communication condition is confirmed. 
In addition, even if wireless connection is interrupted I blocked on the way, the input-output [ the control 
means one a03 interruptslblocks] of a between may be good also as a structure performed temporarily. 

According to the display of the display means one a04, an operator can be touched [ which pushes the 
input button of the input means one a06], and operates. 
In this case, when the key of "l" of the input means one a06 is pressed, for example, while indicating 
"l" by an output through the control means one a03 at the display means one a04, it transmits to the 
host computer one al0 through the terminal side communication means one a05, one a0 C of 
radiolwireless media, and the communication means one a09. 
When the execution buttonlpeony signal reachedlattained the host computer one al0, for example a 
patient name is transmitted to the host computer one al0 from the input means one a06, it searches to 
the database in the received host computer one a 10, 
Data are transmitted to one a0 A of portable terminals. 
Through the terminal side communication means one a05, the transmitted data are the control means 
one a03, are adjusted to a display, and are displayed by the display means one a04. 

Moreover, the structure displayed on the display means one a04 of one a0 A of portable terminals as it is 
may be sufficient as the data transmitted to the portable terminal from the host computer one al0, 
Moreover, the control means one a03 calls and runs a program from the memorylstorage means one 
a07, 
Program manipulation of the data transmitted from the host computer one al0 is carried out, 
You may display on the display means one a04. 

The data transmitted/received by a wirelesslradio communication means transmit codelsymbol data, 
numerical data, symbol data, other text data, and image data. 
When there is no content required for the host computer one al0, the acquisition of data may be aimed 
at through the communication network one a 12 to the other host device one a 13. 

The input from the input means one a06 is further recorded on the recording means one all at the side 
of a host device. 
For example, when a periodontal pocket depth value is acquired and it inputs manually from the input 
means one a06, it records on the recording means one all through the host computer one al0 as it is, 
However, 
In order to confirm the input value, you may provide the circuit for giving the display also to the display 
means one a04. 

Next, operation I movement of the Example of this invention is demonstrated in detail with reference to 
FIG.24 and FIG.25. 

As shown at step one b0l shown in FIG. 25 in the case of the beginning of using, an automatic 
communication test is performed, 
An automatic communication test is done at (NO) in which a communication test fails, (step one b02 
shown in FIG. 25), and step one b0l which an error message is displayed (step one b03 shown in FIG. 
25), and is again shown in FIG. 25. 

When an automatic communication test is successful (YES), the host computer one al0 shown in FIG. 24 
will output a patient and selection menu display data to the control means one a03 through the 
communication means one a09, one a0 C of radiolwireless media, and the terminal side communication 
means one a05, 
The control means one a03 which input this data outputs this to the display means one a04. 
In this case, it is display data which the host computer one al0 outputs, 
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Comprising: 
When displaying these display data by the display means one a04, the control means one a03 running 
the program for a display read from the memorylstorage means one a07, and forming is illustrated. 

In addition, the patient and the selection menu may be recorded on the memorylstorage means one a07 
of the portable terminal as a program. 
Moreover, data may be displayed on the direct presentation means one a04 without the control means 
one a03. 

The display means one a04 shown in FIG. 24 displays a patient and a user selection menu (step one b04 
shown in FIG. 25). 

At step one b05 shown in FIG. 25, a patient selection menu number is demonstrated about (yes), when 
a keypad is pushed and input, 
Other selection (NO) is performed by moving to terminal lb05a, 
However, 
Since it becomes a repetition of the same operation, illustration and description are abbreviate I omitted. 

While patient selection (for example, 1 of a keypad is pushed) and the signal of 1 are transmitted to the 
host computer one al0 through a wirelesslradio communication means as it is, the program which 
displays a patient name input box on the display means one a04 actloperates. 
When a keypad is pushed and a patient name or a patient code I cord I chord is input in step one b06 
shown in FIG. 25, 
Whenever it pushes, when the symbol corresponding to the pushed keypad and character data are 
transmitted to the host computer one al0 and the enter key is pressed, it will search with respect to the 
stored data within the recording means one all of the host computer one al0. 

Since the said search can utilize the truncation of a full name etc. which all input and search only 
lastname or firstname other than an equivalencelcorrespondence search, the patient list obtained when 
it was the search of match partial is displayed. 

When a selective display of whether a patient candidate is is carried out and it is, the key which shows 
the case where it is is pressed, 
The pushed information is transmitted to the host computer one al0 as it is, and the host computer one 
al0 calls patient data from a database, 
It transmits to one a0 A of portable terminals. 

Although this patient data is displayed on the display means one a04, the control means one a03 may 
indicate by listing for every line feed code as it is in this case. 

Furthermore, in a patient data display, the control means one a03 reads and runs the program for a 
display from the memorylstorage means one a07, 
The display which has the arrangementlsequence according to a program may be given to the display 
means one a04. 

When a patient candidate is at step one b07 shown in FIG. 25 (YES), the host computer one al0 shown 
in FIG. 24 transmits patient data to one a0 A of portable terminals (step one b08 shown in FIG. 25). 
When a patient candidate is not, (NO) may perform novel registration of patient, or may search it with 
step one b07 shown in FIG. 25 again. 
However, 
The routine display of a search is abbreviatelomitted again, 
Only the step (step one b09 shown in FIG. 25) which performs novel registration of patient was shown. 

In the case of novel registration of patient, the keypad of the input means one a06 is operated, 
When inputting data, keypad input is transmitted to the host computer one al0 as it is, and is registered 
into the database of the recording means one all. 
In addition, in a novel patient's registration, the input from the host computer one al0 other than the 
input from the input means one a06 may be used, 
Also in ones of input, the patient information currently recorded on the recording means one all of the 
host computer one a 10 newly adds (step one b09 shown in FIG. 25). 

When a patient is identified and recording is displayed, the menu display of a test I inspection at step one 
bl0 shown in FIG. 25 next will be performed by the display means one a04 which is one a0A of portable 
terminals. 
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What the display means one a04 displayed this menu display as by the control means one a03 which 
performed the data in which the host computer one al0 indicated by the output, or the program which 
called this data from the memorylstorage means one a07 is illustrated. 

When test I inspection menu relation is displayed as a text text, this, 
In the display which was displayed as it was through one a0 C of radiolwireless media, and the control 
means one a03, and had a sequence pattern intrinsic I native in a database from host device la0B, 
From the memorylstorage means one a07, an application program may be read and this may be 
performed (step one bl0 shown in FIG. 25). 

In FIG. 25, it shows designating a plaque testlinspection and is abbreviatelomitting other than that 
selection (lblla). 
When a plaque test I inspection is designated at step one bll shown in FIG. 25, the signal which pushed 
the input means one a06 and carried out input designation I designated will be directly transmitted to the 
host computer one al0, and a host computer will output the past plaque data. 

The past plaque data which the host computer one al0 calls from the recording means one all, and 
outputs to one a0 A of portable terminals are data of a numerical value, a symbol, a character, a moving 
image, a still image, etc. 
The control means one a03 runs the plaque display program called from the memorylstorage means one 
a07, and displays it based on the data output from the host computer one al0. 

The data of on what side surface of which tooth number to have carried out additional description of the 
plaque of which step by keypad operation at the side of a portable terminal are transmitted to the host 
computer one al0 shown in FIG. 24. 
The host computer one al0 records data to that effect on the recording means one all. 

In step one b12 shown in FIG. 25, when a patient's plaque display is madelformed, it will move to step 
one b13 shown in FIG. 25 of whether to carry out correction and an addition, 
When correcting and adding, above correction and additions (step one b14 shown in FIG. 25) are 
performed. 

When correction and an addition are completed, and it will be judged at step one b15 shown [ whether 
another testlinspection is conducted and] in FIG. 25 and will conduct another testlinspection, 
When the display of whether to return to an initial menu when the test I inspection menu display of step 
one bl0 shown in FIG. 25 is given and it does not conduct another testlinspection is given (step one b16 
shown in FIG. 25) and it returns to an initial menu, the patient of step one b04 shown in FIG. 25 and a 
user selection menu display are performed, 
A process continues. 
When not returning to an initial menu, either, you may completelfinish, for example. 

In addition, the above structure is an example to the last, 
For example, a smart phone and a mobile telephone are used as a portable terminal for dentistry 
information management as it is. 
At least, dental personnel carry, 
Operation of input, a display, registration, etc. can do intraoral information, dentistry office information, 
dentistry worker information, and other related information, and it reads information from a host 
terminal as needed, 
It can register, and covalently, required information is displayed and dentistry workers just input it, 
The structure according to the objective can be taken. 

It is data of a codelcordlchord and numerical value of a keypad, a character, a codelsymbol, a symbol, 
text data, an image, a moving image, etc. that radiolwireless communication is performed by the above 
operation, 
A display is possible in real time, 
Even if it uses a terminal simultaneously with medical examination from this, it can be used without a 
stress. 
Moreover, when mountinglwearing a waistllumbuslelasticity and the back with a host device, or when 
convenient even if it connects between portable terminals with a host device with a wire communication, 
radiolwireless communication is not used but a wire communication is used. 

this invention can also implementlachieve centralized management of dentistry information with the 
above-mentioned portable terminal. 
As information used as a management object, input of dentistry office information, patient information, 
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patient medical sheet information, accounting information, medical treatment fee information, etc. which 
are handled by the recall management system regarding the receipt computer system and old case who 
create receipt data from the reservation management system, the electronic medical chart system, the 
accounting information, and medical-examination information of dentistry medical examination etc. is 
enabled, for example, 
For example, testlinspection information, such as the dentistry office information handled with the 
business management system provided with the function which creates and displays the report I record 
formed a graphical representation, digital roentgen information, dental microscope information, dental 
CT information, an intraoral camera, dental unit information for a treatment, 
Dental-personnel information, such as an attendance of employees, such as the data information of the 
chair for patients, etc., a periodontal pocket inspection probe, the intraoral information from another 
apparatus, a dentist, dental hygienist, dentistry stufflstaff, reception office stufflstaff, and a dental 
technician, is shown, 
However, 
In addition, dentifriceltoothbrushing information, a plaque relevant information, 
Although not restricted to an intraoral area like prevention information, such as periodontal-bacteria 
information, and a life-style related disease relevant information, 
For example, it is related with indirect diseases, such as a disease relevant to a periodontal disease, 
blood pressure, blood information, etc. may be contained. 

Moreover, if it is useful information in the hospital, patient useful information, inquiry information, 
management information, etc. at least, it will become the object of centralized management, 
However, 
Centralized management may be good also as object of not only management of all the related dentist 
business information but centralized management of one part required information. 

For example, the case where data are obtained only by the analog photograph and an image like [ in the 
case of an analog X-ray imaging apparatus ], and in the case of handwritten data, it is made into a 
digital signal through digital conversion means, such as a hard copy of an image scanner, a digital 
camera, and a computer screen, 
Managing may be preferable. 

Although centralized management of data may be performed by the above-mentioned portable terminal, 
centralized management by dental computers, such as a tablet type, notebook type, and a desk-top 
type I mold, may be sufficient as it. 
Utilization of the terminal of the netbook specification especially centering on the internet and a portable 
terminal may be performed, and the portable terminal accessed via Internet by wireless LAN may be 
utilized. 

Moreover, this invention may perform provision of the information unified using the cloud computing 
method, information processing provision, etc. 
For example, a portable terminal or a host terminal may input-output data for the application software 
which the one thrulor several center enginelsystemlorganization which exists through the internet 
provides with the exclusive use at the side of a terminal, or general purpose browser software. 
The terminal side does not install the application software for centralized management, 
Browser soft only, such as Internet Explorer (trademark) and a fire fox (trademark), is installed, and 
data can be input-output by performing software for dentistry information centralized management of a 
center through these browser soft(ware), 
It does not care about the capacity I capacitance of the recording device at the side of a terminal, but it is 
small and can become the thing provided with simplicity. 

In addition, you may use not a general purpose browser but the soft(ware) only for [ for dentistry 
information centralized management] software starting. 
Moreover, in part, information has the terminal side, also when [ which requires the case where 
information is all accumulatelstored, and the safe management of personal information etc. for the 
resource at the side of a cloud ] accumulatelstoring in the terminal side. 

The system which was constructed I assembled as a private cloud only in the dentistry group in which 
only a center enginelsystemlorganization participates only in the company as for the range whose 
leakage of information, as for the aspect of a cloud, poses a problem is preferable, 
However, 
If the security is reliable, it may be comprised by the public cloud constructed I assembled by the 
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information provision service establishment by an external computer, etc., and is good also considering 
all as a private cloud or a public cloud depending on the case. 

Depending on the dental hygienist, dentistry reception office stufflstaff, a dental technician, other 
related persons, and a case other than a dentist, a patient may do carrying use of the said portable 
terminal, respectively. 
You may share other stufflstaff and data. 
Moreover, it can also be used by turns by providing the exchange function of the supportlcarrier which 
identifies individuals, such as an IC card, respectively, carrying out exclusive use of the 1 unit I set. 

It is preferable that centralized management of data has a compatibility between the data currently 
handled by each system, 
However, 
What is necessary is for a compatibility to be unnecessary, for example, to display it on a portable 
terminal and just to be always able to operate it at least, when using the hard-copy data of a screen. 

In a present Example, it is preferable to be used in real time in the server which set the external 
database, and the state with which a portable terminal can communicate, 
However, 
When not only this but operation is temporarily recorded on a portable terminal and communication with 
a server is attained, the data recorded temporarily may use the batch method automatically transferred 
to a database. 

For example, when operating a patient's reservation system on a portable terminal, and determining the 
hospital visit schedule for a patient's treatment and prevention, and the reservation day used as a 
candidate is input from on a terminal, from a database, reservation status data are read and it 
compares, 
The overlapping scheduled day is displayed on the screen of a portable terminal, 
You may acceleratelurgelpromote a change, 
A schedule is entered in several treatment/ prevention screen at the input display column of a portable 
terminal screen, 
By performing a print instruction from a portable terminal, printing lprinted_character printing of the 
treatment/ prevention calendar is carried out with a related printer, 
It is also possible to supply a patient widely. 

It connects with a host device with a radiolwireless and a wire communication, and also the toothlgear 
and the periodontal imaginglphotography positioning which may connect by the intraoral camera, the 
wire communication, or a radiolwireless, and have the necessity for a treatment and prevention in this 
case are made as for a portable terminal to qualification. 

If it not only achieves unification of the information between a portable terminal and a host terminal, but 
a host terminal is used as a server when a terminal is set as a dental computer for what is called every 
chair for dentistry medical examination, centralized management of the information between a host 
terminal and the computer for every chair can be aimed at. 

The force piston, sliding typelmold with which the input of the data to a portable terminal was attached 
as mentioned above, 
When peripheral devices, such as a virtual button I peony on a screen other than the typelmold operation 
button which makes a fingerltoe and a pen other thing contact a screen, and operates them, and a 
rotary dial, a virtual keyboard, and an intraoral camera, connect, the said button I peony on a peripheral 
device and a dial are illustrated, 
In addition, free input becomes easy by providing audiolvoice input recording with the microphone 
installed integrally, and a scanning recording function with the camera installed integrally or in different 
body. 
In addition, a scanning recording function is good also as a photograph image recording by a dental 
camera. 

When performing input of the character and handwritten image based on utilization of electromagnetic 
induction type pens in the case of screen input, such as a tablet type computer and a portable terminal, 
and a resistance film-type pen, you may make it take in handwriting input data. 
For example, when it is appropriate to display on a screen in handwritten in addition to this when 
demonstrating to a patient, and demonstrating the treatment method to the dental hygienist, 
You may give description to a patient, and explanation to another worker by it being displayed as it is 

http://www.thomsoninnovation.com/tip-innovation/printRecView.do?ResultSetid=l3620... 11/23/2016 



Page 262 of 392

Thomson Innovation Record View Page 54 of 61 

that a screen is input in handwritten from a portable terminal, or displaying synchronizing with the 
monitoring screen of a host terminal, 
It records then, 
You may be used later. 
When it inputs especially into an intraoral image in handwritten, it can be used as a patient's data as it 
is. 

Furthermore, as audiolspeech data can also be input, it is good also as possible in exact 
grasping !ascertainment of an intraoral condition. 
For example on a portable terminal screen, when talking with another portable terminal user, 
audiolspeech data is designating a window and may display an audiolvoice and an image 
simultaneously. 
Moreover, audiolspeech data is making it convert into character data as it is, or also converting a 
handwritten character into character data, and can reduce recording capacity. 
When performing especially an intraoral diagnosis, previously special terms, such as a state of a caries, 
are registered as audiolspeech data, and the data written down by converting into character data until 
now by comparison collation with the audiolvoice input through a portable terminal can be automatically 
used as electronic data. 

The audiolvoice sample of technical terms and the table of text data which are registered previously are 
recorded on a recording device, 
Input audiolvoice data are compared with audiolvoice sample data, 
Exact dentistry information recording is enabled by converting into the text data corresponding to the 
audiolvoice sample data at the time of corresponding or substantially correspondinglcoinciding. 

The present Example can also input-output the information regarding dentistry office work, such as input 
of patient information, such as an electronic medical chart, and input of medical treatment fee 
information, under centralized management. 
However, 
In this case, a host terminal and a portable terminal may synchronize in an input state at least. 
That is, when it inputs from a host terminal, the input is displayed on a portable terminal, and an output 
display will synchronize similarly and will be performed. 
Screen synchronous software can be performed by utilization of commercially available software Sync+ 
(brand name), etc., when a portable terminal contains a general purpose computer. 
Moreover, the thing etc. of the state which the portable terminal was incorporated previously, or 
connects the USB terminal provided with the LAN function, and enables utilization of wireless LAN are 
shown. 
This can also aim at the share between other portable terminals, or a share direct between host 
terminals not only through between a host terminal and a portable terminal but through a host terminal. 
A thing may be used for a direct share via a relay terminal other than the thing using radiolwireless 
media, such as electromagnetic waves and infrared rays. 

Case [ like home dentistry ], the memory capacity of a portable terminal and processing capacity are 
low, and when data cannot be memorizelstored, a separate memorylstorage device or a mail 
arrangesltidies_up to data a partlminute to be unable to memorizelstore, 
You may transmit to a host terminal for every seriallsequential or fixed amount of memorylstorages 
using exclusive use or a public line. 

When dentistry medical examination is performed in common roomlchamber interior, for example, 
performing complicated input from a portable terminal such a synchronization of the display between 
terminals, 
Since time is taken, rapid input is attained by enabling input from the host terminal which equipped 
input interfaces, such as a keyboard and a mouselmouth. 

Moreover, in centralized management of the dentistry information using a portable terminal and another 
terminal, you may automatically process time-sequential data. 
For example, date-time at the time of the completion of a treatment of the patient after a treatment and 
a treatment rest is read from a database, 
It compares with present date-time, 
After a treatment, when a predetermined equivalent period passes, that is displayed on a portable 
terminal or a host terminal. 
Or you may perform automatically carrying out printing I printed_character creation of the direct mail as 
it is. 
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A host terminal may be automatically notified to a portable terminal that the stage of medical treatment 
fee creation comes, also about an attendance, may notify a day without a report, etc. automatically and 
may adjust them. 

A portable terminal is connecting through a peripheral-devices [, such as an X-ray imaging apparatus, an 
intraoral camera, and a microscope, ], direct, or host terminal, and it displays the imaginglphotography 
output by these peripheral devices on a portable terminal in real time, for example, 
The structure recorded on the data folder for patients identified by the patient name etc. can also be 
taken. 
You may control operation I movement of these peripheral devices, a dental chair, a lighting fixture, etc., 
etc. from a portable terminal. 
In that case, you may record on patient charts by making recording of control operation into a log. 

The data folder for patients is a state which does not overlap centering on a host terminal, and it is 
preferable to record and to make read-out possible by the search from each terminal. 
Although it may exist that the data folder for patients exists [ two or more ] for every terminal in 
temporary use etc., when registering continuously, existing in one storage area is preferable. 
This storage area is located not only via a host terminal but via a network in a remote place. 

Further, the said portable terminal becomes possible [ a patient or also carrying the said portable 
terminal ], when it is good also as possible and especially wide use of a portable terminal is attained in 
the information exchange in an audiolvoice with a patient, an image, and a character. 
When a patient carries, it is preferable to enable browsing only of information required for a patient. 
This may become possible only by getting a patient to install an application for exclusive use, for 
example, when [ which mentioned above the application software of the smart phone and the other 
mobile telephone ] forming a dental management terminal. 

[Dental description means] 
About dentistry medical examination, while displaying a patient's panorama-like all dentitionlgear_row 
image and a treatment part image on the monitor (display) screen of a computer, for example, a 
present Example, 
Intelligible description is enabled when by making it couplelbond together [ for the purpose of the 
moving image formed by subdividing ], and reproducinglregenerating as a joint moving image 
demonstrates a treatment for every patient. 
Although a dentist may use the existing moving image rowllinelcolumn which couplelbonded the 
subdivided moving image previously, it may select in advance and he may do an edit coupling I bonding. 

The moving image rowllinelcolumn which was couplelbonded [ semi custom ] with existing as for the 
method of a dentist doing selection edit in advance can be selectively used, 
Furthermore, the Example which makes at least 1 moving image rowllinelcolumn combining all the 
description data is described in detail with reference to FIG. 26. 

FIG. 26 is a figure for demonstrating operation I movement in case a dentist sets as one combination 
moving image in advance. 
lc0l is the display of the first menu in the figure. 
The listlwrist which shows an existing moving image rowllinelcolumn, the listlwrist in which joint edit is 
possible in semi custom, and the listlwrist of each subdivided moving image are displayed, and it selects 
according to the objective. 

lc02 is a step which selects either from the first menu display. 

It is a step to which an execution step branches by which lc03 selected, and, in NO, moves to other 
joint moving image selection (not shown) through terminal lc03a. 
In YES, it moves to the step (lc04) which judges whether it has already registered with this joint moving 
image with methods attached I subjected by a moving image name search and subdivision dynamic image 
data, such as a search of the combination of an intrinsic I native code I symbol, 
When registered temporarily (YES), it transfers to other joint moving image selection through terminal 
lc03a. 

When not registered, a list of subdivision data is displayed and also an editing region is displayed. 
As for the list of subdivision data, the division may be carried out by purpose-oriented and 
systematization and formation of the tree may be carried out. 
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In the selection lc05 of subdivision dynamic image data, from the list, paste [ copy ] on an editing 
region, it is made to move to it by drag and drop, and time-sequential description data are edited. 

In FIG. 26, when subdivision moving image selection is completed (lc06), reproduction I regeneration of 
the moving image rowllinelcolumn selected and couplelbonded is performed in a tentative way (lc07). 

FIG. 27 shows the example of a combination of a joint moving image. 
As for the recovery I restoration moving image of the gum after a tooth extraction, and ld02, the 
inclination movement drawing of an adjacent tooth and ld03 is 
[ 01 ] 
a stretching moving image of an antagonistic tooth, and a moving image to which 04 shows the 
formation moving image of an abutment tooth, the description moving image of the processed material 
which showed 05 [ ld ] in FIG. 1, and set mounting I wearing of a processed material in the figure. [ of 
ld ] [ of ld ] 
As for the moving image of these each, it may be more preferable for not one but the several moving 
image to exist. 

ld of joint moving images set ld of a series of moving images [ ld of ] of 05 to 00 from 01, it was 
named, and it recorded on the recording device and the recording device recorded the symbol string 
previously attached I subjected to each subdivision dynamic image data, 
Then, as for ld of joint moving images, 00 may be displayed as one icon on a computer screen. 

ld of joint moving images combine 00 in order, and it creates one reproducible moving image 
continuously, 
Each moving image is subdivided, 
It is preferable that the constant for patients and the constant for doctors are set to each. 
The formats of each moving image are WMV, AVI, and an MPEG format, for example, 
Comprising: 
What is necessary is to select by existing moving image edit software, and just to make it couplelbond 
together in order. 

Furthermore, at step lc08, the doctor side data and the patient side data are displayed, and the time 
cost is indicated, 
Preferably, it is the other method, 
Comprising: 
You may be carried out by distinguishing the display of low cost and description [ high profit for a short 
time ] more. 

In step lc09, even if it is the state by which the joint moving image was already created, it is a step 
made to transfer to selection of subdivision dynamic image data to re-select, 
It is a step which selects whether lcl0 preservelsaves this menu list, 
When preservelsaving (YES), at step lcll, a joint moving image name is input and a registration 
preservation I save is carried out. 
When not preservelsaving, it returns at a completionlfinish step and it is selected whether it edits or it 
completelfinishes as it is (lc12). 

FIG. 26 demonstrates the operation I movement at the time of a doctor creating a joint moving image, 
Since a large number [ the actually subdivided data ], the case where it takes time with the data to 
select arises, 
From this, you may form a sample in the style of an edit box for every kind of description previously. 
The said Example may register a patient's own intraoral image into a subdivision moving image further, 
and may be utilized as a part of description, such as a treatment peculiar to a patient, and prevention. 

A present Example is mainly utilized for informed consent, 
However, 
If it carries out from shortening of the treatment time for a patient, and the efficiency improvement of 
description, it is preferable that more efficient viewing and listening is performed, 
However, 
In that case, it subdivides, 
Time becomes description intelligible for a patient by performing by explanatory and auxiliary screen 
display of the term which a doctor uses, while a doctor demonstrates the moving image for several 
minutes to a patient from several second. 
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For example, the listlwrist of subdivided data is displayed by icon, a tablelsurface, etc. on a computer 
screen, and a plain title respectively intelligible for a patient is attached I subjected. 
Edit of this listlwrist is displayed on the portable terminal mentioned above, and a dentist selects it. 
The selected state is displayed on the screen which a patient looks at. 

Moreover, the instant formation which creates the combination moving image rowllinelcolumn selected 
for patients, and displays this for patients on a simple portable terminal is also possible, talking about a 
treatment to a patient. 
Namely, the display part which a dentistry worker mainly carries and the portable terminal equipped 
with the input interface, 
And it consists of a terminal equipped with the monitor for a display to which a patient and a prevention 
candidate (it is set as a patient etc.) can view and listen, and a dentistry worker searches and edits a 
moving image including the content transmitted to a patient etc., the subdivided moving image, or its 
combination moving image on a portable terminal. 
In the state which edit completelfinished, it transmits to the terminal for patient viewing and listening. 
In addition, you may transmit dynamic image data in this case, 
However, 
The identification data attached I subjected to dynamic image data are transmitted, 
The terminal for patient viewing and listening receives this identification data, 
You may carry out the real-time process which displays the moving image based on this identification 
data sequence on a screen. 

Furthermore, in the state in which the dentist etc. carried the portable terminal, you may perform 
remote operation, such as reproduction I regeneration of the moving image on a screen display of the 
terminal to which a patient etc. view and listen, a stop, a display of patient data, and non-display. 

Moreover, you may synchronously display the image to which the patient is viewing and listening, and 
data on the portable terminal which a dentistry worker carries. 
Especially when the intraoral camera shown in FIG. 1 displays and demonstrates a patient's intraoral 
area, description and a case correspond and it becomes more intelligible. 

Furthermore, in a present Example, you may carry out the output display of the image which edited 
dynamic image data and was edited into the computer monitor which a patient can see with the portable 
terminal shown in FIG. 24. 

Moreover, it is good also as possible in operation of the moving image display to the monitor connected 
to the dental computer which a patient can see with the said portable terminal. 
[The boundary detection means of a gum and a toothlgear] 
This invention includes the structure for enabling the setting detection of the boundary of a tooth I gear 
and a gum clearly. 

Since the image of an intraoral camera has many locations which image I photograph dark narrow space 
while hittinglapplying illumination, 
For example, as a means to form the panorama image by the computer image processing shown in 
FIG.8 and FIG.10, when detecting the common part between images, or when demonstrating the dental 
treatment to a patient, identification may be difficult because of approximate tone, such as a boundary 
of a gum and a toothlgear, the influence of a saliva, etc. 

Then, an outline extraction means to extract the toothlgear outline of an actual image, 
An actual image is converted into a component color, 
The color component image conversion means which clarifies the shape of a toothlgear and a gum, 
Extraction of the outline of a toothlgear and a gum was enabled also at toothlgear 
stainlpollutionlcontamination and the place whose illumination is not enough by the combination 
structure which consists of a synthesized image formation means which combined the image converted 
by the color component image conversion means, and the outline extraction image. 

An outline extraction means is a means to perform a two-dimensional Fourier-transform, for example 
with respect to an image, 
It is comprised after the said Fourier-transform by a means to detect only the phase signal in the 
frequency domain which shows the change of the lightness and darkness of an image, and to perform an 
inverse Fourier transform. 
In addition, utilization of a Z-transform typelsystemlgroup and a Laplace-transform typelsystemlgroup 
may also be possible. 
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A color component image conversion means forms the image decomposed I disassembled into the 
component color shown by colorimetric systems, such as a RGB colorimetric system, a La*b* 
colorimetric system, an HSV colorimetric system, an XYZ system, a xyY colorimetric system, a L *u*v* 
colorimetric system, a Munsell color system, an Ostwald color system, a NCS (Natural Color System), 
DIN colorimetric system, for example, 
The component color where a shape looks clearly is selected from this inside, 
A means to form the image based on the component color, 
Or the component color is synthesizelcombined regardless of a colorimetric system, 
It is a means to form the component color where a shape looks clearly more, and to form the image 
based on the said component color. 
It is preferable that the said selection measures and determines the component color which was so much 
suitable for the intraoral image previously, 
For example, a La*b* colorimetric system, 
Any one of these L component images, a* component image, or the b* component images, H (hue 
(Hue)) component image of an HSV colorimetric system, S (chroma-saturation (Saturation*Chroma)) 
component image, V (brightness (Brightness*Lightness*Value)) component image, 
The synthesislcombination of the component colors of a colorimetric system which synthesizelcombining 
combining any these one is shown and is different may be preferable. 
Selection or the combination synthesislcombination of a component color should just perform conversion 
in the component color where a shape looks clearly, or the synthesislcombination of two or more 
ingredient color. 
In addition, a component image contains the thing obtained by adjusting the numerical value which 
shows the component value for example, on a program for the image which emphasizes a component, 
etc. 

Moreover, it colors using the combination of the color a shape selects clearly the component image 
which can be recognized, and also a person can recognize the boundary to be more. 
For example, applying R (red) component image to a gum, and applying G (green) component image to 
a toothlgear is shown. 

Moreover, with the component color shown here, you newly color using the color which clarifies what 
[ not only] was detected from the image but a boundary. 

And a synthesized image formation means makes the outline image obtained by the said outline 
extraction means, and the image acquired by the color component image conversion means a same 
color typelsystemlgroup, for example like the chroma key method except the outline part of an outline 
image, and permeateltransmits and combines a color component image. 
Moreover, a person discolors a gum part red-type, or makes it emphasize deeply after the said 
synthesislcombination, in order to further emphasize a color component image so that a boundary may 
be distinguished visually or mechanical more more. 
You may use discoloration or the means emphasized deeply for a tooth I gear green. 
In addition, as long as there exist some which convert a tooth-color into red green depending on a color 
component, you may convert a gum color into the color component image. 
It is preferable that these means are implementlachieved by computer software in each case, 
However, 
It may be comprised by custom, such as a gate array and PLD (Programmable Logic Device), and a semi 
custom IC. 

Next, the Example shown in FIG. 29 is described. 
In the figure, 2901 is an image input means, for example, is a means to input the still image 
imagelphotographed with the intraoral camera. 
The still image image input by the image input means is output to the filter means 2902. 
Although the filter means 2902 is shown by edge emphasis filters, such as an unsharp filter, the filter 
which emphasizes the lightness and darkness of an image is used for it. 

The image to which the filter process was carried out by the filter means 2902 is output to the outline 
extraction means 2903 and the component color image conversion means 2904. 
The outline extraction means 2903 is a two-dimensional Fourier-transform means, 
Phase signal detection means, 
And it consists of an inverse-Fourier-transform means, 
However, 
What is performed combining the program module which has these means in a software library like 
open-CV (made by an Intel company) is illustrated. 
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2904 is a means to form the image converted into a* component color of a La*b* colorimetric system 
and an HSV colorimetric system, b* component color, and the H component color S component color V 
component color, as it is a component color image conversion means and being mentioned above, 
Although it consists of a component color combining means to synthesizelcombine these component 
colors and a hueltone changes, an image with a clear shape of a toothlgear and a gum is formed. 
Furthermore, toothlgear stainlpollutionlcontamination and a discovery of a dental caries may also be 
attained by the change of this hueltone. 

The outline image obtained by the outline extraction means 2903 and the image converted into the 
component color image by the component color image conversion means 2904 are output to the 
syntheticlcombination display means 2905. 
The syntheticlcombination display means 2905 synthesizelcombines the outline image which the outline 
extraction means 2903 output, and the output component color image of a component color image 
conversion means. 
For example this synthesislcombination similar-colors-izes except the outline of an outline image, 
transparentizes these similar colors, and synthesizelcombines with the component color image used as a 
background imagelvideo. 
The combined image is displayed on a computer monitor. 

An image with a clear boundary of a gum and a toothlgear may be able to be acquired by the 
compositing process of these series. 
Moreover, a present Example is used suitably when detecting the center boundary KL of two teeth I gears 
as a standard at the time of combining the images (for example, the image 906e and 1102f of images) 
by which the mark ML comes about the dentitionlgear_row on either side shown in FIG. 12 to the center 
of an image. 
Moreover, you may synthesizelcombine the outline image obtained by a Fourier-transform detecting a 
phase signal, and an actual image as it is. 
Moreover, since the image to which a shape becomes clear is acquired even if it uses only a component 
color image, the image to which the boundary of an image gum and a toothlgear obtained by the 
component color image detection means becomes clear is acquired. 
The image to which the boundary of such a toothlgear and a gum became clear can be utilized as a 
mark for various syntheticlcombination operationlworks, or can be used for the object for the 
description to a patient, and dental treatments. 

INDUSTRIAL APPLICATION 

The dentistry system which can renew a patient's intraoral information by providing a patient with 
intraoral information in a clear format so that this invention may attain improvement in dentistry medical 
examination in intraoral health is proposed, 
In a dental fieldlarea, it utilizes effectively. 

Description of Symbols 

11 Intraoral image input means 
12 Medical-examination sitelpart detection means 
13 Unit picture formation means 
14 Medical-examination orderlrank setting means 
15 Medical-examination description formation means 
16 Display output means 
17 Recording means 
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457992 

3 Foreign Reference DEl 02010040096.pdf no 16 
4058e0011416115a2366Sea4Sdf56da3d51 

026ec 

Warnings: 

Information: 

1694574 

4 Foreign Reference WO2012096312.pdf no 61 
bb008366653d03bc42d737ff4a 1 ed5c88dc 

c1107 

Warnings: 

Information: 

109149 

5 Non Patent Literature 
95480_EP _Search_Report_3_p 

no 3 
ages.pdf 

a9788a9300aad39a982d9f7fffc7d641 c6e5 
351 

Warnings: 

Information: 

Total Files Size (in bytes) 2707426 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Agglications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International Agglication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT /DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International Agglication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NUMBER 

14/770,177 

70523 
Carestream Health, Inc. 
ATTN: Patent Legal Staff 
150 Verona Street 
Rochester, NY 14608 

FILING OR 3 71 (C) DATE 

08/25/2015 

Title:METHOD AND SYSTEM FOR BITE REGISTRATION 

Publication No.US-2016-0008116-A 1 
Publication Date:01 /14/2016 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

Y annick Glinec 95480 
CONFIRMATION NO. 8357 

PUBLICATION NOTICE 

11111111111111111 lllll ll]~!l]!~l!~l!~lil~UH~~ll 11111111111111111111111 

NOTICE OF PUBLICATION OF APPLICATION 

The above-identified application will be electronically published as a patent application publication pursuant to 37 
CFR 1.211, et seq. The patent application publication number and publication date are set forth above. 

The publication may be accessed through the USPTO's publically available Searchable Databases via the 
Internet at www.uspto.gov. The direct link to access the publication is currently http://www.uspto.gov/patft/. 

The publication process established by the Office does not provide for mailing a copy of the publication to 
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set forth 
in 37 CFR 1.19(a)(1 ). Orders for copies of patent application publications are handled by the USPTO's Office of 
Public Records. The Office of Public Records can be reached by telephone at (703) 308-9726 or (800) 972-6382, 
by facsimile at (703) 305-8759, by mail addressed to the United States Patent and Trademark Office, Office of 
Public Records, Alexandria, VA 22313-1450 or via the Internet. 

In addition, information on the status of the application, including the mailing date of Office actions and the 
dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through the Patent 
Electronic Business Center at www.uspto.gov using the public side of the Patent Application Information and 
Retrieval (PAIR) system. The direct link to access this status information is currently http://pair.uspto.gov/. Prior to 
publication, such status information is confidential and may only be obtained by applicant using the private side of 
PAIR. 

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent 
Electronic Business Center at 1-866-217-9197. 

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101 

page 1 of 1 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION 
NUMBER 

14/770,177 

70523 

FILING or 
37l(c)DATE 

08/25/2015 

Carestream Health, Inc. 
ATTN: Patent Legal Staff 
150 Verona Street 
Rochester, NY 14608 

GRPART 

UNIT FIL FEE REC'D 

1620 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

ATTY.DOCKET.NO TOT CLAIMS IND CLAIMS 

95480 20 3 
CONFIRMATION NO. 8357 

FILING RECEIPT 

1111111111111111111111m~mmmm~,111u~11111111111111111111111111 

Date Mailed: 10/06/2015 

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination 
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the 
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE, 
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection. 
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please 
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the 
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit 
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply 
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections 

lnventor(s) 

Applicant( s) 

Yannick Glinec, Shanghai, CHINA; 
Qinran Chen, Shanghai, CHINA; 
Mo Yufeng, Shanghai, CHINA; 

CARESTREAM HEAL TH, INC., Rochester, NY 

Power of Attorney: The patent practitioners associated with Customer Number 70523 

Domestic Priority data as claimed by applicant 
This application is a 371 of PCT/CN13/72420 03/11/2013 

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution 
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None. 
Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to 
foreign priority. See 37 CFR 1.55 and 1.76. 

Permission to Access - A proper Authorization to Permit Access to Application by Participating Offices 
(PTO/SB/39 or its equivalent) has been received by the USPTO. 

If Required, Foreign Filing License Granted: 10/05/2015 
The country code and number of your priority application, to be used for filing abroad under the Paris Convention, 
is US 14/770,177 
Projected Publication Date: 01/14/2016 
Non-Publication Request: No 
Early Publication Request: No 

page 1 of 3 
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Title 

METHOD AND SYSTEM FOR BITE REGISTRATION 

Preliminary Class 

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition Applications: No 

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES 

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no 
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent 
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international 
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same 
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing 
of patent applications on the same invention in member countries, but does not result in a grant of "an international 
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent 
protection is desired. 

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an 
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ 
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific 
foreign countries to ensure that patent rights are not lost prematurely. 

Applicants also are advised that in the case of inventions made in the United States, the Director of the US PTO must 
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application 
serves as a request for a foreign filing license. The application's filing receipt contains further information and 
guidance as to the status of applicant's license for foreign filing. 

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the 
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign 
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it 
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html. 

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish 
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative, 
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific 
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may 
call the U.S. Government hotline at 1-866-999-HAL T (1-866-999-4258). 

GRANTED 

LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where 

page 2 of 3 
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the conditions for issuance of a license have been met, regardless of whether or not a license may be required as 
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier 
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The 
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under 
37 CFR 5.13 or 5.14. 

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless 
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This 
license is not retroactive. 

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter 
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national 
security or the export of technical data. Licensees should apprise themselves of current regulations especially with 
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of 
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and 
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of 
Treasury (31 CFR Parts 500+) and the Department of Energy. 

NOT GRANTED 

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12, 
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed 
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35 
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b). 

Select USA 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for 
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources 
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to 
promote and facilitate business investment. SelectUSA provides information assistance to the international investor 
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states, 
and regions competing for global investment; and counsels U.S. economic development organizations on investment 
attraction best practices. To learn more about why the United States is the best country in the world to develop 
technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call 
+ 1-202-482-6800. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

U.S. APPLICATION NUMBER NO. 

14/770,177 

70523 
Carestream Health, Inc. 
ATTN: Patent Legal Staff 
150 Verona Street 
Rochester, NY 14608 

Date Mailed: 10/06/2015 

FIRST NAMED INVENTOR 

Y annick Glinec 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

ATTY. DOCKET NO. 

95480 
INTERNATIONAL APPLICATION NO. 

PCT/CN13/72420 
I.A. FILING DATE PRIORITY DATE 

03/11/2013 

CONFIRMATION NO. 8357 
371 ACCEPTANCE LETTER 

111111111111111111111111111111111111111111 IIIII IJ~l~j~~l!~~~~~,~11~~1 j~ 

NOTICE OF ACCEPTANCE OF APPLICATION UNDER 35 U.S.C 371 AND 37 CFR 1.495 

The applicant is hereby advised that the United States Patent and Trademark Office, in its capacity as a 
Designated/ Elected Office (37 CFR 1.495), has ACCEPTED the above identified international application for 
national patentability examination in the United States Patent and Trademark Office. 

The United States Application Number assigned to the application is shown above. A Filing Receipt will be 
issued for the present application in due course. THE DATE APPEARING ON THE FILING RECEIPT AS THE 
"FILING DATE or 371(c) DATE" IS THE DATE ON WHICH THE LAST OF THE 35 U.S.C. 371 (c)(1) and (c)(2) 
REQUIREMENTS HAS BEEN RECEIVED IN THE OFFICE. THIS DATE IS SHOWN BELOW. The filing date of 
the above identified application is the international filing date of the international application (Article 11 (3) and 35 
U.S.C. 363) 

08/25/2015 

DATE OF RECEIPT OF 35 U.S.C. 

371 (c)(1) and (c)(2) REQUIREMENTS 

The following items have been received: 

• Copy of the International Application filed on 08/25/2015 
• Copy of the International Search Report filed on 08/25/2015 
• Preliminary Amendments filed on 08/25/2015 
• Information Disclosure Statements filed on 08/25/2015 
• Inventor's Oath or Declaration filed on 09/01/2015 
• U.S. Basic National Fees filed on 08/25/2015 
• Assignee Statement for PGPUB filed on 08/25/2015 
• Power of Attorney filed on 08/25/2015 
• Authorization to Permit Access filed on 08/25/2015 
• Application Data Sheet (37 CFR 1. 76) filed on 08/25/2015 

page 1 of 2 

FORM PCT/DO/EO/903 (371 Acceptance Notice) 
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Applicant is reminded that any communications to the United States Patent and Trademark Office must be mailed 
to the address given in the heading and include the U.S. application no. shown above (37 CFR 1.5) 

JOHN L ANDERSON 

Telephone: (571) 272-0385 

page 2 of 2 

FORM PCT/DO/EO/903 (371 Acceptance Notice) 
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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number 

Substitute for Form PTO-875 14/770,177 

APPLICATION AS FILED - PART I OTHER THAN 

(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($) 

BASIC FEE N/A N/A N/A N/A 280 
(37 CFR 1.16(a), (b), or (c)) 

SEARCH FEE N/A N/A N/A N/A 480 
(37 CFR 1.16(k), (i), or (m)) 

EXAMINATION FEE N/A N/A N/A N/A 720 
(37 CFR 1.16(0), (p), or (q)) 

TOTAL CLAIMS 20 
(37 CFR 1.16(i)) 

minus 20= OR X 80 = 0.00 

INDEPENDENT CLAIMS 3 minus 3 = X 420 = 0.00 
(37 CFR 1.16(h)) 

If the specification and drawings exceed 100 
APPLICATION SIZE sheets of paper, the application size fee due is 
FEE $31 O ($155 for small entity) for each additional 0.00 
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C. 

41 (a)(1 )(G) and 37 CFR 1.16(s). 

MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00 

* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 1480 

APPLICATION AS AMENDED - PART II 

OTHER THAN 
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

RATE($) 
ADDITIONAL 

RATE($) 
ADDITIONAL 

<( AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I- AMENDMENT PAID FOR z 
w Total Minus 

.. = OR ~ (37 CFR 1.16(i)) X = X = 

0 
Independent ... = z Minus 

X = OR X = w (37CFR 1.16(h)) 

~ Application Size Fee (37 CFR 1.16(s)) <( 

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR 

TOTAL OR TOTAL 
ADD'L FEE ADD'L FEE 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

RATE($) 
ADDITIONAL 

RATE($) 
ADDITIONAL 

Ill AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I- AMENDMENT PAID FOR z 
w Total Minus .. = X = OR 
~ (37 CFR 1.16(i)) 

X = 

0 Independent Minus ... = z X = OR X = w (37CFR 1.16(h)) 

~ Application Size Fee (37 CFR 1.16(s)) <( 

OR 
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) 

TOTAL OR TOTAL 
ADD'L FEE ADD'L FEE 

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3. 
** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". 

*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3". 
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1. 
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MULTIPLE DEPENDENT CLAIM Application Number Filing Date 

FEE CALCULATION SHEET 
14770177 

Substitute for Form PTO-1360 
Applicant(s) Yannick Glinec (For use with Form PTO/SB/06) 

* May be used for additional claims or amendments 

CLAIMS AS FILED AFTER FIRST AFTER SECOND * * * 
AMENDMENT AMENDMENT 

lndep I Depend lndep I Depend lndep I Depend lndep I Depend lndep I Depend lndep I Depend 

1 1 1 51 

2 1 1 52 

3 1 1 53 

4 1 1 54 

5 1 1 55 

6 1 1 56 

7 2 --- --- 57 

8 1 1 58 

9 1 1 59 

10 2 --- --- 60 

11 1 1 61 

12 1 1 62 

13 1 1 63 

14 1 1 64 

15 1 1 65 

16 1 1 66 

17 1 1 67 

18 1 1 68 

19 1 1 69 

20 1 1 70 

21 1 1 71 

22 1 1 72 

23 73 

24 74 

25 75 

26 76 

27 77 

28 78 

29 79 

30 80 

31 81 

32 82 

33 83 

34 84 

35 85 

36 86 

37 87 

38 88 

39 89 

40 90 

41 91 

42 92 

43 93 

44 94 

45 95 

46 96 

47 97 

48 98 

49 99 

50 100 

Total lndep 3 3 0 

Total 21 .J 17 .J 0 .J 
Depend 

Total 24 20 0 
Claims 
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Document code: WFEE 

JANDERSO 

Master Card 

United States Patent and Trademark Office 
Sales Receipt for Accounting Date: 10/05/2015 

RF #30167624 Mailroom Dt: 10/05/2015 14770177 

Credit Card Refund Total: $120.00 

XXXXXXXXXXXX0836 
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ATTORNEY DOCKET 
DECLARATION (37 C.F.R.1.63) FOR UTILITY PATENT APPLICATION 95480 

(USING AN APPLICATION DATA SHEET (37 C.F.R.1.76)) 

As a below named and undersigned inventor, I hereby declare that: 
This declaration is directed to the application entitled: 

METHOD AND SYSTEM FOR BITE REGISTRATION 

The specification of which (check only one box below): 

D is attached hereto. 

:===1 was filed as United States Application Number __ on __ 
and (if applicable) was amended on __ 

~ was filed as PCT International Application Number PCT/CN2013/072420 on 03/11/2013 
and {if applicable) was amended under PCT Article 19 on __ . 

• The above-identified application was made or authorized to be made by me. 

• I believe that I am the original inventor or an original joint inventor of a claimed invention in the application. 

• I have reviewed and understand the contents of the application, including the claims. 

• I am aware of and acknowledge the duty to disclose to the United States Patent and Trademark Office all 
information known to me to be material to patentability as defined in Title 37, Code of Federal Reaulations ~1.56. 

POWER OF ATTORNEY: As a named inventor, I hereby appoint the attorney(s) and/or agent(s) 
associated with Carestream Health, Inc. Customer No. 70523 to prosecute this application and transact 
all business in the U.S. Patent and Trademark Office connected therewith. 

Send correspondence to the address associated with: Direct Telephone Calls to: 

Customer No. 70523 
Carestream Health, Inc. 
c/o Patent Legal Staff 
585/627-6740 or 585/627-6687. 
Facsimile: (585) 627-8919 

F II L u ega IN ameo fl r d nventor - as Iste on t e 1DD ,ca I0n aa ee: h A r t· D t Sh t 
101 FAMILY NAME FIRST GIVEN NAME MIDDLE INITIAL 

GLINEC Yannick 
102 FAMILY NAME FIRST GIVEN NAME MIDDLE INITIAL 

CHEN Qinran 
103 FAMILY NAME FIRST GIVEN NAME MIDDLE INITIAL 

MO Yufeng 

I hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.S.C. 
1001 by fine or imprisonment of not more than five (5) years, or both. 

101-0/(~ 102 -c_ATURE OF INVENTOR 103 - SIGNATURE OF INVENTOR 

C Q ; vi. -c a/V\. Nlo~ 
DATE 2-o cs- . 08 , ~c DATE -;,,or s- . "· 2{ 

DATE 
~1--. g.u 
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Electronic Patent Application Fee Transmittal 

Application Number: 14770177 

Filing Date: 

Title of Invention: METHOD AND SYSTEM FOR BITE REGISTRATION 

First Named Inventor/Applicant Name: Yan nick Glinec 

Filer: Carl R. Wesolowski/Karen Tyler 

Attorney Docket Number: 95480 

Filed as Large Entity 

Filing Fees for U.S. National Stage under 35 USC 371 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Filing: 

Oath/Deel> 30 Mos From 371 commencement 1617 1 140 140 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 
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Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Extension-of-Time: 

Miscellaneous: 

Total in USD ($) 140 
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Electronic Acknowledgement Receipt 

EFSID: 23364899 

Application Number: 14770177 

International Application Number: 

Confirmation Number: 8357 

Title of Invention: METHOD AND SYSTEM FOR BITE REGISTRATION 

First Named Inventor/Applicant Name: Yannick Glinec 

Customer Number: 70523 

Filer: Carl R. Wesolowski/Karen Tyler 

Filer Authorized By: Carl R. Wesolowski 

Attorney Docket Number: 95480 

Receipt Date: 01-SEP-2015 

Filing Date: 

Time Stamp: 07:41:52 

Application Type: U.S. National Stage under 35 USC 371 

Payment information: 

Submitted with Payment yes 

Payment Type Credit Card 

Payment was successfully received in RAM $140 

RAM confirmation Number 7805 

Deposit Account 504233 

Authorized User TYLER, KAREN 

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows: 

Charge any Additional Fees required under 37 C.F.R. 1.492 (National application filing, search, and examination fees) 

Charge any Additional Fees required under 37 C.F.R. Section 1.17 (Patent application and reexamination processing fees) 
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Charge any Additional Fees required under 37 C.F.R. Section 1.21 (Miscellaneous fees and charges) 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes)/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

53179 

1 Oath or Declaration filed 95480_DEC.pdf no 1 
8319247f5fa43d11 dca492b32f5dc25c613f 

9b00 

Warnings: 

Information: 

30488 

2 Fee Worksheet (5B06) fee-info.pdf no 2 
67 e0af3a 1 b5b27b6fb50e 11 Sel 4b7a9effbc 

Obed 

Warnings: 

Information: 

Total Files Size (in bytes) 83667 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New A~~lications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International A~~lication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International A~~lication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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PTO-1390 (06-13) 
Approved for use through 6/30/2013. 0MB 0651-0021 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

TRANSMITTAL LETTER TO THE UNITED STATES 
DESIGNATED/ELECTED OFFICE (DO/EO/US) 

CONCERNING A SUBMISSION UNDER 35 U.S.C. 371 
International Application No. 

PCT/CN2013/072420 
Title of Invention 

I International Filing Date 

March 11, 2013 

METHOD AND SYSTEM FOR BITE REGISTRATION 
First Named Inventor 

Yannick Glinec 

Attorney Docket No. 
95480 
U.S. Application No. (if known, see 37 CFR 1.5) 

Priority Date Claimed 

March 11, 2013 

Applicant herewith submits to the United States Designated/Elected Office (D0/EO/US) the following items and other information. 

1. □ 

2. 0 
3. 

This is an express request to begin national examination procedures (35 U.S.C. 371 (f)). NOTE: The express request under 
35 U.S.C. 371 (f) will not be effective unless the requirements under 35 U.S.C. 371 (c)(1 ), (2), and (4) for payment of the basic national 
fee, copy of the International Application and English translation thereof (if required), and the oath or declaration of the inventor(s) 
have been received. 

A copy of the International Application (35 U.S.C. 371 (c)(2)) is attached hereto (not required if the International Application was 
previously communicated by the International Bureau or was filed in the United States Receiving Office (RO/US)). 

An English language translation of the International Application (35 U.S.C. 371 (c)(2)) 

a. D is attached hereto. 

b. D has been previously submitted under 35 U.S.C. 154(d)(4). 

4. An oath or declaration of the inventor(s) (35 U.S.C. 371 (c)(4)) 

a. D is attached. 

b. D was previously filed in the international phase under PCT Rule 4.17(iv). 

Items 5 to 8 below concern amendments made in the international phase. 

PCT Article 19 and 34 amendments 

5. □ 

6. □ 

7. □ 

Amendments to the claims under PCT Article 19 are attached (not required if communicated by the International Bureau) (35 U.S.C. 
371 (c)(3)). 

English translation of the PCT Article 19 amendment is attached (35 U.S.C. 371 (c)(3)). 

English translation of annexes (Article 19 and/or 34 amendments only) of the International Preliminary Examination Report is 
attached (35 U.S.C. 371 (c)(5)). 

Cancellation of amendments made in the international phase 

8a. D Do not enter the amendment made in the international phase under PCT Article 19. 

8b. D Do not enter the amendment made in the international phase under PCT Article 34. 

NOTE: A proper amendment made in English under Article 19 or 34 will be entered in the U.S. national phase application absent a clear 
instruction from applicant not to enter the amendment(s). 

The following items 9 to 17 concern a document(s) or information included. 

9. 0 An Information Disclosure Statement under 37 CFR 1.97 and 1.98. 

10. 0 A preliminary amendment. 

11. 0 An Application Data Sheet under 37 CFR 1. 76. 

12. D A substitute specification. NOTE: A substitute specification cannot include claims. See 37 CFR 1.125(b). 

13. 0 A power of attorney and/or change of address letter. 

14. D A computer-readable form of the sequence listing in accordance with PCT Rule 13ter.3 and 37 CFR 1.821-1.825. 

15. D Assignment papers (cover sheet and document(s)). Name of Assignee: ____________________ _ 

16. D 37 CFR 3.73(c) Statement (when there is an Assignee). 

This collection of information Is required by 37 CFR 1.414 and 1.491-1.492. The information Is required to obtain or retain a benefit by the public, which Is to file 
(and by the US PTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 15 
minutes to complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual 
case. Any comments on the amount of time you require to complete this form and/or suggestions for reducing this burden should be sent to the Chief Information 
Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED 
FORMS TO THIS ADDRESS. SEND TO: Mail Stop PCT, Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 
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U.S. APPLN. No. (if known - see 37 CFR 1.5) INTERNATIONAL APPLICATION No. ATTORNEY DOCKET No. 

PCT/CN/2013/072420 95480 
17. 0 Other items or information: 

The following fees have been submitted. CALCULATIONS PTO USE ONLY 

1s.0 Basic national fee (37 CFR 1.492(a)) ............................................... $280 $ 280 
19.0 Examination fee (37 CFR 1.492(c)) 

720 If the written opinion prepared by ISA/US or the international preliminary 
examination report prepared by IPEA/US indicates all claims satisfy provisions of $ 
PCT Article 33(1)-(4) .................................................................... $0 
All other situations ....................................................................... $720 

20. 0 Search fee (37 CFR 1.492(b)) 
600 If the written opinion prepared by ISA/US or the international preliminary 

examination report prepared by IPEA/US indicates all claims satisfy provisions of 
PCT Article 33(1)-(4) .................................................................... $0 
Search fee (37 CFR 1.445(a)(2)) has been paid on the international application to $ 
the US PTO as an International Searching Authority ........................... . $120 
International Search Report prepared by an ISA other than the US and provided to 
the Office or previously communicated to the US by the IB ................. .. $480 
All other situations ..................................................................... ... $600 

TOTAL OF 18, 19, and 20 = $1600 

□ Additional fee for specification and drawings filed in paper over 100 sheets 
(excluding sequence listing in compliance with 37 CFR 1.821 (c) or (e) in an 
electronic medium or computer program listing in an electronic medium) (37 CFR 
1.492U)). 
Fee for each additional 50 sheets of paper or fraction thereof ............... $400 

Total Sheets Extra Sheets 
Number of each addition 50 or fraction 

RATE 
thereof (round up to a whole number) 

- 100 = I 50 = x$400 $ 
Surcharge of $140.00 for furnishing any of the search fee, examination fee, or the oath or 

$ declaration after the date of commencement of the national stage (37 CFR 1.492(h)). 

CLAIMS NUMBER FILED NUMBER EXTRA RATE 

Total claims - 20 = X $80 $ 

Independent claims - 3 = X $420 $ 

MULTIPLE DEPENDENT CLAIM(S) (if applicable) + $780 $ 

Processing fee of $140.00 for furnishing the English translation later than 30 months from the 
$ earliest claimed priority date (37 CFR 1.492(i)). + 

TOTAL OF ABOVE CALCULATIONS= $ 

□ Applicant asserts small entity status. See 37 CFR 1.27. Fees above are reduced by½. 

□ 
Applicant certifies micro entity status. See 37 CFR 1.29. Fees above are reduced by¾. 
Applicant must attach form PTO/SB/15A or B or equivalent. 

TOT AL NATIONAL FEE = $ 

Fee for recording the enclosed assignment (37 CFR 1.21 (h)). The assignment must be 
$ accompanied by an aooropriate cover sheet (37 CFR 3.28, 3.31 ). $40.00 per property. + 

TOTAL FEES ENCLOSED= $1600 
Amount to be 

$ refunded: 
Amount to be 

$ charged: 

[Page 2 of 3] 
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□ A check in the amount of$ to cover the above fees is enclosed. 

□ Please charge my Deposit Account No. in the amount of $ to cover the above fees. 

0 The Director is hereby authorized to charge additional fees which may be required, or credit any overpayment, to Deposit Account 
No. 50-4233 as follows: 

i. □ any required fee. 

ii. □ 
any required fee except for excess claims fees required under 37 CFR 1.492(d) and (e) and multiple dependent claim fee 
required under 37 CFR 1.492(f). 

0 Fees are to be charged to a credit card. WARNING: Information on this form may become public. Credit card information should not 
be included on this form. Provide credit card information and authorization on PTO-2038. The PTO-2038 should only be mailed or 
faxed to the US PTO. However, when paying the basic national fee, the PTO-2038 may NOT be faxed to the USPTO. 

ADVISORY: If filing by EFS-Web, do NOT attach the PTO-2038 form as a PDF along with your EFS-Web submission. Please be 
advised that this is not recommended and by doing so your credit card information may be displayed via PAIR. To protect your 
information, it is recommended to pay fees online by using the electronic payment method. 

NOTE: Where an appropriate time limit under 37 CFR 1.495 has not been met, a petition to revive (37 CFR 1.137(a) or (b)) must be 
filed and granted to restore the International Application to pending status. 

Statement under 37 CFR 1.55 or 1. 78 for AIA (First Inventor to File )Transition Applications 

□ 
This application (1) claims priority to or the benefit of an application filed before March 16, 2013, and (2) also contains, or contained at 
any time, a claim to a claimed invention that has an effective filing date on or after March 16, 2013. 

NOTE 1: By providing this statement under 37 CFR 1.55 or 1. 78, this application, with a filing date on or after March 161 20131 will be 
examined under the first inventor to file provisions of the AIA. 

NOTE 2: A U.S. national stage application may not claim priority to the international application of which it is the national phase. The filing 
date of a U.S. national stage application is the international filing date. See 35 U.S.C. 363. 

Correspondence Address 

0 The address associated with Customer Number: 70523 OR D Correspondence address below 

Name I 
Address 

City I I State I I Zip Code I 
Country I Telephone I 
Email 

Signature l1carl R. WESOLOWSKI/ Date I August 25, 2015 

~p~~~Type) I Carl R. Wesolowski Registration No.I 40 372 (Attorney/Agent) , 

[Page 3 of 3] 
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Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your 
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the requirements of 
the Act, please be advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) 
furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information is used by the 
U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent application or 
patent. If you do not furnish the requested information, the U.S. Patent and Trademark Office may not be able to 
process and/or examine your submission, which may result in termination of proceedings or abandonment of the 
application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of 
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records may 
be disclosed to the Department of Justice to determine whether disclosure of these records is required by the 
Freedom of Information Act. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence 
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of 
settlement negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a 
request involving an individual, to whom the record pertains, when the individual has requested assistance from 
the Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having 
need for the information in order to perform a contract. Recipients of information shall be required to comply 
with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of 
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property 
Organization, pursuant to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes 
of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 
218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General 
Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency's 
responsibility to recommend improvements in records management practices and programs, under authority of 
44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing 
inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such 
disclosure shall not be used to make determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of 
the application pursuant to 35 U .S.C. 122(b) or issuance of a patent pursuant to 35 U .S.C. 151. Further, a 
record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record 
was filed in an application which became abandoned or in which the proceedings were terminated and which 
application is referenced by either a published application, an application open to public inspection or an issued 
patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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Attorney Docket Number 95480 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention METHOD AND SYSTEM FOR BITE REGISTRATION 

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the 
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76. 
This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the 
document may be printed and included in a paper filed application. 

Secrecy Order 37 CFR 5.2 
D Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to 

37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.) 

Inventor Information: 

Inventor 1 I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

Yannick Glinec 

Residence Information (Select One) 0 US Residency (!) Non US Residency O Active US Military Service 

City Shanghai !country of Residence i lcN 

Mailing Address of Inventor: 

Address 1 Carestream Health. Inc. - c/o Patent Legal Staff 

Address 2 150 Verona Street 

City I Rochester I State/Province I NY 

Postal Code 1 14608 I Country i 1 us 

Inventor 2 I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

Qinran Chen 

Residence Information (Select One) 0 US Residency (!) Non US Residency O Active US Military Service 

City Shanghai !country of Residence i ICN 

Mailing Address of Inventor: 

Address 1 Carestream Health. Inc. - c/o Patent Legal Staff 

Address 2 150 Verona Street 

City I Rochester I State/Province I NY 

Postal Code I 14608 I Country i I us 

Inventor 3 I Remove I 
Legal Name 

EFS Web 2.2.12 



Page 291 of 392

PTO/AIN14 (07-14) 
Approved for use through 04/30/2017. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Attorney Docket Number 95480 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention METHOD AND SYSTEM FOR BITE REGISTRATION 

Prefix Given Name Middle Name Family Name Suffix 

Mo Yufeng 

Residence Information (Select One) 0 US Residency (!) Non US Residency O Active US Military Service 

City Shanghai !country of Residence i ICN 

Mailing Address of Inventor: 

Address 1 Carestream Health, Inc. - c/o Patent Legal Staff 

Address 2 150 Verona Street 

City I Rochester I State/Province I NY 

Postal Code I 14608 I Country i I us 
All Inventors Must Be Listed - Additional Inventor Information blocks may be 

I I Add 
generated within this form by selecting the Add button. 

Correspondence Information: 
Enter either Customer Number or complete the Correspondence Information section below. 
For further information see 37 CFR 1.33(a). 

D An Address is being provided for the correspondence Information of this application. 

Customer Number 70523 

Email Address patent@carestream.com I I Add Email I !Remove Emaill 

Application Information: 

Title of the Invention METHOD AND SYSTEM FOR BITE REGISTRATION 

Attorney Docket Number 95480 I Small Entity Status Claimed □ 
Application Type Nonprovisional 

Subject Matter Utility 

Total Number of Drawing Sheets (if any) I 8 I Suggested Figure for Publication (if any) I 

Filing By Reference: 
Only complete this section when filing an application by reference under 35 U.S.C. 111 (c) and 37 CFR 1.57(a). Do not complete this section if 
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be 
provided in the appropriate section(s) below (i.e., "Domestic Benefit/National Stage Information" and "Foreign Priority Information"). 

For the purposes of a filing date under 37 CFR 1.53(b), the description and any drawings of the present application are replaced by this 
reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a). 

Application number of the previously Filing date (YYYY-MM-DD) Intellectual Property Authority or Country i-
filed application 

EFS Web 2.2.12 
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Attorney Docket Number 95480 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention METHOD AND SYSTEM FOR BITE REGISTRATION 

Publication Information: 
D Request Early Publication (Fee required at time of Request 37 CFR 1.219) 

Request Not to Publish. I hereby request that the attached application not be published under 

D 35 U.S.C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the 
subject of an application filed in another country, or under a multilateral international agreement, that requires 
publication at eighteen months after filing. 

Representative Information: 

Representative information should be provided for all practitioners having a power of attorney in the application. Providing 
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32). 
Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer 
Number will be used for the Representative Information during processing. 

Please Select One: ® Customer Number I O US Patent Practitioner 10 Limited Recognition (37 CFR 11.9) 

Customer Number 70523 

Domestic Benefit/National Stage Information: 
This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, 365(c), or 386(c) or indicate National 
Stage entry from a PCT application. Providing this information in the application data sheet constitutes the specific reference 
required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78. 
When referring to the current application, please leave the application number blank. 

Prior Application Status Pending I Remove I 
Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD) 

a 371 of international PCT/CN 13/072420 2013-03-11 

Additional Domestic Benefit/National Stage Data may be generated within this form I Add I by selecting the Add button. 

Foreign Priority Information: 

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet 

constitutes the claim for priority as required by 35 U.S.C. 119(b) and 37 CFR 1.55. When priority is claimed to a foreign application 

that is eligible for retrieval under the priority document exchange program (POX) ~he information will be used by the Office to 

automatically attempt retrieval pursuant to 37 CFR 1.55(i)(1) and (2). Under the POX program, applicant bears the ultimate 

responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual 

property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g)(1 ). 

I Remove I 
Application Number Country i Filing Date (YYYY-MM-DD) Access Codei (if applicable) 

EFS Web 2.2.12 
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Attorney Docket Number 95480 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention METHOD AND SYSTEM FOR BITE REGISTRATION 

Additional Foreign Priority Data may be generated within this form by selecting the 
Add button. 

Add 

Statement under 37 CFR 1.55 or 1. 78 for AIA (First Inventor to File) Transition 
Applications 

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also 
contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March 

□ 16, 2013. 
NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March 
16, 2013, will be examined under the first inventor to file provisions of the AIA. 

Authorization to Permit Access: 

~ Authorization to Permit Access to the Instant Application by the Participating Offices 

If checked, the undersigned hereby grants the USPTO authority to provide the European Patent Office (EPO), 
the Japan Patent Office (JPO), the Korean Intellectual Property Office (KIPO), the World Intellectual Property Office (WIPO), 
and any other intellectual property offices in which a foreign application claiming priority to the instant patent application 
is filed access to the instant patent application. See 37 CFR 1.14(c) and (h). This box should not be checked if the applicant 
does not wish the EPO, JPO, KIPO, WIPO, or other intellectual property office in which a foreign application claiming priority 
to the instant patent application is filed to have access to the instant patent application. 

In accordance with 37 CFR 1.14(h)(3), access will be provided to a copy of the instant patent application with respect 
to: 1) the instant patent application-as-filed; 2) any foreign application to which the instant patent application 
claims priority under 35 U.S.C. 119(a)-(d) if a copy of the foreign application that satisfies the certified copy requirement of 
37 CFR 1.55 has been filed in the instant patent application; and 3) any U.S. application-as-filed from which benefit is 
sought in the instant patent application. 

In accordance with 37 CFR 1.14(c), access may be provided to information concerning the date of filing this Authorization. 

Applicant Information: 

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFR 
to have an assignment recorded by the Office. 

EFS Web 2.2.12 
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Attorney Docket Number 95480 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention METHOD AND SYSTEM FOR BITE REGISTRATION 

Applicant 1 I Remove I 
If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed. 
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR 
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person 
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an 
applicant under 37 CFR 1.46 (assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient 
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be 
identified in this section. 

I I Clear 

0 Assignee lo Legal Representative under 35 U.S.C. 117 lo Joint Inventor 

® Person to whom the inventor is obligated to assign. lo Person who shows sufficient proprietary interest 

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is: 

I 

Name of the Deceased or Legally Incapacitated Inventor : I 

If the Applicant is an Organization check here. ~ 
Organization Name I Carestream Health, Inc. 

Mailing Address Information For Applicant: 

Address 1 Carestream Health, Inc. - c/o Patent Legal Staff 

Address 2 150 Verona Street 

City Rochester State/Province NY 

Country ii us Postal Code 14608 

Phone Number Fax Number 

Email Address 

Additional Applicant Data may be generated within this form by selecting the Add button. I Add I 

Assignee Information including Non-Applicant Assignee Information: 

Providing assignment information in this section does not subsitute for compliance with any requirement of part 3 of Tille 37 of CFR to 
have an assignment recorded by the Office. 

Assignee 1 

Complete this section if assignee information, including non-applicant assignee information, is desired to be included on the patent 
application publication . An assignee-applicant identified in the "Applicant Information" section will appear on the patent application 
publication as an applicant. For an assignee-applicant, complete this section only if identification as an assignee is also desired on the 
patent application publication. 

I Remove I 
If the Assignee or Non-Applicant Assignee is an Organization check here. □ 

EFS Web 2.2.12 
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Attorney Docket Number 95480 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention METHOD AND SYSTEM FOR BITE REGISTRATION 

Prefix Given Name Middle Name Family Name Suffix 

Mailing Address Information For Assignee including Non-Applicant Assignee: 

Address 1 

Address 2 

City I State/Province 

Country i I Postal Code 

Phone Number Fax Number 

Email Address 

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by 
selecting the Add button. I Add I 

Signature: Remove 

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and 
certifications. 

Signature /Carl R. WESOLOWSKI/ Date (YYYY-MM-DD) 2015-08-25 

First Name Carl I Last Name I Wesolowski Registration Number 40372 

Additional Signature may be generated within this form by selecting the Add button. I Add I 

This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefit by the public which 
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This 
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data 
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of lime you require to 
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and 
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR 
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

EFS Web 2.2.12 
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Privacy Act Statement 

The Privacy Act of 1974 (P .L. 93-579) requires that you be given certain information in connection with your submission of the attached form related to 
a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised that: (1) the general authority for the collection 
of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information is 
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PRELIMINARY AMENDMENT 

Please preliminarily amend the above-identified application as set 

forth below: 

Amendments to the Specification begin on page 2 of this paper. 

Amendments to the Claims are reflected in the listing of claims, 

which begins on page 3 of this paper. 

Remarks/ Arguments begin on page 8 of this paper. 
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Amendments to the Specification: 

Please add the following new paragraph on page 1, after line 1. 

CROSS REFERENCE TO RELATED APPLICATIONS 

This application claims the benefit of and is a U.S. National Phase 

filing of PCT Application PCT/CN2013/072420 filed March 11, 2013 entitled 

"METHOD AND SYSTEM FOR BITE REGISTRATION", in the name of 

Glinec et al. 

-2-



Page 299 of 392

Amendments to the Claims: 

This listing of claims will replace all prior versions, and listings, of claims in the 

application: 

1. (Original) A method of bite registration, characterized by comprising 

the steps of: 

a. generating 3-dimensional (3D) teeth models of the upper jaw and the 

lower jaw; 

b. acquiring a bite surface containing a portion of upper and lower jaws 

simultaneously; 

c. attempting to align the 3D teeth models of the upper jaw and the lower 

jaw with the bite surface; 

d. displaying the bite surface together with the 3D teeth models of the upper 

jaw and the lower jaw aligned with the bite surface if alignment is successful; 

e. repeating step b to step d so as to obtain at least two successful bite 

registrations corresponding to different displayed bite surfaces; 

f. selecting one or more successful bite registrations by evaluating at least 

two successful bite registrations; and 

g. computing a final bite registration using selected one or more successful 

bite registrations. 

2. (Original) The method of bite registration according to claim 1, wherein 

the computation of the final bite registration involves the optimization of a 

cost function depending on the selected successful bite registrations. 

3. (Original) The method of bite registration according to claim 1, wherein 

the computation of the final bite registration involves one or more matrix 

interpolations of the selected successful bite registrations. 

4. (Original) The method of bite registration according to claim 3, wherein 

said one or more interpolations contain steps of: 

decomposing each matrix into an equivalent set of values; 

interpolating corresponding values from each set of values; and 

recomposing a matrix from the interpolated set of values. 

-3-
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5. (Original) The method of bite registration according to claim 1, wherein 

step a includes the steps of: 

al) capturing 3D teeth surface on the upper jaw or lower jaw by a 

scanner; 

a2) judging whether the captured 3D teeth surface is the first one or not 

during the scan; 

a3) if the captured portion is the first one, accepting the captured 3D teeth 

surface; and if further succeeding to accept, combining the captured 3D teeth 

surface with the 3D teeth model; and 

a4) if the captured portion is not the first one, attempting to stitch the 

captured 3D teeth surface onto the existing 3D teeth model; if succeeding to 

stitch, combining the captured 3D teeth surface with the existing 3D teeth model. 

6. (Currently Amended) The method of bite registration according to claim 

1, wherein step d including step of: 

if the alignment is not successful, the bite surface is discarded and the user 

receives a notification of failing to align or to register the bite surface, wherein if 

the alignment is not successful, automatically returning back to step b until the 

alignment is successful. 

7. Canceled / 

8. (Original) The method of bite registration according to claim 1, wherein 

the alignment is completed at least by stitching of a portion of 3D teeth surface of 

the bite surface with the 3D teeth models of the upper jaw and the lower jaw. 

9. (Currently Amended) The method of bite registration according to claim 

1, wherein the alignment can be completed at least by stitching of a portion of 3D 

teeth surface of the acquired bite surface with either the lower or the upper arch.,, 

wherein the stitching process includes the steps of: 

generating candidate 3D rigid transformations to place the 3D teeth 

surface relative to the 3D teeth model; 

-4-
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evaluating a metric of the candidate 3D rigid transformations using the 

relative placement of the 3D teeth surface relative to the 3D teeth model; 

choosing the best 3D rigid transformation which corresponds to a best 

metric; and 

if the best metric goes below a predetermined threshold, accepting the 

corresponding 3D rigid transformation; if the best metric exceeds a predetermined 

threshold, rejecting the stitching. 

10. Canceled 

11. (Original) The method of bite registration according to claim 1, wherein 

in step e, when repeating to perform step b, the location of the acquired bite 

surface is changed. 

12. (Original) The method of bite registration according to claim 11, 

wherein the teeth contained in the bite surface are selected from incisors, premolar 

or molars. 

13. (Original) The method of bite registration according to claim 1, wherein 

the bite surface is acquired based on one or more bite views captured by a scanner. 

14. (Original) The method of bite registration according to claim 1, wherein 

the alignment is completed in a manual way, a semi-automatic way or automatic 

way. 

15. (Original) The method of bite registration according to claim 1, wherein 

the final bite registration is used to construct a global 3D teeth model. 

16. (Original) A system for bite registration, characterized by including: 

means for generating 3D teeth models of the upper jaw and the lower jaw; 

means for acquiring a bite surface containing a portion of upper and lower 

jaws simultaneously; 

means for attempting to align the 3D teeth models of the upper jaw and the 

-5-
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lower jaw with the bite surface; 

means for displaying the bite surface together with the 3D teeth models of 

the upper jaw and the lower jaw aligned with the bite surface if alignment is 

successful; 

means for obtaining at least two successful bite registrations corresponding 

to different displayed bite surface by repeating; 

means for selecting one or more successful bite registrations by evaluating at 

least two successful bite registrations; and 

means for computing a final bite registration using selected one or more 

successful bite registrations. 

17. (Original) The system for bite registration according to claim 16, 

wherein the computation of the final bite registration involves the optimization of 

a cost function depending on the selected successful bite registrations. 

18. (Original) The system for bite registration according to claim 16, 

wherein means for computing the final bite registration involves device for one or 

more matrix interpolations of the selected successful bite registrations. 

19. (Original) The system for bite registration according to claim 18, 

wherein device for one or more matrix interpolations includes: 

module for decomposing each matrix into an equivalent set of values; 

module for interpolating corresponding values from each set of values; and 

module for recomposing a matrix from the interpolated set of values. 

20. (Original) The system for bite registration according to claim 16, 

wherein means for attempting to align the 3D teeth models includes: 

module for, if the alignment is not successful, discarding the bite surface 

and sending a notification of failing to align to the user. 

21. (Original) A system for bite registration, including a scanner and a 

computerized workstation, wherein the workstation is configured as: 

generating 3D teeth models of the upper jaw and the lower jaw; 
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acquiring a bite surface containing a portion of upper and lower jaws 

simultaneously; 

attempting to align the 3D teeth models of the upper jaw and the lower jaw 

with the bite surface; 

displaying the bite surface together with the 3D teeth models of the upper 

jaw and the lower jaw aligned with the bite surface if alignment is successful; 

repeating steps acquiring to step of displaying so as to obtain at least two 

successful bite registrations corresponding to different displayed bite surfaces; 

selecting one or more successful bite registrations by evaluating at least two 

successful bite registrations; and 

computing a final bite registration using selected one or more successful bite 

registrations. 

22. (Original) The system for bite registration according to claim 21, 

wherein the system is used to construct a global 3D teeth model. 

-7-
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REMARKS 

This Preliminary Amendment is made to clarify the priority claim 

and amend claims 6 and 9. Claims 7 and 10 are canceled without prejudice or 

disclaimer. 

It is believed that the application is in condition for allowance. 

Accordingly, consideration and favorable action are respectfully solicited. 

Carl R. Wesolowski/kjt 
Carestream Health, Inc. 
150 Verona Street 
Rochester, NY 14608 
Telephone: (770) 226-3287 
Facsimile: (585) 627-8919 

Respectfully submitted, 

0 /l Wat.LJ. 
Attorney for Applicants 
Registration No. 40372 

If unable to reach the Applicant(s) Attorney at the telephone number provided, please 

communicate with Carestream Health, Inc. at (585) 627-6740 or (585) 627-6687. 
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Confirmation No. 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
In re Application of Group Art: Unknown 
Y annick GLINEC, et al. 

Examiner: Unknown 
METHOD AND SYSTEM FOR 
BITE REGISTRATION CERTIFICATE UNDER 37 CFR l.8: The undersigned hereby 

certifies that this correspondence is being filed using the USPTO's 
electronic filing system EFS-Web, and is addressed to: 

Serial No. UNKNOWN Commissioner of Patents, P.O. Box 1450, Alexandria, VA 22313-
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Name: Karen Tyler 
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P.O. Box 1450 
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Madam: 

INFORMATION DISCLOSURE STATEMENT FOR CONSIDERATION 

BY THE OFFICE UNDER 37 C.F.R. 1.97-1.99 
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in the enclosed Form CSH-1449. 

Applicants request that the Patent and Trademark Office make of 
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III. D This Statement is being filed under §l.97(c), with a statement under, 

§ 1. 97 ( e) prior to either a final action, a notice of allowance or an action 

that otherwise closes prosecution in the application. The undersigned 
hereby states that (check one): 

D each item of information contained in this Statement was first 
cited in any communication from a foreign patent office in a 
counterpart foreign application not more than three months prior 
to the filing of this Statement. 

D no item of information in this Statement was cited in a 
communication from a foreign patent office in a counterpart 
foreign application and, to the knowledge of the person signing 
this certification statement under§ l .97(e) after making reasonable 

inquiry, no item of information contained in this Statement was 
known to any individual designated in §l.56(c) more than three 
months prior to the filing of this Statement. 
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foreign application and, to the knowledge of the person signing 
this certification Statement under §I. 97( e) after making reasonable 

inquiry, no item of information contained in this Statement was 
known to any individual designated in §l.56(c) more than three 
months prior to the filing of this Statement. 

Carl R. Wesolowski/kjt 
Telephone (770) 226-3287 
Facsimile (585) 627-8919 
Enclosures 

Disclosure Statement.doc 

Respectfully submitted, 

Attorney for Applicants 
Registration No. 40372 
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Patents Appticatlon Grant Engfish Chinese 

Registration of 3D imaging of 3D objects 
CN 101228556 A 

ABSTRACT translated from Chinese 

flnd prfor art I 

The present invention discloses a method and system based on the application 

of a design used in the dental and related medical (and appropriate non­

medical) three-dimensional modeling. Data capture device generates 

representative objects (such as arch) point cloud of the three-dimensional 

surface. A three-dimensional object recognition in particular those provided in 

the area of the image field of the low resolution images, and in particular 

disposed in at least two images appear overlapping portion of these areas in 

order to provide adequate location for the three-dimensional image processing 

software, angle and orientation information to achieve highly accurate 

combination of adjacent and overlapping images (or "stitched"). This is 

Discuss thls .application 
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Jul 18, 2005 
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conducive to the formation or model-related objects (such as the maxillary arch and the mandibular arch) alignment and post-alignment of objects or models. 

DESCRIPTION translated from Chinese 

Registration of three-dimensional imaging technology in the field ofthree­

dimensional object of the present invention relates to determining the object and 

wherein the plurality of scanned images in the relative positions of the methods 

and systems, particularly to medical and dental applications, induding the 

requirements of the surgical and prosthetic devices designed and manufactured 

to able to adapt to individual anatomical structure of the patient as determined 

by those applications where precise anatomical structure dimensions. More 

specifically, it aims precisely registration as mandibular and maxillary digital 

three-dimensional scanning, or equivalent to their mold or stamp issue. Many 

surgical procedures involved will be very high precision and accuracy required 

to fit the patient's anatomy structure of prosthetic devices and other artificial 

means for temporarily or permanently inserted into the patient soft tissue or 

bone tissue. One such application relates to oral implantology, implant 

procedures in one or more (usually metallic) anchors the implant is surgically 

placed in the jaw bone of a patient to receive and support designed to AA Mo It 

intends to replace the prosthetic components and the loss of one or more teeth 

in patients natural teeth. As we all know, in order to fully successful implantation 

of the program must comply with the existing bone structure and dentition 

determined very strict position, orientation and size requirements and thus be 

fitted to the type of surgical implant positioning an anchor of prosthetic 

components must be perfectly designed, shaped and sized so that it fits the 

exact construction geometry patient, induding the adjacent tooth position, 

shape and size, and must be moved to support high precision implant anchored 

objects precise orientation of the spindle. In addition, many trends of products 

and services and repairing orthodontic field of dentistry is to seek to provide 

computer-aided design (CAD) and computer-aided manufacturing (CAM) use. 

For example, in dentistry, stone or plastic mold (stone cast) stamp formed by 

the mouth of the patient is typically used to provide the desired product or 

service, and whether the patient dentition or indicate mold patient dentition The 

three-dimensional (3-D) can be used to scan a dental CAD system 4 is for 

showing the relevant geometry data. However, for such applications, dental 

CAD Mo needs to build only the maxillary (upper part of the mold or replica) and 

mandible (lower part of the mold or replica) is very accurate image alignment. 

Conventional methods to meet these demanding requirements of the patients 

jaw and dentition model for forming the fan models produced include the 

malleable material is placed on and indudes the entire arch of teeth (dental 

arch) of patients within and around the mouth to produce patient dentition so­

called "Indian only mo." In implants and prosthetic components are placed is a 

factor, this impression is generally anchored implant inserted after surgery was 

made. Under normal circumstances, we are called to deal with India 4 mo 

(impression coping) reference assembly is attached to the outer ends of the 

inserted implant anchors and an anchor for the reference position and angular. 

CLAIMS (14) translated from Chinese 

A method for constructing a three-dimensional model of the three-dimensional 

model of the image data are combined and aligned maxillary arch and the 

mandibular arch of the relative three-dimensional scanning, the method 

comprising: (a) setting the maxillary Bow and mandibular arch adjacent surface, 

sufficient to allow the appropriate location and determine the orientation of the 

plurality of identifying characteristics of those arch; (b) a single to three­

dimensional scanning of the arch to obtain the dental contain and represent 

dimensional image data bow morphology and capture the arch of each 

identifying characteristics associated; (c) to set up the maxillary occlusal 

relationship and the mandibular arch, and on the arch three-dimensional 

scanning data to obtain a three-dimensional image, the three-dimensional 

image data comprising the identifying characteristics of each of the dental arch 

can be captured in the single scan; and (d) processing the three-dimensional 

image data and build three-dimensional model, which corresponds to the 

maxillary dental arch represented with a corresponding mandibular dental arch 

representation accurately aligned. 

L The method according to claim 2. wherein the fan is formed in the 

maxillary arch mandibular arch bow and Indian patients only Mo or 

mold. 

3. The method according to claim 1 or claim 2. characterized in tha! 

!he at least one identification feature is located outside of the at least 

one bow 

4. A method as claimed in claim 1 or claim 2. characterized in that the 

at least one identification Laid '' n located inside at least one of the 

bow. 

5. 1 or 2 fans method of claim wherein the surface is set with the 

maxillary arch and the mandibular arch adjacent, sufficient to allow 

determining a plurality of identification features corresponding to those 

of !he denta! arch position and orientation includes a plura!ity of 

identH'ication features. these features when used in conjunction with 

the one or more dental arch characteristics. suffic,ent to allow to 

achieve at least one of the position and orientation of the dental arch is 

determined. 

6. The method according to claim 1 or claim 2, characterized in that at 

least one of me dental arch is edentulous 

7. The method according to claim 1 or claim 2. characterized in that 

!he two bows are not missing teeth 

https://www.google.com/patents/CN101228556A?cl=en 8/21/2015 
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Subsequently, the model is based on the formation of the mold stamp fans will 

combine the so-called "analog" anchors in order to patient jaw anchoring built 

only Mo, and the anchoring prosthetic devices will be based on a given matter 

as the model geometry form design and manufacturing. In practice, the above 

conventional program has many difficulties and shortcomings. Dentist can not 

make the space and location sustained error-free dental impression and model, 

which has been confirmed; due to the geometry of this type of application 

requirements so harsh, so even sub-millimeter dimension error or 1 or 2 

Orientation degree of error will lead to the replacement position unacceptable 

stress and conditions. In recent years, people have been trying to preclude the 

use of image-based technology built before Mo to address conventional dental 

implants in these well-known problems. In these attempts, through the use of so 

-called three-dimensional image processing technology and software to obtain 

images of the patient's mouth, and reconstructed the relevant area of only Mo 

Bee type. Roots in the field of photogrammetry since the thirties of the 

nineteenth century, the invention of photography decade is "by recording. 

measuring and interpreting photographic images and patterns of 

electromagnetic radiation energy and other phenomena related to the physical 

object is obtained and the environment Art of reliable information, science and 

technology. " (American Society for Photogrammetry and Remote Sensing 

Project, 1980 photogrammetric Manual 4th Edition.) In particular, having 

appeared with the emergence of fast processing speed and large memory 

capacity of computers and low-cost digital cameras and other image capture 

device for a variety of ready-made applications, virtual modeling three­

dimensional image processing software can be easily obtained. After the use of 

such software. by using the available commercial products and reconstructed 

the imaged body region (subject field) Mo was fairly accurate 3D model. 

However. the special requirements of high accuracy and physical constraints on 

the body imaging in the dental field so far has been the lack of an acceptable 

three-dimensional imaging technique. A specific issue is necessary in order to 

form an accurate virtual model reconstruction imaging scene. In general, from 

more than one location on the object is imaged, thus providing a more complete 

three-dimensional model. December 22, 1998 release, granted to Carlsson et al 

U.S. Patent No. 5, 851, 115 describes a method for imaging the mouth to create 

a virtual patient's mouth before Mo type, which can be designed and fabricated 

tooth photogrammetric method and system parts. In the Carlsson et al system 

uses a special camera, including a set of mirrors to allow a single exposure 

include two different angles of three-dimensional photographic images. 

Carlsson proposed system also requires accurate know the relative geometry of 

the virtual mirror system created "lens" of. To help locate the imaging software 

8. The method according to claim 7. characterized in that at least one 

of said arch area having a missing tooth. 

9. A method for constructing a three-dimensional image only Mo-based method, 

the three-dimensional model of the image data are combined and aligned with 

the upper teeth model components and the relative three-dimensional scan of 

the lower part of tooth model assembly, the method comprising: (a) use three­

dimensional scanner only the upper teeth and lower teeth Mo type component 

model component for each three-dimensional scanning, wherein at least one 

component has a planar features, and during the scan, so that the assembly is 

pressed against the flat feature in the plane of the three-dimensional scanner, 

the assembly also having an additional identifying feature, the additional 

identification features and the planar bottom when combinations of features, 

sufficient to determine the respective position and orientation axes 

components;. (b) In occlusion and placing the upper teeth and the lower teeth 

model assembly model components into abutting the scanner; (c) a tooth on the 

upper and lower teeth Mo type component model component three-dimensional 

scanning to obtain In operation of the upper teeth comprising (a) are scanned 

before a sufficient number of Mo-type assembly and said lower dental model 

component identification features of the three-dimensional image data, the 

image is aligned to allow the assembly; and ( d) processing the three­

dimensional image data and the "three-dimensional image constructed red 

smell type, wherein said upper dental model component and said lower dental 

representation showing the model assembly is properly aligned. 

10. The method according to claim 9, characterized in that sa,d at least 

one additional identification feature is a feature plane, and in the 

operation (a), the features are pressed against the fan registration 

mark scanner. 

1 i The method according to claim g characterized in that said 

alignment mark with a planar area perpendicular to the scanner 

12. The method according to claim 9 or claim 10. characterized in that 

at least one of the dental arch is edentL1ious 

·13 The method acccrding to ciaim 9 or 10 claims, characterized in thal 

the two bows are missing teeth. 

14. Tl1e method according to claim 13. characterized in that at least 

one of said arch area having a missing tooth. 

features and orientation, Carlsson teaches the use of applications such as circles within the imaging area to the plane of 

reference marks. L December 1999 release, granted vanNifteric et al U.S. Patent No. 5, 857, 853 discloses a method of 

photogrammetry-based capture for use in the manufacture of dental implants for tooth replacement part needed spatial 

data and orientation data. In order to obtain at least two views triangulation photogrammetry software engine (triangulation 

engine) desired, van Nifteric et al., Methods with precisely known relative positions of a plurality of cameras, or mounted 

on a rotary support, in separate but accurate single camera moves between defined location. van Nifteric, who also 

teaches the use of object recognition and act as a point of photogrammetry software localization within the coordinate 

system used in the imaging scene feature reference point. vanNifteric et al discloses the use of thus include indexing tags 

rods and bolts installed on the two spheres as object recognition. Although the method of Carlsson et al and van Nefteric 

et al., Discloses constitutes a significant advance, these methods are still several serious shortcomings and defects. 

making them most implant dentist is not practical. Two of the methods require the use of highly specialized and therefore 

expensive camera equipment, and both require such precise alignment of the camera device to capture multiple images 

from a fully known relative lens position. Two methods are not suitable for large functionally accurate image projection 

area, especially in having very low feature definition includes a large area of the projection region especially, this missing 

teeth (without teeth) and jaw are typical Therefore, in implant dentistry practice very common condition. The present 

invention addresses these deficiencies in the prior art, and it provides a three-dimensional virtual model based approach, 

which especially for medical and dental applications, it costs very low, and especially in the need to use a combination of 

three-dimensional image applications feature provides higher accuracy Reconstruction. Specifically, with respect to the 

issue of the maxillary and mandibular provide relative positions for the dental CAD system, the prior art method relies on 

the sharing of a common characteristic of two ways: The first method relies on a single image capturing both maxillary and 

mandibular facial the surface of the three-dimensional image. Maxillary and mandibular single scan is then separated and 

both maxillary and mandibular facial surface of the image provided by the public template matching. A second prior art 

method relies capture both the maxillary and mandibular occlusal surfaces of teeth "bite registration" or stamp. After you 

capture the geometry of the lower jaw, the lower jaw bite registration placed on the surface, and also be scanned. Then 

scan and maxillary occ!usal surface maps recorded match <image to match. Both prior art methods described in the 

previous paragraph there are two basic problems. One problem is the complexity of the calculations and the need for an 

operator by the relative position of the image of a good match for the initial determination to an even greater computational 

complexity to a minimum. ln the case of partial or complete absence of teeth, lack the necessary information to match the 

three-dimensional scans of patients with maxillary and mandibular, there has been a second greater difficulties. In 

https://www.google.com/patents/CN10l228556A?cl=en 8/21/2015 



Page 311 of 392

Patent CN101228556A- Registration of 3D imaging of3D objects - Google Patents 

addition, the record is difficult to obtain from the engagement geometry of anterior teeth. In a prior art, it can be captured 

using any suitable scanning method represented by a cloud of three-dimensional features of the scanned area data point 

to scan the object. Such scanning general need to take multiple overlapping images, which together cover the image field 

to including the desired target. Various methods are generally used to reconstruct from these individual scans only Mo 

entire 30 model. One such prior art method using precise information about the model with respect to the position of the 

camera, the positioning and orientation of the plurality of images. In addition, commercial three-dimensional image 

processing software products are also available through the overlap region matching images and combine into a single 

model of discrete scan tool. Examples of suitable image processing software known include Raindrop Geomagic, Inc. in 

the Studio on the market specifically due to pieces. SUMMARY Disclosed herein is a three-dimensional modeling method 

and system design for dental and related medical (and appropriate non-medical) applications. One aspect of the method 

and system is needed to dispense a particular camera, and in tum allows the use of any data that may generate three­

dimensional surface representation of the point cloud capture device. Such data capture devices such as hand held or 

frame can be fixed, three-dimensional laser scanner, an ordinary digital camera or the practical application of any other 

agency specific medical imaging applications. Another aspect of the disclosure is a three-dimensional object recognition 

using the three-dimensional image processing software to allow automatic positioning and accurately determine the image 

position and orientation of the object field. On the other hand in those areas like the field of low image resolution, and in 

particular objects having a specific location identification topography disclosure appeared in the region of at least two such 

overlapping portion of the image, so that a three-dimensional confining image processing software provides adequate 

position, angle measurement and orientation information, in order to achieve highly accurate image combination is 

connected to and superimposed (or "stitched"}. Other aspects of the disclosure include for accurately capturing the spatial 

relationship of the maxillary and mandibular, the method does not depend on the presence of dentition, so completely 

used to obtain accurate data from CAD to build only Mo partially or even totally edentulous patient's . In the disclosed 

method, the non-physiological identify objects or geometry is added to the upper and lower jaws, or that the patient's upper 

and lower jaws of the mold in order to provide accurate child how accurate reference. On the other hand, an alternative 

method of tooth models capture the relative positions of the upper and lower components of the present invention utilize 

these model components of the non-planar three-dimensional geometry of the tooth. In this alternative method, the 

software only with accurate set of geometric characteristics of Mo-type position from 30 scan data, and to adopt the 

geometric characteristics of the known characteristics of precision and accurate positioning and includes all anatomical 

structure and dental characteristics All topographical features (topographical feature) is associated with the model. 

Determining the geometric characteristics of such a location may be at least three cross on each side until Mo type 

module; Such features can turn comprise a combination of flat and I or components, such as the model plane, the sphere 

is placed or finishing disc and other features, or the like will provide 4 Mo paste location data (6 degrees of freedom for 

each object} of any other non-dental objects. In these methods, including having clear features in accurate relative position 

is known or can be determined on the known geometry of the object recognition is fixedly positioned as the venue, and 

especially in a low-resolution features area image block. Examples include the identification of objects having one or more 

spheres of known radius, and known geometry and dimensions of one or more flat object, such as a cone. Subsequently, 

the object field scanning, such scanning effectively "panorama shooting (panning)" as the field to cover the image field, 

provide the required geometry. Preferably included in this specification forth a three-dimensional image processing 

software algorithm is then used a combination of three-dimensional image data obtained by scanning parts and determine 

with high accuracy the virtual three-dimensional model reconstructed net branch scanning the image field geometry. 

Known geometric characteristics of each image in the overlapping or non-overlapping coverage of interest together by 

physical connection is used to identify the object, which can determine the relative position and orientation of the image. 

This aspect of the invention is used to eliminate the source of the inaccuracy of known "sew" method produces, these 

methods lead to bias when alignment scan, distorted and/ or other distortions. Yet another aspect of the present invention 

is a method for constructing a three-dimensional approach was Mo type, the model merge and alignment of the three 

dimensional image data relative to the maxillary arch and the mandibular arch. The fans method comprising: providing the 

upper and lower jaws arch surface adjacent to the plurality of identification features, making enough to allow the 

determination of those arch corresponding position and orientation; each of the arch to obtain three-dimensional scanning 

package Scotia and representing the dimensional image data of said arch morphology and capture identifying 

characteristics associated with each of the arch; and to set the occlusion of the maxillary arch and the mandibular arch 

and the arch of the three-dimensional scanning to obtain three-dimensional image data comprising the fans are captured 

in a single scan each of the identifying characteristics of said arch; and processing three-dimensional image data was lost 

and construct three-dimensional Mo type, which corresponds to the maxillary dental arch showing the corresponding 

mandibular arch represent accurately aligned. Maxillary dental arch may be formed in India and mandibular arch M or 

mold. At least one identification feature may be located at least one of the Yi bow outside. In addition, at least one 

identification feature is located inside the at least one of the bow._ II Shu opposed adjacent surfaces of the maxillary and 

mandibular dental arch, is sufficient to allow the determination of the respective position and orientation of the plurality of 

identification features may include those dental arch, wherein a plurality of identification, with the bow in one or more 

When used with a tooth characteristics sufficient to allow at least one dental arch to achieve the position and orientation of 

the fan OK. At least one of the fans may edentulous arch, or no arch may be missing teeth, or at least one of the arch 

region may have a missing tooth. The other is a method for constructing a three-dimensional image model, the model fit 

and alignment of the upper teeth only three-dimensional scan image data MO type components and relatively lower teeth 

model components. The method involves the use of three-dimensional scanner three-dimensional scanning of the upper 

and lower teeth of each model component, wherein at least one of the fan assembly has a planar features, and during the 

scan, so that the assembly plane characteristic pressure leaning against (. bear upon) the fan plane features three­

dimensional scanner, the fan assembly may also have additional identifying characteristics, in combination with the flat 

bottom of the feature sufficient to determine the position and orientation of each component; relative to the occlusion 

Scanner Settings fan assembly of the upper and the lower teeth model teeth of a Mo-type module; on the upper and lower 

teeth model components three-dimensional scanning to obtain the upper and lower teeth model components included in 
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the scanning operation in (a) three-dimensional image data of the identifying characteristics sufficient dental model 

components, allowing the alignment of the fan assembly of the image; and processing the three-dimensional image data 

and three-dimensional image constructed from only Mo type, wherein said upper tooth punch assembly type Mo 

represents said lower dental model component represents - wave accurately aligned. At least one of said additional 

recognition features may be flat characteristic, and scanning, the characteristic net is pressed against the support of the 

registration mark scanner. In some cases, the registration mark perpendicular to the plane of the scanner area. At least 

one of the dental arch may be missing teeth, or two dental arches may be missing teeth, or at least one of the dental arch 

may have missing teeth area. Figure 1 attached storm is a perspective view of the disclosed methods and systems for the 

first identification of objects based. 2 is a perspective view of a second object recognition for the disclosed methods and 

systems used. Figure 3 is a perspective view of a third for object recognition disclosed methods and systems. Figure 4 is a 

perspective view including the younger brother of three arch of object recognition. Figure 5 is a perspective view of a 

fourth arch object recognition. Figure 6 is a perspective view of the maxillary and mandibular mold identify objects located 

outside representation. Figure 7 is a lower jaw mold include three internal settings of a view object recognition. Figure 8 is 

a view of the upper jaw mold, the mold shown in FIG. 7 by the identification of three objects produced stamper. Figure 9 is 

a view of the mold shown in FIG. 8, FIG. 8 now includes a visual impression of the ball. FIG. 10 is a characteristic plane 

(characteristic planar surface) of the assembly through a tooth model shown in Figure. FIG. 11 is only 10 tooth Model with 

lower assembly through - see Fig. 12 is a perspective view of 1O-type upper tooth punch Mo component. Referring now to 

the various aspects of the above-described methods and systems. lntrod ucing Y at some aspects, embodiments will be 

used to describe characteristics" dagger class methods and systems. It should be understood that these embodiments 

are only shown as an example, and the purpose of limitation. The present invention is capable of these and many other 

forms. Although these embodiments illustrate various components and operations of elements, it should be appreciated 

that in the case with or without some other elements or operations, some or all of such elements or actions may be 

assembled or otherwise and still practice The present invention may be practiced .. As used herein, certain terms or 

expressions unless the context clearly indicates the use of, or should be understood to have the following meanings: 

"adjacent to the surface of the bow,, including direct on the bow or in connection with a slight gap." Internal,. and 

"External" were involved in internal or external mouth; internal or external relative to the bow area were involved in the U­

shaped bow inside or along the outside of the U-shaped bow area. Edentulous arch is toothless bow. Bow edentulous 

area has some missing one or more teeth and one or tooth. One aspect of the invention is an overlapping capture images 

"stitched" in the reference point by using the body as a non-physiological, and further characterized by having a low­

resolution field of view (field of view) in order to enhance the positioning of such object recognition Such regional 

dimensional accuracy Mo was built to create a method and system by scanning the field of view of a virtual three­

dimensional model. Yet another aspect of the present invention is a method for obtaining the CAD and CAM applications 

available, particularly when a single scan must be noted in the number three from each of the components involved in a 

single component such as a patient's jaw and maxillary dental and other relative positions The method and system of three 

-dimensional data. The system and method is particularly suitable and intended for use in medical and dental applications, 

and is particularly suitable for use in implant dentistry and related applications. Dental implants to support the missing 

tooth repair. The implant retention device surgically implanted by a dentist. The dental implant abutments and generally 

will crown "fix''; that is,; fci into the body after successfully implanted in a patient retention jaw, including abutments and 

supplementary components will be attached to the crown straight into the Si retention device, in order to provide patients 

with a patient's natural tooth repair. 'In one aspect, the present invention is a method and system of some embodiments 

allows dental restoration component manufacturers to accurately measure implant position and orientation relative to the 

surrounding environment of the oral cavity and thereby design and processing with extremely high precision and accuracy 

custom prosthetic components for construction and existing patient anatomy dentition. Involving dental applications and 

related medical applications, such a method and system eliminates the need for dedicated camera and camera mount. 

Instead. they are allowed to produce any data representing three-dimensional surface of point cloud capture devices. Such 

number noted capture means may be hand-held or fixed frame 3D laser scanner, an ordinary digital phase hi or actually 

apply to any other institution specific medical imaging applications. Image data can be used in conjunction with the present 

invention can easily capture device obtained from commercial sources, and for example, will include a three-dimensional 

laser scanner, such as Minolta Corporation marketed the VIVID 900 scanner type. Another aspect of the present invention 

is the use of object recognition 1-7 in FIG. 12-26 shown, three-dimensional image processing software to assist in 

automatically and accurately positioned as the inside of the object to determine the position and orientation. Yet another 

aspect of the present invention is in the field of image sharpness FIG "" • (Di within those regions, and specifically 

positioned in at least two images appear overlapping Gao points in these areas have such a clear recognition morphology 

object to provide a full software I like the location and orientation information, enabling connected and highly accurate 

combination of overlapping images (or "stitched"). The presence of such a low-resolution characteristic region of missing 

teeth is a typical situation, and thus creating a serious problem edentulous jaw imaging, and the first successful winter 

invention solves this problem. In practice the teachings herein scenario, you have to know exactly including in defining 

feature or may be determined relative positions of known geometry Object recognition is fixedly included in the image field, 

and especially in areas with low-resolution images characteristic block in. implementing some identify objects used in 

conjunction with this technique include" For example shown in Figure 1 object 12 and other objects , including a precisely 

known radius, are fixed angled pile 13-A, precisely known location 13-8 and 13-C on the three links ball 12-A, 12-8, 12-C. 

Another useful form of identification of the object using a plurality of plane surfaces as shown in Figure 3 the object 16-A 

and 16-8 in FIG. 16, FIG. 3 shows an example of a polygonal funnel of known dimensions. Still other object recognition 

Useful form is shown in Figure 4, 18, having a rod fixed at the end of a rectangular object, as shown in Figure 5, 22, the 

wire having spaced apart arcuate accurate identification features and 5 (which is characterized by a sphere) -7 and shown 

in FIG. 9, the radius of the sphere is known simple Figure 8 shows a spherical object attached to the upper jaw and after 

the formation of the stamp print making. Figure 4 and Figure 5 shows on the maxillary or mandibular arch Bow mold 40 

nearby object recognition. In Figure 6, the identification of objects is located 42 maxillary and mandibular impression 

outside the sphere 44 in practice methods taught herein, as 1-7, object recognition shown in Figure 9" Las incorporated 
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in the floor. on implant dentistry concerned, identifying one or more objects have been implanted in a patient may be 

secured to the jaw by a dental implant surgery. Such preferred that each identification object comprising Supplementary 

dental implant interface features body attachment feature. identify objects by engaging fixing, the engaging member 

having a threaded shaft along implant retention device for spindle orientation hole pluggable object recognition in the field 

include maxillary and place the mold jaw hinge, object recognition can be fixed to use. screw pile mold fixed or otherwise 

secured to. As noted in another aspect, the present invention includes a method for dental restoration areas form a virtual 

three-dimensional model and systems. In one aspect, the present invention provides methods for determining object 

recognition and object recognition feature of the relative position of one or more scanned images obtained by three­

dimensional scanning means and detecting objects in three-dimensional scanning feature known position and orientation 

components. In another aspect, the present invention includes a use of positioning or fixed to the entity (ie, the upper and 

lower jaws or to represent upper and lower jaws of the mold or printed only Mo) identification of objects, such as dental 

accurately capture maxillary and mandibular systems and methods for the spatial relationship between the two as a single 

entity. 'Identification object may be the original object (or objects set), but non-anatomical structure inherent 

characteristics, it can be added to the original field of human creation. In either case, the identification of objects having a 

known geometry. The use of the known geometry of the object recognition information, the software allows the scanned 

data with respect to the identification of the object to determine the precise location and orientation. Moreover, given the 

multiple scans the field of view can be "registration", and its relative position and/ or orientation are precisely aligned, 

without any human intervention. Similarly, in particular, including the upper and lower jaws or a representation thereof, 

such as two or more fields of view of the relative position and orientation of objects in a single scan both mold and other 

components can be used several times by scanning each field of view The obtained high spatial accuracy and precision of 

the alignment accuracy, wherein at least one scan comprises identifying each object from the view. Field to be scanned 

must include one or more identifying characteristics with known geometry and dimensions of the at least one object. 

sufficient to fully define the feature position and I or orientation. Figure 1-7 shows a non-limiting examples of these types of 

objects. A three-dimensional scanner to scan identification (location) object, and often will net skin disorder scanned data 

collected as ASCII text format; however, three-dimensional point data (three-dimensional point) are applicable to any 

collection. Determining (using its known geometry} also allows to determine the data captured in the scanned all other 

objects and features of the position detecting and imaging software data scanned from the identification object, and each 

object position identification and I or orientation orientation. This process can be quickly performed automated process 

using effective computer code. For example, in the example for defining the position and orientation of the three spherical 

(see Figure I), the software detects three spheres (diameter are known and are also known mutual distance} in the center. 

Subsequently, the calculation geometry origin (origin}, and generally the origin of the three-phase output position data 

points (& y, z}. The software also can direct the identification of objects is calculated as the unit vector can also be 

expressed as a three-phase data points. Similar methods for determining the subject field (subject field) from the known 

geometry of the other objects defined position and orientation, spherical, planar, polygonal, cylindrical, and other shapes 

as shown in FIG. 1-7 Other objects. Thus, the availability of fully qualified each identified object position and orientation of 

a set of data. In the three-dimensional scanning; A measure known geometry of the object has many possible applications. 

The present invention relates generally to medical and dental applications involving organic surface composition and 

manufacturing objects. and in these applications, high accuracy position location and the ability to detect the orientation of 

the anatomical structure of the field of view of an object of known geometry, the ability to cause the anatomical structure 

designed for this field of topography and custom component parts. Specifically, the dental implant is concerned, for 

example, by mounting one of the objects shown in Figures 1-3 identify the existing manufacturing part (i.e., the implant 

itself), the patient can be determined in this portion of the inner arch 4 relative to the other identifying the exact position 

and orientation of the object of legislation. This determination has allowed virtual assembly, the assembly will combine to 

replace and complement the proposed partial scan images and to select and then just supplement replace and 

complement the manufacturing part of the patient's anatomy geometric configuration status requirements. In addition, 

placing identify shortcomings allow accurate scanning with prospective contains object recognition in the area of missing 

teeth or anatomical structure does not have a significant characteristic of other areas. Nie was shot multiple three­

dimensional images of objects (for example, due to the size or only broken Figure Mo paste the reason), it must define 

each image relative position and orientation in order to re-align the captured image data into the original field of view 

complete and accurate representation. To do this, you must capture the image in each image in the group is also next 

image appears in the group, known geometry identify objects (those objects as shown in Figure 1-7). Each map "as the 

location of a known object and / or orientation can then be used to locate the position of the image relative to each other in 

order to reconstruct the original field of view. This method can also be combined and complement current practice 

"stitching" or "registration" method. These methods are aligned with a plurality of scan without using known geometric 

shape, but for many applications, it is not accurate enough. Add as shown in Figure 1-6, according to the present 

invention, one or more object recognition field, which greatly enhances the accuracy of contiguous image stitching. 

Furthermore, in addition to use as a reference point relative to each include a given object recognition between adjacent 

images, the positioning in any area of the field of view with low resolution features such object recognition will greatly 

enhance these areas three-dimensional modeling. In particular, the way to achieve the maxillary and mandibular dental 

patients independent digitally scanned (or, respectively, in patients with maxillary and mandibular mold scan) the precise 

connection and registration. Forming a three-dimensional model from these methods achieve a maxillary and mandibular 

accurate position and orientation. Limited, including determining the accurate determination of the occlusal morphology 

characteristic aspects. Such three-dimensional model can then be used only Mo form the best position to solve the 

occlusal contacts and correct surface/ orientation of dental restoration. The first way to achieve the relative position of the 

maxillary and mandibular accurate registration of the use of pattern recognition module shown in Figure 6. As shown in 

Figure 6, a group of three known radius A seeking body 24 are attached to the maxillary and mandibular mold outside the 

mold. After digitizing scanning maxillary and mandibular single implementation, as shown in all spheres capture the 

maxillary and mandibular 6 shows the positioning of such a scan or a group of scan can be used to construct a three­

dimensional model that can accurately represent and maxillary and mandibular corresponding position of the 
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corresponding feature. orientation and size. It was articulated in a three-dimensional relationship between the maxillary 

and mandibular Mo Zi type II method according to the present invention for. only use a single set of (preferably) three 

spheres. 7. the group J seek 26 positioned within a patient maxillary or mandibular arch 44. or 7. provided in the 

representation of such a mold the bow, and the resulting set of objects located opposite the soft material inside the imprint 

jaw element "impression." Then scan the corresponding jaw. and "Stamp" surface remains (Figure 8) to dent 46 formed on 

object recognition imaging, or 9 to put a dent in the same size as an additional Stephen J reflector body 48 after better 

lighting. By covering with a single field of view of interest, overlapping or non-overlapping images, known geometric 

features as recognition physically connected to the object, it is possible to determine the relative position and orientation of 

the image. This aspect of the invention is used to eliminate the source of the inaccuracy of known "sew" method of 

producing these "stitching" approach would lead to bias when alignment scan. distorted and / or other distortions. Figure 4 

shows an example of this solution: In this case, you want to scan arch. Known geometry in two dimensions is also known 

and by a link rod having a known size and is introduced in the form of a polygon scanner. which allows the detection of the 

tooth portions of the scanning position and I or orientation. lntraoral scanning is necessary to use a small scanner to allow 

only capture a portion of each scan arch. In the practice of the present invention. by using the spatial information may be 

obtained directly scanning the oral cavity. and then processing as described above. As described above, however. the 

present invention can be combined with M " practice often used, whereby the teeth of patients: stamp system, and a 

master stamper mold form produced by the replication of the dentition. In the implantation. the primary mold containing the 

dental implant similar body. According to the present invention. by using object recognition. it allows for the repair of the 

component parts designed to support the implant body and determine the accuracy of these implants similar body (implant 

analog) position and orientation can be improved. Alternative aspect of the invention. the relative position of the teeth to 

capture only Mo-type upper and lower components and thus for the "point" of the model components in the use of three­

dimensional geometry of the non-planar tooth components of these models . In this alternative method. the software from 

the scan data with precise geometric characteristics of a given model position and the use of the geometric characteristics 

of known characteristics to precisely and accurately locate all topographical features, which included all the anatomical 

features tooth structure and characteristics associated only Mo type. Determining the geometric characteristics of such a 

location may be at least three cross on the face of each of the model components; such features may instead include flat­

screen combination and I or model plane assembly. place the sphere or disk, and other features such as finishing in. or 

such as a vague position will provide data (6 degrees of freedom for each object) of any other non-dental objects. 

Referring to FIG. 10. 11 and 12, there is shown a typical 50-tooth 4 Mo. including lower unit 52 (shown separately in FIG. 

11) and the upper assembly 62 (shown separately in FIG. 12). As shown in Figure 10-12. tooth"" Mo type generally has a 

plurality of planar surfaces due to its production and produced. (Or such surfaces can easily be added). and these 

surfaces provide a rich source of data to determine the location, These data can be obtained from the red scanning in 

Mozambique. to be used as the basis for all location, location and topographical features associated with the model. 

Referring to Figure 11. which shows only Mo-type lower assembly 50 52. The lower assembly 52 includes a plurality of 

planes as a modeling artifact. or subsequently created to model making and clearly identified as a position reference 

feature. The plane includes a bottom surface 54 (not visible in FIG. 11, but with a relatively lower portion of the arch 55). a 

back plane 56, a first (e.g .• right) and the second side surface 58 (e.g., left) side (not shown). Similarly, the upper portion 

of FIG. 12 shows a separate model component 62 includes a bottom surface 64 (not visible in FIG. 12, but relative to the 

upper dental arch 65), a back plane 66, a first side 68A and second side 688. Specifically, the formation of each model 

component "may be used as a reference plane wherein the bottom .. O type component Mo" bottom "surface of the 

component to the opposing dental arch plane). In the following example. a lower portion. only Mo type~JH4'52W-Jfltdti54(i'f 
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i/JisJ;J!il. J!tzi:tr,ttf(J,%. i'EJ+l-J'");:!!Jl.x•t,fl!ff.J16:,1:'st~hY.'lltfili.ili1'Hf<Jt!ilt l~f~A•. :JK. 0 .tffill!lT~i>mlt\11¥JJ$;;:tffi:j:.r;,JZ, M6nx. U,~ 
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METHOD AND SYSTEM FOR BITE REGISTRATION 

FIELD OF THE INVENTION 

[0001] The present invention relates to the technical field of denta1 3-dimensional (3D) 
.1\ (it' 

imaging, and in particular to a method and computerized,system for bite registration using 

5 at least two bite surfaces. 

BACKGROUND 

[0002] In dental field, it is one of key points to obtain an accurate 3D teeth model 

corresponding to clenched state during the course of treatment (for example, orthodontics). 

3D camera system is used to create a 3D model of the teeth directly with the patient, which 

1 o avoids the. need to cast impressions and send them to the lab for restoration. This reduces 

cost and simplifies the workflow of dental restoration. 

[0003] For the process of constructing global 3D teeth model, the step of bite registration 

is one of necessary and crucial steps. Bite registration is the process of registering the 

upper jaw with the lower jaw, which could establish a 3:0 spatial positioning relationship 
I'\ t,1 , 

15 between an upper jaw and its corresponding lower jaw in clenched state. 

[0004] In an existing 3D camera system, during bite registration, only one bite surface is 

required for constructing a global 3D teeth model. In this method, the single bite surface is 

captured from one certain location (such as right side of molars) of the clenched teeth by a 

scanner, then the 3D teeth models of the upper jaw and the lower jaw captured 

20 independently are stitched onto the bite surface in a semi-automatic way so as to complete 

bite registering. However, when the global teeth contains a plurality of teeth (such as more 

than 5 teeth), the bite registration obtained from on~y one location of the bite surface may 

lead to significant mismatch in another location. For example, when only one bite surface 

corresponding to right side of molars is used, there are several hundreds microns of 

25 mismatch in the bite registration corresponding to the distant end (such as incisors or left 
J 

side of molars). Thus, it is difficult to ensure the overall accuracy of bite registration, 
Tl 

which results that a great difference may exist between the ultimate virtual global 3D teeth 
• 

1 
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model constructed by this single bite registration and the actual global teeth in unique 

clenched state. 

[0005] U.S. Pub. No.: US 2005/0196724Al to Ross J. Miller et al. discloses a device for 

bite registration, which uses block (200) filled with impression material to record bite 

5 configurations. Evidently, it can not provide digital visual bite surface, and thus is not 

adaptable to digital 3D camera system. 

[0006] Further, U.S. Pat. No.: US 8121718 B2 to Riidger Rubbert et al. discloses an 

interactive orthodontic care system based on intra-oral scanning of teeth. In this system, 

when stitching both the upper jaw and the lower jaw onto the bite surface, it is completed 
·))' ·~ J,1,:,. 

10 in a manual way. Moreover, only one bite surface is US(l}d: for obtaining a 3D virtual model 

of the teeth either. 

SUMMARY OF THE INVENTION 

[0007] In view of above problems, the object of the present invention is to improve the 

accuracy of bite registration at least. 

15 [0008] In order to realize the above object or other objects, the invention provides the 

following technical solutions. 

[0009] According to one aspect of the invention, a method of bite registration is provided, 

this method comprises the steps of: 

a. generating 3-dimensional (3D) teeth models of the upper jaw and the lower jaw; 
rh· 

20 b. acquiring a bite surface containing a pol;t]~,11 of upper and lower jaws 

simultaneously; 

c. attempting to align the 3D teeth models of the upper jaw and the lower jaw with 

the bite surface; 

d. displaying the bite surface together with the 3D teeth models of the upper jaw and 

25 the lower jaw aligned with the bite surface if alignment is successful; 

e. repeating step b to step d so as to obtain at least two successful bite registrations 

corresponding to different displayed bite surfaces; 

2 
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f. selecting one or more successful bite reg~str~tions by evaluating at least two 

successful bite registrations; and 
I "'• 

g. computing a final bite registration using selected one or more successful bite 

registrations. 

5 [0010] According to another aspect of this invention, a system for bite registration is 

provided which includes: 

means for generating 3D teeth models of the upper jaw and the lower jaw; 

means for acquiring a bite surface containing a portion of upper and lower jaws 

simultaneously; 

10 means for attempting to align the 3D teeth models of the upper jaw and the lower jaw 

with the bite surface; 

means for displaying the bite surface together with the 3D teeth models of the upper 

jaw and the lower jaw aligned with the bite surface if alignment is successful; 
r; , ,._, 

) : 

means for obtaining at least two successful- b~~:registrations corresponding to 

15 different displayed bite surface by repeating; 

means for selecting one or more successful bite registrations by evaluating at least 

two successful bite registrations; and 

means for computing a final bite registration using selected one or more successful 

bite registrations. 

20 [001 l] According to yet another aspect of this invention, a system for bite registration is 

provided which includes a scanner and a computerized workstation, wherein the 

workstation is configured as: 

generating 3D teeth models of the upper jaw an4 the lower jaw; 
• 

acquiring a bite surface containing a portion ofupp-er and lower jaws simultaneously; 
\i ,t(" 

\ I 
,, ii' -l< 

25 attempting to align the 3D teeth models of theJ,Upn_ir.jaw and the lower jaw with the 

bite surface; 

displaying the bite surface together with the 3Q teeth models of the upper jaw and the 

3 
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lower jaw aligned with the bite surface if alignment is successful; 

repeating steps acquiring to step of displaying so as to obtain at least two successful 

bite registrations corresponding to different displayed bite surfaces; 

selecting one or more successful bite registrations by evaluating at least two 

5 successful bite registrations; and 

computing a final bite registration using selected; one or more successful bite 

registrations. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] The above and other objects and advantages of the invention will become fully 

10 understood from the following detailed description with reference to drawings, in which 

identical or similar elements are denoted by identical reference signs. 

[0013] Fig. 1 is a is a schematic structural view of a system for bite registration in 

accordance with an embodiment of the invention; 

[0014) Fig. 2 is a workflow of a method of bite registration in accordance with an 

15 embodiment of the invention; 

[0015) Fig. 3 is a schematic workflow of bite. registration in accordance with an 

embodiment of the invention; 

[0016] Fig. 4(a) is a 3D teeth models of the upper Jaw~'j 

[0017] Fig. 4(b) is a 3D teeth models of the lower jaw; 

20 [0018] Fig. 5 is a schematic view of bite surface displayed in the monitor; 

[0019] Fig. 6 is a schematic workflow of aligning the 3D teeth models with the bite 

surface in accordance with an embodiment of the invention; 

[0020] Fig. 7 shows a display of the user interface when succeeding to stitch in 

accordance with an embodiment of the invention; 

25 [0021] Fig. 8 shows a display of the user interface when not succeeding to stitch in 

accordance with another embodiment of the invention; 

4 
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[0022) Fig. 9 shows a schematic workflow ofmultiplJmatrix interpolations; 

[ 0023] Fig. 10 shows a part of acquired 3 D surface with the bite surface. 

DETAILED DESCRIPTION OF THE INVENTION 

5 (0024) Some of the many possible embodiments of the invention will be described below 

in order to provide a basic understanding of the invention and not to identify crucial or 

decisive elements of the invention or define the scope of protection. It can be easily 

understood that according to the technical solutions of the invention, those with ordinary 

skills in the art can propose other alternative implementations without departing from the 

10 true spirit of the invention. Therefore, the following,,embodiments and accompanying 
" 'i:;1 

drawings are illustrative description of technical soluJiQp_s of the invention, and should not 

be construed as constituting the whole of the inventfom d:t as limiting or defining technical 

solutions of the invention. 

[0025] Fig. 1 is a schematic structural view ?f a system for bite registration in 

15 accordance with an embodiment of the invention. The system 10 is used to bite registration 

at least. As simply illustrated in Fig. 1, in this embodiment, the system 10 includes a 

scanner 13 and a computerized workstation 11. The scanner 13 is handheld by the dentist, 

and it can be partly put into the mouth of patient 90. When put into the mouth, the scanner 

13 can capture image(s) of the teeth or other 3D views as necessary. The scanner 13 and 

20 the workstation 11 can be connected in a wireless or wired way so that the images or views 

captured by the scanner 13 can be transmitted to the workstation for data processing or 

real-time displaying. Of course, some instructions generated by the workstation 11 can also 

be transmitted to the scanner 13 so as to control its actioh. 

[0026] The workstation 11 comprises a monitor 19i at\I.;~st which can display all sorts of 

25 2D/3D images or windows under the control of the workstation 11. Software of bite 

registration can be installed in the workstation 11. When running the software, the 

workstation 11 functions as an image processing' device which can complete the bite 

registration step at least in the process of constructing the global 3D teeth model. Of course, 

5 
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it can be understood that the software may not be limited to perform bite registration step 

but can be used to realize global 3D teeth model in time. Thus, if necessary, the system 10, 

mainly constituting a 3D camera system adapted for teeth, can also function as 
' 

constructing the global 3D teeth model of the patient ... 
~< 1--:\' 

5 [0027] The software's function of bite registration is1carefully described hereinafter in 

conjunction with the following figures. Certainly, a ~etlibd of bite registration can further 

be applied to construct the global 3D teeth model. 

[0028] Fig. 2 is a workflow of a method of bite registration in accordance with an 

embodiment of the invention. In this embodiment, the method in Fig. 2 can obtain at least 

1 o two successful bite registrations corresponding to different bite surfaces. The following 

description, conjunction with Figs. 1-10, describes the workflow of bite registration which 

obtains at least two successful bite registrations and selects at least one bite registration by 

user. 

(0029) Firstly, in step of S110, the dentist operates the scanner 13 in the m.outh of the 

15 patient 90, thus multiple 2D images of the upper jaw and lower jaw can be respectively 

captured from different viewpoints. The multiple 2D images are transmitted to the 
-./~ ':i,· 

workstation 11, and then are processed so as to genei;at~}D teeth models of the upper and 
, d .... 

lower jaws. 
) i. 

[0030] In a preferred embodiment, as shown in Fig.3, S 110 includes the following steps: 

20 S 111, 3D teeth surface on the upper jaw or lower ja.'-Y is captured by the handheld scanner 

13; S 112, judging whether the captured portion is the, first one or not for a certain patient in 

the workstation 91; S 114, if the captured portion is the first one during the scan, the 

captured portion is accepted; if succeeding to be accepted in S 116, entering into S 117 of 

combining the captured 3 D teeth surface with the 3 D teeth model; S 113, if the captured 

25 portion is not the first one, attempting to stitch the captured portion onto the existing 3D 

teeth model; S 115 judging whether the captured portion is successfully stitched not; if 

succeeding to stitch in S 115, entering into S 117 of combining the captured portion with the 

30 

existing 3D teeth model. Thus, the captured portion combine with the existing 3D teeth 
(' 

model would make the ultimately formed 3D teeth model of the upper or lower jaw more 
! ' 

'1,, ·t ., 
accurate. 

6 
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[0031] In another embodiment, the method of generation of the 3D teeth model in step of 

Sll0 can refer to two filed patents of Application No. US13/293,308 and Application No. 

13/525,590, both with name of "3D INTRAORAL MEASUREMENTS USING OPTICAL 

MULTILINE METHOD". Those entire contents of these patent applications are 

5 incorporated by reference herein. 

[0032] Further, in step of S120, a bite surface containing a portion of the upper jaw and a 

portion of the lower jaw simultaneously is acquired. In this embodiment, the scanner 13 is 

set in a location so as to capture one or more bite views (or surfaces) corresponding to 

some teeth. The bite view(s) captured by the scannef,,;13 is (are) obtained in a unique 

10 clenched state where the upper jaw is static in relatiqh fbtt~e lower jaw. Thus, one or more 

bite views can form a bite surface containing a portion of upper and lowers jaws 

simultaneously. In particular, the bite view is a 3D surface containing upper and lowers 

jaws, and in one embodiment, several bite vie;ws corresponding to different teeth 

respectively can be combined into one view so as to form a bigger bite surface. In one 

15 example, the bite surface 191 can be displayed on the monitor in-time as shown in Fig. 5. 

[0033] It can be understood that the bite surface 191 is a 3D surface, and can be obtained 

by a method of image processing applied to one or more bite views. In an embodiment, this 
,, 

method is similar with that used in steps of S 110. It can also be understood that, since 

captured in the clenched state, the scanner 13 is convenient to image the outside of the 

20 teeth. Thus, the bite surface 191 is a 3D surface usually representing 3D shape 
•• characteristic of outside, and it can not substitute the fuq.ction of the global 3D teeth model 

;ji• '";,
1
, 1 

obtained ultimately. However, this bite surface can be further used in the process of global ', . 

matching so as to improve the accuracy of the glob!} 3D t'eeth model. As the bite surface 

191 is also used to align with the 3D teeth models, the bite surface 191 must contain a part 

25 of the upper jaw and the lower jaw simultaneously in the unique clenched state. 

[0034] In a preferred embodiment, the portion of the upper and lower jaws observed in 

the bite surface can be changed. For example, when repeating to perform step of S 120, the 

bite surface can be obtained from different portions of the clenched upper and lower jaws; 

thus, the location of the acquired bite surface can be changed. In a selectable embodiment, 

30 the obtained bite surface may include, but is not limited to, portions from incisors, 
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premolar, molars. 

[0035] Further, in step of S 130, attempting to augr{,n~;\3.b teeth models of the upper jaw 
,. t,. 

and the lower jaw with the bite surface. In an embodiment, the alignment can be completed 

at least by stitching of a portion of 3D teeth surface of the bite surface with the 3D teeth 

5 models of the upper jaw and the lower jaw. In another embodiment, the alignment can be 

completed at least by stitching of a portion of 3D teeth surface of the acquired bite surface 

with either the lower or the upper arch. 

[0036] Fig.6 is a schematic workflow of aligning the 3D teeth models with the bite 

surface in accordance with an embodiment of the invention. The stitching of a portion of 

10 3D teeth surface of the bite surface with the 3D teeth models includes steps of S131 to 

S136. In S131, generating candidate 3D rigid transformations to place the 30 teeth surface 

of the bite surface relative to the 3D teeth model. In S132, evaluating a metric of the 

candidate 3D rigid transformations using the relative placement of the 3D teeth surface 
' 

relative to the 3D teeth model. In S133, choosing the .b@st, 3D rigid transformation which 
" 't .> /1, 

15 corresponds to a best metric. In S134, judging;,wh~ther the best metric exceeds a 

predetermined threshold or not; if the best metric goes below a predetermined threshold, 

entering into S136 of accepting the corresponding 3D rigid transformation; if the best 
',, 

metric exceeds a predetermined threshold, entering into S137 of rejecting the stitching, 

which means a failure of stitching. 

20 [0037] It is noted that the stitching process can be. completed in a manual way, a 

semi-automatic way or automatic way. In case of using a semi-automatic way, the 

particular method of stitching can refer to U.S. ,:pat. No.: US 8121718 B2. In other 

preferred embodiment, the stitching process can be performed automatically based on an 

algorithm. The entire content of US 8121718 B2 is incorporated by reference herein. It can 

25 be understood that the automatic way used in aligning .process could greatly save valuable 

time for user. Thus, not only the speed for bite registration but also the user experience is 

improved. 

[0038] Further, in step of S140, judging whether the alignment in S130 is successful or 

not. If the alignment is successful, coming into step of Sl50, i.e., the bite surface is 

30 displayed together with the 3D teeth models of the upper jaw and the lower jaw; if 
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alignment is not successful, returning back to step of S120 so as to acquire another bite 

surface until the alignment is successful. 

[0039] Fig. 7 shows a display of the user interface when the alignment is successful in 

accordance with another embodiment of the invention. In an embodiment, as shown in Fig. 

5 7, 106 denotes the bite surface together with the 3D .te~th models of the upper/lower jaws 

stitched onto the bite surface, which represents one s,uc(;..essful bite registration. Moreover, 
~ 11 1! l, ,, 

in particular, 101 denotes application window; 102 det1Qtes application menu bar; 103 
,,. '¾ i 

denotes application workspace; 104 denotes the 3D: teeth model of the upper jaw in the 

initial placement; and 105 denotes the 3D teeth model of the lower jaw in the initial 

IO placement. The arrows represent a moving direction of the 3D teeth models of the 

upper/lower jaws in the process of alignment. When the alignment is successful, a 

transformation corresponding to the successful bite registration can be obtained and stored, 

and the user can employ it in the next step of computation of the final bite registration. 

[0040] Fig. 8 shows a display of the user interface when the alignment is not successful 

15 in accordance with another embodiment of the invention. In case that the alignment is not 

successful, as shown in the user interface of Fig.8, the user would receive a notification 

109 of notification of failing to align or to register the bite surface. Moreover, the bite 

surface may be discarded automatically. Thus, the u~et·only gets results which satisfy the 

algorithm quality criterion of alignment, which helps tr. 'improving the accuracy of bite 
'r ~~J 

20 registration. Meanwhile, it is necessary to return bao~. fo S 120 so as to repeat anther 
,1 

circulated process of bite registration. 

[ 0041] Further, in step of S 160, the user can repetJ:t to perform steps of S 120 to S 150 so 

as to obtain another successful bite registration. The tiine of repeating steps of S 120 to 

S 150 is not limited by this embodiment. The user can subjectively determine the time of 

25 repeating so as to obtain at least two successful bite regi~trations. A plurality of successful 

bite registrations can be stored and freely displayed by the user. Thus, it is very convenient 

to valuate all of successful bite registrations for the user, and the user can further select the 
'·' 

ones with preferred transformation from successful bite registrations in the next step. As 

shown in Fig. 7 and Figs. 8, each button 107 represents a process of repeating. In an 

30 example, button 107 can be set as green color in cas~ that the successful bite registration is 
., 
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selected. 

[0042] Further, in step of SI 70, selecting at least one successful bite registration by 

evaluating at least two successful bite registrations. In this step, the bite surface with 3D 

models of the upper and lower jaws 106 can be displayed from different viewpoints; thus, 

5 this bite surface and the registered lower and upper arches may be observed from different 

viewpoints by the user, which greatly contributes to a full observation of the mismatch in 

different locations. When evaluating, the respective location of 3D teeth models of the 

upper jaw and the lower jaw can be evaluated by the user so as to judge whether the bite 

surface is suitable or not. If the mismatch corresponding to the distant end of the bite 

10 surface exceeds desired value, the bite surface and its corresponding bite registration are 

not suitable to be used in the next steps of computatiqp of the final bite registration. For 
"' ';.? 

example, when the bite surface is selected from right sid,e of molars, the user can observe 

the mismatch in the location of the left side of mol.J. F'futher by comparatively evaluating 

at least two successful bite registrations, one or more successful bite registrations and its 

15 corresponding bite surfaces with better evaluation n;sults can be easily selected out by the 

user. Therefore, the user can select the bite registrations· with optimized transformation in 

an intuitive way, which can further greatly improve the accuracy of the global 3D teeth 

model ultimately formed. 

[0043] In particular, as shown in Fig. 7 and Fig. 8, the user can double-click any of the 

20 buttons 107 to enable and store desired successful bite registration and its corresponding 

bite surface, and the unselected one is disabled in the next steps of computation of the final 

bite registration. In one embodiment, when the successful bite registration is selected by 

the user, the button 107 turns green; when the successful bite registration is unselected the 

button 107 turns red. Thus, the user can easily distingui~h the selected from the unselected 
l , , "! " 
, ,. ,\, ' 

25 successful bite registration. In another embodiment, tlie selection of the successful bite 
... .., .~,,.,, 

registration can be completed in an automatic way. In another embodiment, Step 170 

automatically selects all successful bite registration without user interaction. When further 

clicking button 108, going to step of S 180. 

[0044] Further, in step of S180, computing the final bite registration(s) using selected 

30 one or more successful bite registrations. 

10 



Page 331 of 392

Your Ref: 95480 Our Ref: FPEL12150362P 

[0045] In one embodiment, the computation of the final bite registration employs 

multiple matrix interpolation of the selected successful bite registrations. If at least two 

successful bite registrations are selected in step S 110, combining all transformations 

corresponding to different selected successful bite ~gi~hations respectively into a single 
', 

5 transformation. In particular, as shown in Fig. 9, a,~x4~piatrix interpolation may contain 

the steps of decomposing each matrix into an equivalent set of values (S211 ), interpolating 

corresponding values from each set of values (S212) and recomposing a matrix from the 

interpolated set of values (S213). The set of equivalent values may consist in translation, 

scale, skew all represented as a vector with 3 components and perspective, quaternion both 

10 represented as a vector with 4 components. For detail, the abovementioned multiple 

matrix interpolations are also described in 

http://dev.w3.org/csswg/css3-transforms/#matrix-interpolation, and its disclosure can be 

incorporated by reference herein. 

[0046] Therefore, in the embodiment of multiple matrix interpolation, S 180 provides the 

15 user with a way to merge information from all selected 1;,ite registration together, and it can 
,,t 

be seen as a process of averaging transformations (i.~. a':Xer,aging the stitching noise) while 

keeping the upper and lower arches rigid. 
,, 

[0047] It is noted that, if only one successful bite registration is selected in step S 170, the 

transformation of the selected bite registration can be processed by a method of prior art. 

20 [0048] In another embodiment, the computation employs the optimization of a cost 

function depending on the selected successful bite registrations, i.e., employs global 

matching of 3D views to simultaneously optimize relative placement of all views which 

have some overlay. The bite surface reused in this process is the bite surface corresponding 

to the selected bite registration. That is to say, the bite surface selected in the S 170 is 
i 

25 further used for optimizing the placement of each 3D surface. 

(0049] To be specific, global matching refers to the placement optimization of each 3D 

surface so as to optimize a cost function. In an em9odiment of global matching, 3D 
·1 

surfaces from the upper jaw, the lower jaw and selec,tecl,~uccessful bite registrations might 
'\ ,,,,,~:•} ', 

be used altogether in the cost function to be optimize9. , In another embodiment of the 
·~ 4 . 

30 global matching, a subset of 3D surfaces from the lowe~Jaw, a subset of surfaces from the 

11 
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upper and a subset of selected successful bite registrations are used in the cost function to 

be optimized. In one embodiment, the cost function is computed from the distance between 

pairs of 3D surfaces. The distance between pairs of 3D surfaces might be computed from 

the distance between corresponding closest points ,on the surfaces. If the surfaces use a 

5 discrete representation, the corresponding points may be obtained using interpolation of the 

discrete coordinates. The distances between corresponding closest points on the surface 

may be weighted, and the weight might depend on a predetermined threshold. The 

predetermined threshold might represent a threshold distance above which influence of 
'~·.'1 

corresponding closest points decreases. , , 
·, ·t 

1 O [0050] The cost function for a single pair of 3D su:rfa6~& S 1 and S2 might be written: 

[0051] 

[0052] 

/(Si,S2 ) = L w;d;2 (Si,S2 ) 
/eS1 

Where index i is a point on the surface S1 and d1(S1,S2) the distance of that point 

to the other surface, and w1 is a weight, which may depend on the initial distance between 

the two surfaces and also on a pre-determined threshold 

15 [0053] The cost function for all pairs of 3D surfaces may be written: 

[0054] F = LLf(Tk(Sk),I;(S1)) 
k /,;,k 

[0055] Where (k,l) represents any pair of distinct surfaces and Tk, T1 represent surfaces 

transformations to be optimized. 

[0056] Global matching corresponds here to the ·minimization of a least square sum 
,l• ,):I~ ,'\ ' 

20 function where the unknows are transforms T k, T1. 

[00571 There exist other variations of a cost fdndlron which provide similar final 

transforms, which will be considered having the same role to those skilled in the art. 

f 0058] The optimization of a transform which µses the one or more selected bite 

registrations may refer to the placement optimization.of the upper arch relative to the lower 

25 arch, using the one or more selected bite registrations by optimizing a cost function. In one 

embodiment, the cost function is computed from the distance between pairs of 3D surfaces. 

The distance between pairs of 3D surfaces might be computed from the distance between 

corresponding closest points on the surfaces. The distance between corresponding closest 
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points on the surface may be weighted, and the weight might depend on a predetermined 

threshold. The predetermined threshold might represent1,i .threshold distance above which 
' ,, 

influence of corresponding closest points decreases. 

(0059] The cost function for optimization of the transform may be written: 

5 (0060] G= LLf(Tb(Sb),T(S,))+ LLf(Tb(Sb),SJ 
beB tel beB ueU 

[0061] Where b represents the index of a selected bite surface, B the pool of selected bite 

surface indices, L the pool of surfaces from the lower jaw, U the pool of surfaces from the 

upper jaw, Tb the transform of each bite surface with index b, T the transform of the lower 

jaw relative to the upper jaw. The upper jaw is considered static in this representation, but 

10 there exist variations of this cost function which provide similar final transformations. The 

unknowns to be optimized are the individual transformations of bite surfaces Tb and the 

global transformation of the lower jaw T. 

[0062] Fig. 10 shows a part of acquired 3D surfac'e with the bite surface. Wherein, 201 

denotes the upper jaw, 203 denotes the lower jaw, ~d1~0:2 denotes the bite surface 202. 

15 The accumulated placement error from the upper and lower jaws is reduced by optimizing 

the placement of all meshes simultaneously. Thus, the relationship between upper and 

lower jaws is maintained and the placement of the meshes gets optimized. 

[0063) After S220, the method for constructing a global 3D teeth model can further 

comprise other steps such as S230 of merging of meshes in lower jaw and in upper jaw 

20 separately to generate a global surface by interpolating surfaces in overlapping region, and 

S240 of meshing post-processing which combines mesh operations like hole-filling, 

smoothing, and cleaning. Other steps are known those skilled in the art, thus they are not 

carefully described herein. 

25 

[0064] Lastly, the global 3D teeth model is formed ~and displayed in the monitor. As 

using the accurate bite registration and steps of S21O and .~220, the accuracy of the global 
,, < ,J ' 

3D teeth model is greatly improved. 

[0065] It can be understood that the system for bite registration can be seen as a 

sub-module of the system for constructing a global 3D teeth model. 

[0066) In this context, a surface corresponds to surface acquired in one acquisition (also 
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named one view) and may actually contain several disconnected surfaces. 

[0067] The above examples mainly discuss the method and system for bite registration 

and the method and system for constructing a global 3D teeth model. While only some of 

the embodiments of the invention have been described, it is understood by those skilled in 

5 the art that the invention can be implemented in many other forms without departing from 
f 

the spirit and scope thereof. Therefore, the illustrated ~!ffilples and embodiments should 

be construed as exemplary rather than limiting.~ Th~ invention may cover various 
;.. '>f; ,, 

modifications and replacements without departing from the spirit and scope of the 

invention as defined by appended claims. 

14 
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CLAIMS 

1. A method of bite registration, characterized by comprising the steps of: 

a. generating 3-dimensional (3D) teeth models of the upper jaw and the lower jaw; 

b. acquiring a bite surface containing a portion of upper and lower jaws 

5 simultaneously; 

c. attempting to align the 3D teeth models o(the upper jaw and the lower jaw with 

the bite surface; 

d. displaying the bite surface together with the 3D teeth models of the upper jaw and 

the lower jaw aligned with the bite surface if alignment is successful; 

1 O e. repeating step b to step d so as to obtain aUeast two successful bite registrations 

corresponding to different displayed bite surfaces; 

f. selecting one or more successful bite registrations by evaluating at least two 

successful bite registrations; and 

g. computing a final bite registration using selected one or more successful bite 

15 registrations. 

20 

2. The method of bite registration according to claim 1, wherein 

the computation of the final bite registration involves the optimization of a cost 

function depending on the selected successful bite registrations. 

3. The method of bite registration according to claiffl 1, wherein 
"t ~ ,, 

the computation of the final bite registration involves one or more matrix 

interpolations of the selected successful bite registrations. 

25 4. The method of bite registration according to claim 3, wherein said one or more 

interpolations contain steps of: 

15 



Page 336 of 392

Your Ref: 95480 Our Ref: FPEL12150362P 

decomposing each matrix into an equivalent set of values; 

interpolating corresponding values from each set of values; and 
1 

recomposing a matrix from the interpolated set of values. 
t ,.-),yt,, ' 

5 5. The method of bite registration according to claim 1, wherein step a includes the 

10 

steps of: 

al) 

a2) 

the scan; 

capturing 3D teeth surface on the upper jaw or lower jaw by a scanner; 

judging whether the captured 3D teeth surface is the first one or not during 

a3) if the captured portion is the first one, accepting the captured 3D teeth surface; 

and if further succeeding to accept, combining the captured 3D teeth surface with the 3D 

teeth model; and 

a4) if the captured portion is not the first one, ~ttempting to stitch the captured 3D 

teeth surface onto the existing 3D teeth model; if suooeeding to stitch, combining the 
I 

15 captured 3D teeth surface with the existing 3D teeth mo9el. 

6. The method of bite registration according to claim 1, wherein step d including 

step of: 

if the alignment is not successful, the bite surface is discarded and the user receives a 

20 notification of failing to align or to register the bite surface. 

25 

7. The method of bite registration according to claim 1 or 6, wherein if the 

alignment is not successful, automatically returning back to step b until the alignment is 

successful. 

8. The method of bite registration according·to '#1a:im 1, wherein the alignment is 

completed at least by stitching of a portion of 3D teeth surface of the bite surface with the 
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3D teeth models of the upper jaw and the lower jaw. 

9. The method of bite registration according to claim 1, wherein the alignment can 

be completed at least by stitching of a portion of 3D teeth surface of the acquired bite 

5 surface with either the lower or the upper arch. 

10. The method of bite registration according to claim 8 or 9, wherein the stitching 

process includes the steps of: 
•· ··µ 

generating candidate 3D rigid transformatiohs~\o place the 3D teeth surface 

10 relative to the 3D teeth model; 

15 

evaluating a metric of the candidate 3D rigid transformations using the relative 

placement of the 3D teeth surface relative to the 3D teeth model; 

choosing the best 3D rigid transformation which corresponds to a best metric; 

and 

if the best metric goes below a precietermined threshold, accepting the 

corresponding 3D rigid transformation; if the best metric exceeds a predetermined 

threshold, rejecting the stitching. 

11. The method of bite registration according to\claim 1, wherein in step e, when 
' 

20 repeating to perform step b, the location of the acquiredJ.:>ite surface is changed. 
p '1,i_ .. 

12. The method of bite registration accorqing to claim 11, wherein the teeth 

contained in the bite surface are selected from incisors, premolar or molars. 

25 13. The method of bite registration according to cfaim 1, wherein the bite surface is 

acquired based on one or more bite views captured by a scanner. 

17 
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\ 

14. The method of bite registration according to claim 1, wherein the alignment is 
' 0 

completed in a manual way, a semi-automatic way or automatic way. 
l ',' ~ ~fl ,\i!- • 

i' '"1, 

15. The method of bite registration according to claim 1, wherein the final bite 

5 registration is used to construct a global 3D teeth model. 

16. A system for bite registration, characterized by including: 

means for generating 3D teeth models of the upper jaw and the lower jaw; 

means for acquiring a bite surface containing a portion of upper and lower jaws 

10 simultaneously; 

means for attempting to align the 3D teeth modyls of the upper jaw and the lower jaw 

with the bite surface; 
"' t. i'~j I' 

means for displaying the bite surface together wit)j1<the 3D teeth models of the upper 
;.1 \; 

jaw and the lower jaw aligned with the bite surface if alignment is successful; 

15 means for obtaining at least two successful bite registrations corresponding to 

different displayed bite surface by repeating; 

means for selecting one or more successful bite registrations by evaluating at least 

two successful bite registrations; and 

means for computing a final bite registration using selected one or more successful 

20 bite registrations. 

25 

17. The system for bite registration according to claim 16, wherein the computation 

of the final bite registration involves the optimization Qf a cost function depending on the 
/ ~ '1 

selected successful bite registrations. 

18. The system for bite registration according to claim 16, wherein means for 

computing the final bite registration involves device for one or more matrix interpolations 
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of the selected successful bite registrations. 

19. The system for bite registration according to claim 18, wherein device for one or 

more matrix interpolations includes: 

5 module for decomposing each matrix into an equivalent set of values; 

module for interpolating corresponding valuesJro~·~ach set of values; and 

module for recomposing a matrix from the interpolated set of values. 

20. The system for bite registration according to claim 16, wherein means for 

10 attempting to align the 3D teeth models includes: 

module for, if the alignment is not successful, discarding the bite surface and sending 

a notification of failing to align to the user. 

21. A system for bite registration, including a scanner and a computerized 

15 workstation, wherein the workstation is configured as: 

f 
generating 3D teeth models of the upper jaw and the lower jaw; 

t 'Ii,} 

acquiring a bite surface containing a portion of upper and lower jaws simultaneously; 

attempting to align the 3D teeth models of the upper jaw and the lower jaw with the 

bite surface; 

20 displaying the bite surface together with the 3D teeth models of the upper jaw and the 

lower jaw aligned with the bite surface if alignment is successful; 

repeating steps acquiring to step of displaying so as to obtain at least two successful 

bite registrations corresponding to different displayed bite surfaces; 

selecting one or more successful bite registrations by evaluating at least two 

25 successful bite registrations; and 

computing a final bite registration using selected one or more successful bite 
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registrations. 

22. The system for bite registration according to claim 21, wherein the system is used 

to construct a global 3D teeth model. 

20 
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ABSTRACT 

The present invention relates to method and system for bite registration using multiple 

bite registrations. In this method or system, when. bo~h the 3D teeth model of the 

5 upper jaw and the 3D teeth model of the lower jaw1 are,successfully aligned with the 

bite surface, the bite surface with the 3D teeth models of the upper jaw and the lower 

jaw is displayed for further evaluation; the bite surfaces selected by the user are 

combined to generate a final bite registration. Using multiple bite surfaces for 

registration improves the accuracy. 

10 
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METHOD AND SYSTEM FOR BITE REGISTRATION 

FIELD OF THE INVENTION 

[00011 The present invention relates to the technical field of dental 3-ditnensional (3D) 

imaging, and in particular to a method and computerized, system for bite registration using 

5 at least two bite surfaces. 

BACKGROUND 

[0002] In dental field, it is one of key points to obtain an accurate 3D teeth model 

corresponding to clenched state during the course oftreatment(for example, orthodontics). 

3D camera system is used to create a 3D model of the teeth directly with the patient, which 

1 o avoids the need to cast impressions and send them to the lab for restoration. This reduces 

cost and simplifies the workflow of dental restoration. 

[0003) For the process of constructing global 3D teeth model, the step of bite registration 

is one of necessary and crucial steps. Bite registration is the process of registering the 

upper jaw with the lower jaw, which could establish· a an spatial positioning relationship 
;·1 l.-·1. 

I 5 between an upper jaw and its corresponding lower jaw in clenched state. 

[00041 In an existing 3D camera system, during bite registration, only one bite surface is 

required for constructing a global 3D teeth model. In this method, the single bite surface is 

captured from one certain location (such as right side of molars) of the clenched teeth by a 

scanner, then the 3D teeth models of the upper jaw and the lower jaw captured 

20 independently are stitched onto the bite surface in a semi-automatic way so as to complete 

bite registering. However, when the global teeth contains a plurality of teeth (such as more 

than 5 teeth), the bite registration obtained from only one location of the bite surface may 

lead to significant mismatch in another location. For example, when only one bite surface 

corresponding to right side of molars is used, there are several hundreds microns of 

25 mismatch in the bite registration corresponding to the distant end (such as incisors or left 

side of molars). Thus, it is difficult to ensure the overall accuracy of bite registration, 

which results that a great difference may exist between the ultimate virtual global 3D teeth 

1 
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model constructed by this single bite registration ~d the actual global teeth in unique 

clenched state. 

{0005] U.S. Pub. No.: US 2005/0196724Al to Ross J. Miller et al. discloses a device for 

bite registration, which uses block (200) filled with impression material to record bite 

5 configurations. Evidently, it can not provide digital visual bite surface, and thus is not 

adaptable to digital 3D camera system. 

{0006] Further, U.S. Pat. No.: US 8121718 B2 to Riidger Rubbert et al. discloses an 

interactive orthodontic care system based on intra-oral scanning of teeth. In this system, 

when stitching both the upper jaw and the lower jaw onto)the bite surface, it is completed 

10 in a manual way. Moreover, only one bite surface is, µsed'fQr obtaining a 3D virtual model 

of the teeth either. 

SUMMARY OF THE INVENTION 

[00071 In view of above problems, the object of the present invention is to improve the 

accuracy of bite registration at least. 

15 [0008] In order to realize the above object or other objects, the invention provides the 

following technical solutions. 

[0009] According to one aspect of the invention, a method of bite registration is provided, 

this method comprises the steps of: 

a. generating 3-dimensional (3D) teeth models of the upper jaw and the lower jaw; 

20 b. acquiring a bite surface containing a portion of upper and lower jaws 

simultaneously; 

c. attempting to align the 3D teeth models of the upper jaw and the lower jaw with 

the bite surface; 

d. displaying the bite surface together with the 3D teeth models of the upper jaw and 

25 the lower jaw aligned With the bite surface if alignment is successful; 

e, repeating step b to step d so as to obtain at least two successful bite registrations 

corresponding to different displayed bite surfaces; 

2 



Page 364 of 392

WO 2014/139078 PCT/CN2013/072420 

f. selecting one or more successful bite regJstrations by evaluating at least two 

successful bite registrations; and 

g. computing a final bite registration using selected one or more successful bite 

registrations. 

5 (0010] According to another aspect of this invention, a system for bite registration is 

provided which includes: 

means for generating 3D teeth models of the upper jaw and the lower jaw; 

means for acquiring a bite surface containing a portion of upper and lower jaws 

simultaneously; 

IO means for attempting to align the 3D teeth models of the upper jaw and the lower jaw 

with the bite surface; 

means for displaying the bite surface together with, the 3D teeth models of the upper 

jaw and the lower jaw aligned with the bite surface if.alignment is successful; 

means for obtaining at least two successful-. bi.W ... registrations corresponding to 

1 S different displayed bite surface by repeating; 

means for selecting one or more successful bi:te registrations by evaluating at least 

two successful bite registrations; and 

means for computing a final bite registration using selected one or more successful 

bite registrations. 

20 {001 lj According to yet another aspect of this invention, a. system for bite registration is 

provided which includes a scanner and a computerized workstation, wherein the 

workstation is configured as: 

generating 3D teeth models of the upper jaw and the lower jaw; 

acquiring a bite surface containing a portion of upper and lower jaws simultaneously; 

25 attempting to align the 3D teeth models of the .upp~t jaw and the lower jaw with the 

bite surface; 

displaying the bite surface together with the 3D teeth models of the upper jaw and the 

3 
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lower jaw aligned with the bite surface if alignment is successful; 

repeating steps acquiring to step of displaying so as to obtain at least two successful 

bite registrations corresponding to different displayed bite surfaces; 

selecting one or more successful bite registrations by evaluating at least two 

5 successful bite registrations; and 

computing a final bite registration using se)ect:@d; one or more successful bite 

registrations. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] The above and other objects and advantages of the invention will become fully 

10 understood from the following detailed description with reference to drawings, in which 

identical or similar elements are denoted by identical reference signs. 

[00131 Fig, l is a is a schematic structural view of a system for bite registration in 

accordance with an embodiment of the invention; 

[0014} Fig. 2 is a workflow of a method of bite registration in accordance with an 

15 embodiment of the invention; 

[0015] Fig. 3 is a schematic workflow of bite. registration in accordance with an 

embodiment of the invention; 

[0016] Fig. 4(a) is a 3D teeth models of the upper Jaw~ 

[0017} Fig. 4{b) is a 3D teeth models of the lower jaw; 

20 [0018} Fig. 5 is a schematic view of bite surface displayed in the monitor; 

[0019] Fig. 6 is a schematic workflow of aligning the 3D teeth models with the bite 

surface in accordance with an embodiment of the invention; 

[00201 Fig. 7 shows a display of the user interface when succeeding to stitch in 

accordance with an embodiment of the invention; 

25 [0021] Fig. 8 shows a display of the user interface when not succeeding to stitch in 

accordance with another embodiment of the invention; 

4 
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[0022] Fig. 9 shows a schematic workflow ofmuldp1J,matrix interpolations; 

[0023] Fig. 10 shows a part of acquired 3D surface with the bite surface. 

DETAILED DESCRIPTION OF THE INVENTION 

5 [0024] Some of the many possible embodiments of the invention will be described below 

in order to provide a basic understanding of the invention and not to identify crucial or 

decisive elements of the invention or define the scope of protection. It can be easily 

understood that according to the technical solutions of the invention, those with ordinary 

skills in the art can propose other alternative implementations without departing from the 

l O true spirit of the invention. Therefore; the following
1 

embodiments and accompanying 

drawings are illustrative description of technical solutiQns of the invention, and should not 

be construed as constituting the whole of the inventi@n cJt as limiting or defining technical 

solutions of the invention. 

(0025] Fig. 1 is a schematic structural view of a system for bite registration in 

l 5 accordance with an embodiment of the invention. The system 10 is used to bite registration 

at least. As simply illustrated in Fig. 1, in this embodiment, the system 1 0 includes a 

scanner 13 and a computerized workstation 11. The scanner 13 is handheld by the dentist, 

and it can be partly put into the mouth of patient 90, When put into the mouth, the scanner 

13 can capture image(s) of the teeth or other 3D views as necessary. The scanner 13 and 

20 the workstation 11 can be connected in a wireless or wired way so that the images or views 

captured by the scanner 13 can be transmitted to the workstation for data processing or 

real-time displaying. Of course, some instructions generated by the workstation 11 can also 

be transmitted to the scanner 13 so as to control its actiorr. 

[0026} The workstation 11 comprises a monitor 19. at least which can display all sorts of 

25 2D/3D images or windows under the control of the workstation 11. Software of bite 

registration can be installed in the workstation 11. When running the software, the 

workstation 11 functions as an image processing devi·ce which can complete the bite 

registration step at least in the process of constructing the global 3D teeth model. Of course, 

5 
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it can be understood that the software may not be limited to perform bite registration step 

but can be used to realize global 3D teeth model in time. Thus, if necessary, the system 1 0, 

mainly constituting a 3D camera system adapted for teeth, can also function as 

constructing the global 3D teeth model of the patient· 

[0027} The software's function of bite registration is carefully described hereinafter in 

conjunction with the following figures. Certainly, a method of bite registration can further 

be applied to construct the global 30 teeth model. 

[0028] Fig. 2 is a workflow of a method of bite registration in accordance with an 

embodiment of the invention. In this embodiment, the method in Fig. 2 can obtain at loast 

10 two successful bite registrations corresponding to different bite surfaces. The following 

description, conjunction with Figs. 1.10, describes the workflow of bite registration which 

obtains at least two successful bite registrations and. selects at least one bite registration by 

user. 

[0029] Firstly, in step of S110, the dentist operates the scanner 13 in the mouth of the 

15 patient 90, thus multiple 2D images of the upper jaw and lower jaw can be respectively 

captured from different viewpoints. The multiple~ ZJ? images are transmitted to the 

workstation 11, and then are processed so as to generate SD teeth models of the upper and 

lower jaws. 

[0030] In a preferred embodiment, as shown in Fig.3, S 110 includes the following steps: 

20 S 111, 3D teeth surface on the upper jaw or lower jaw is captured by the handheld scanner 

13; S 112, judging whether the captured portion is the first one or not for a certain patient in 

the workstation 91; S 114, if the captured portion is the first one during the scan, the 

captured portion is accepted; if succeeding to be accepted in S 116, entering into S 117 of 

combining the captured 3D teeth surface with the 3D teeth model; S 113, if the captured 

25 portion is not the first one, attempting to stitch the ~aptured portion onto the existing 3D 

teeth model; S 115 judging whether the captured portion is successfully stitched not; if 

succeeding to stitch in S 115, entering into S 117 of combining the captured portion with the 

existing 3D teeth model. Thus, the captured portion combine with the existing 3D teeth 

model would make the ultimately formed 3D teeth mod~l of the upper or lower jaw more 

30 accurate. 
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[0031] In another embodiment, the method of generation of the 3D teeth model in step of 

S 110 can refer to two filed patents of Application No. US 13/293,308 and Application No. 

13/525,590, both with name of "3D INTRAORAL MEASUREMENTS USING OPTICAL 

MULTILINE METHOD". Those entire contents of these patent applications are 

5 incorporated by reference herein. 

[00321 Further, in step of S120, a bite surface containing a portion of the upper jaw and a 

portion of the lower jaw simultaneously is acquired. In this embodiment, the scanner 13 is 

set in a location so as to capture one or more bite views (or surfaces) corresponding to 

some teeth. The bite view(s) captured by the scanner 13 is (are) obtained in a unique 

10 clenched state where the upper jaw is static in relation to the lower jaw. Thus, one or more 

bite views can form a bite surface containing a portion of upper and lowers jaws 

simultaneously. In particular, the bite view is a 3D surface containing upper and lowers 

jaws, and in one embodiment, several bite views corresponding to different teeth 

respectively can be combined into one view so as to form a bigget bite surface. In one 

15 example, the bite surface 191 can be displayed on the monitor in-time as shown in Fig. 5. 

[0033] It can be understood that the bite surface 191 is a 3D surface, and can be obtained 

by a method of image processing applied to one or more bite views. In an embodiment, this 

method is similar with that used in steps of S 110. It can also be understood that, since 

captured in the clenched state, the scanner 13 is convenient to image the outside of the 

20 teeth. Thus, the bite surface 191 is a 3D surface usually representing 3D shape 

characteristic of outside, and it can not substitute the function of the global 3D teeth model 

obtained ultimately. However, this bite surface can be further used in the process of global 

matching so as to improve the accuracy of the global 3D teeth model. As the bite surface 

191 is also used to align with the 3D teeth models, the bite surface 191 must contain a part 

25 of the upper jaw and the lower jaw simultaneously in the unique clenched state. 

[0034] In a preferred embodiment, the portion of the upper and lower jaws observed in 

the bite surface can be changed. For example, when repeating to perform step of S 120, the 

bite surface can be obtained from different portions of the clenched upper and lower jaws; 

thus, the location of the acquired bite surface can be changed. In a selectable embodiment, 

30 the obtained bite surface may include, but is not limited to, portions from incisors, 
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premolar, molars. 

[0035) Further, in step of S130~ attempting to align'the 30 teeth models of the upper jaw 

and the lower jaw with the bite surface. In an embodiment, the alignment can be completed 

at least by stitching of a portion of 3D teeth surface of the bite surface with the 3D teeth 

5 models of the upper jaw and the lower jaw. In another embodiment, the alignment can be 

completed at least by stitching of a portion of 3D teeth surface of the acquired bite surface 

with either the lower or the upper arch. 

[0036] Fig.6 is a schematic workflow of aligning the 3D teeth models with the bite 

surface in accordance with an embodiment of the invention. The stitching of a portion of 

10 3D teeth surface of the bite surface with the 3D teeth models includes steps of S 131 to 

S136. In Sl31, generating candidate 3D rigid transformations to place the 3D teeth surface 

of the bite surface relative to the 3D teeth model. In S132, evaluating a metric of the 

candidate 3D rigid transformations using the relative placement of the 3D teeth surface 

relative to the 3D teeth model. In S 133, choosing the best, 3D rigid transformation which 

15 corresponds to a best metric. In S 134, judging wb~Jher the best metric exceeds a 

predetermined threshold or not; if the best metric goes below a predetermined threshold, 

entering into S 136 of accepting the corresponding 3D rigid transformation; if the best 

metric exceeds a predetennined threshold, entering into S 13 7 of rejecting the stitching, 

which means a failure of stitching. 

20 [00371 it is noted that the stitching process can be completed in a manual way, a 

semi~automatic way or automatic way. In case of using a semi-automatic way, the 

particular method of stitching can refer to U.S. Pat No.: US 8121718 B2. In other 

preferred embodiment, the stitching process can be performed automatically based on an 

algorithm. The entire content of US 8121718 B2 is incorporated by reference herein. It can 

25 be understood that the automatic way used in aligning process could greatly save valuable 

time for user. Thus, not only the speed for bite registration but also the user experience is 

improved. 

[0038] Further, in step of S 140, judging whether the alignment in S 130 is successful or 

not. If the alignment is successful, coming into step of S150, i.e., the bite surface is 

30 displayed together with the 3D teeth models of the upper jaw and the lower jaw; if 
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alignment is not successful, returning back to step of S 120 so as to acquire another bite 

surface until the alignment is successful. 

{0039} Fig. 7 shows a display of the user interface when the alignment is successful in 

accordance with another embodiment of the invention. In an embodiment, as shown in Fig. 

5 7, 106 denotes the bite surface together with the 3D tet}th models of the upper/lower jaws 

stitched onto the bite surface, which represents one ~u~ees~ful bite registration. Moreover, 

in particular, 101 denotes application window; 102 d.ertQtes application menu bar; 103 

denotes application workspace; 104 denotes the 3D- teeth model of the upper jaw in the 

initial placement; and 105 denotes the 3D teeth model of the lower jaw in the initial 

10 placement. The arrows represent a moving direction of the 3D teeth models of the 

upper/lower jaws in the process of alignment. When the alignment is successful, a 

transformation corresponding to the successful bite registration can be obtained and stored, 

and the user can employ it in the next step of computation of the final bite registration. 

[00401 Fig. 8 shows a display of the user interface when the alignment is not successful 

15 in accordance with another embodiment of the invention. In case that the alignment is not 

successful, as shown in the user interface of Fig,8, the user would receive a notification 

109 of notification of failing to align or to register the bite surface. Moreover, the bite 

surface may be discarded automatically. Thus, the uset·only gets results which satisfy the 

algorithm quality criterion of alignment, which helps £or improving the accuracy of bite 

20 registration. Meanwhile, it is necessary to return back to S 120 so as to repeat anther 

circulated process of bite registration. 

{0041] Further, in step of S160, the user can repe~t to perform steps of S120 to S150 so 

as to obtain another successful bite registration. The time of repeating steps of S 120 to 

S 150 is not limited by this embodiment. The user can subjectively determine the time of 

25 repeating so as to obtain at least two successful bite registrations. A plurality of successful 

bite registrations can be stored and freely displayed by the user. Thus, it is very convenient 

to valuate all of successful bite registrations for the user, and the user can further select the 

ones with preferred transformation from successful bite registrations in the next step. As 

shown in Fig. 7 and Figs. 8, each button 107 represents a process of repeating. In an 

30 example, button 107 can be set as green color in case that the successful bite registration is 
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select«!. 

{0042] Further, in step of S 170, selecting at least one successful bite registration by 

evaluating at least two successful bite registrations.' In this step, the bite surface with 3D 

models of the upper and lower jaws 106 can be displayed from different viewpoints; thus, 

5 this bite surface and the registered lower and upper arches may be observed from different 

viewpoints by the user, which greatly contributes to a full observation of the mismatch in 

different locations. When evaluating~ the respective location of 3D teeth models of the 

upper jaw and the lower jaw can be evaluated by the user so as to judge whether the bite 

surface is suitable or not. If the mismatch corresponding to the distant end of the bite 

10 surface exceeds desired value, the bite surface and its corresponding bite registration are 

not suitable to be used in the next steps of computation of the final bite registration. For 

example, when the bite surface is selected from right sj~,e of molars, the user can observe 

the mismatch in the location of the left side of molars. Fmtber by comparatively evaluating 

at least two successful bite registrations, one or more successful bite registrations and its 

15 corresponding bite surfaces with better evaluation r«sults can be easily selected out by the 

user. Therefore, the user can select the bite registrations 'with optimized transformation in 

an intuitive way, which can further greatly improve the accuracy of the global 3D teeth 

model ultimately formed. 

[0043] In particular, as shown in Fig. 7 and Fig. 8, the user can double-click any of the 

20 buttons 107 to enable and store desired successful bite registration and its corresponding 

bite surface, and the unselected one is disabled in the next steps of computation of the final 

bite registration. In one embodiment, when the successful bite registration is selected by 

the user, the button 107 turns green; when the successful bite registration is unselected the 

button 107 turns red. Thus, the user can easily distinguiS'h the selected from the unselected 

25 successful bite registration. In another embodiment, the selection of the successful bite 

registration can be completed in an automatic way. In another embodiment, Step 170 

automatically selects all successful bite registration without user interaction. When further 

clicking button 108, going to step of S 180. 

[0044] Further, in step of S 180, computing the final bite registration(s) using selected 

30 one or more success&! bite registrations. 
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[0045} In one embodiment, the computation of the final bite registration employs 

multiple matrix interpolation of the selected successful bite registrations. If at least two 

successful bite registrations are .selected in step S 1 ~0, combining all transformations 

corresponding to different selected successful bite ~gis~i;ations respectively into a single 

5 transformation. In particular, as shown in Fig. 9, a.~x4.~atrix interpolation may contain 

the steps of decomposing each matrix into an equivatent set of values (8211 ), interpolating 

corresponding values from each set of values (S212) and recomposing a matrix from the 

interpolated set of values (S213 ). The set of equivalent values may consist in translation, 

scale, skew all represented as a vector with 3 components and perspective, quaternion both 

IO represented as a vector with 4 components. For detail, the abovementioned multiple 

matrix interpolations are also described in 

http://dev.w3.org/csswg/css3-transfonns/#matrix-interpolation, and its disclosure can be 

incorporated by reference herein. 

(0046] Therefore, in the embodiment of multiple matrix interpolation, S180 provides the 

15 user with a way to merge information from all select~ l?ite registration together, and it can 
" 

be seen as a process of averaging transformations (i.~. a'.);ei;aging the stitching noise) while 

keeping the upper and lower arches rigid. 

[0047] It is noted that, if only one successful bite registration is selected in step S 170, the 

transformation of the selected bite registration can be processed by a method of prior art. 

20 [0048] In another embodiment, the computation employs the optimization of a cost 

function depending on the selected successful bite registrations, i.e., employs global 

matching of 3D views to simultaneously optimize relative placement of all views which 

have some overlay. The bite surface reused in this process is the bite surface corresponding 

to the selected bite registration. That is to say, the bite surface selected in the SI 70 is 
f' 

25 further used for optimizing the placement of each 3D surface. 

[00491 To be specific, global matching refers to the placement optimization of each 3D 

surface so as to optimize a cost function. In an em!,odiment of global matching, 3D 

surfaces from the upper jaw, the lower jaw and seleGte<l,,mccessful bite registrations might 

be used altogether in the cost function to be opti~iz;?¢: 
1 
In another embodiment of the 

30 global matching, a subset of 3D surfaces from the lower'Jaw, a subset of surfaces from the 
"" ! . ' 
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upper and a subset of selected successful bite registrations are used in the cost function to 

be optimized. In one embodiment, the cost function is computed from the distance between 

pairs of 3D surfaces. The distance between pairs of 3D surfaces might be computed from 

the distance between corresponding closest points .on the surfaces. If the surfaces use a 

5 discrete representation, the corresponding points may be obtained using interpolation of the 

discrete coordinates. The distances between corresponding closest points on the surface 

may be weighted, and the weight might depend on a predetermined threshold. The 

predetermined threshold might represent a threshold 4istance above which influence of 

corresponding closest points decreases. 

1 O [0050] The cost function for a single pair of 3D suffa~ S 1 and S2 might be written: 

[0051} /(Si, S2 ) = L Wid1
2 (Sp Sz) 

leS1 

(00521 Where index i is a point on the surface Si and di(S1,S2) the distance of that point 

to the other surface, and Wi is a weight, which may depend on the initial distance between 

the two surfaces and also on a pre-determined threshold 

15 [00531 The cost function for all pairs of 3D surfaces maybe written: 

[00541 F:;;; LLf(Tk(Sk),I;(S,)) 
k /-Fl<. 

[0055] Where (k,1) represents any pair of distinct surfaces and T k, T1 represent surfaces 

transformations to be optimized. 

[00561 Global matching corresponds here to the·minimization of a least square sum 
... ·•,1 . 

20 function where the unknows are transforms Tk, T1. 

[0057} There exist other variations of a cost fttnctfon which provide similar final 

transforms, which will be considered having the same role to those skilled in the art. 

[0058] The optimization of a transform which -.µse::1 the one or more selected bite 

registrations may refer to the placement optimization.of the upper arch relative to the lower 

25 arch, using the one or more selected bite registrations by optimizing a cost function. In one 

embodiment, the cost function is computed from the distance between pairs of3D surfaces. 

The distance between pairs of 3D surfaces might be computed from the distance between 

corresponding closest points on the surfaces. The distance between corresponding closest 
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points on the surface may be weighted, and the weight might depend on a predetermined 

threshold. The predetermined threshold might represent"'e, threshold distance above which 

influence of corresponding closest points decreases. 

[00591 The cost function for optimization of the transform may be written: 

5 [0060] G= LLf(½(Sb),T(S1))+ LLf(Tb(S,,)?S.,) 
beB leL beB ueU 

[0061] Where b represents the index ofa selected bite surface, B the pool of selected bite 

surface indices, L the pool of surfaces from the lower jaw, U the pool of surfaces from the 

upper jaw, Tb the transform of each bite surface with index b, T the transform of the lower 

jaw relative to the upper jaw. The upper jaw is considered static in this representation, but 

IO there exist variations of this cost function which provide similar final transformations. The 

unknowns to be optimized are the individual transformations of bite surfaces Tb and the 

global transformation of the lower jaw T. 

[0062] Fig, 10 shows a part of acquired 3D surfacb '½'i.th the bite surface. Wherein, 201 

denotes the upper jaw, 203 denotes the lower jaw, ~l~q2 denotes the bite surface 202. 

15 The accumulated placement error from the upper and lower jaws is reduced by optimizing 

the placement of all meshes simultaneously. Thus, the relationship between upper and 

lower jaws is maintained and the placement of the meshes gets optimized. 

[0063] After S220, the method for constructing a global 3D teeth model can further 

comprise other steps such as S230 of merging of meshes in lower jaw and in upper jaw 

20 separately to generate a global surface by interpolating s-µrfaces in overlapping region, and 

S240 of meshing post-processing which combines mesh operations like hole-filling, 

smoothing, and cleaning. Other steps are known those skilled in the art, thus they are not 

carefully described herein. 

(0064] Lastly, the global 3D teeth model is formed ;and displayed in the monitor. As 

25 using the accurate bite registration and steps of S21 Q and,,~220, the accuracy of the global 

3D teeth model is greatly improved. 

[0065] It can be understoo'd that the system for bite registration can be seen as a 

sub-module of the system for constructing a global 3D teeth model. 

f0066J In this context, a surface corresponds to surface acquired in one acquisition (also 
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named one view} and may actually contain several disconnected surfaces. 

{00671 The above examples mainly discuss the method and system for bite registration 

and the method and system for constructing a global 3D teeth model. While only some of 

the embodiments of the invention have been described, it is understood by those skilled in 

5 the art that the invention can be implemented in many other forms without departing from 

the spirit and scope thereof. Therefore, the illustrated ~~amples and embodiments should 
,', ' I 

be construed as exemplary rather than limiting.-; .. T4.<t , invention may cover various 

modifications and replacements without departing from the spirit and scope of the 

invention as defined by appended claims. 

14 
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CLAIMS 

1. A method of bite registration, characterized by comprising the steps of: 

a. generating 3-dimensional (3D) teeth models of the upper jaw and the lower jaw; 

b. acquiring a bite surface containing a portion of upper and lower jaws 

5 simultaneously; 

c. attempting to align the 3D teeth models o(the upper jaw and the lower jaw with 

the bite surface; 

d. displaying the bite surface together with the 3D teeth models of the upper jaw and 

the lower jaw aligned with the bite surface if alignme~t is successful; 

10 e. repeating step b to step d so as to obtain at,foast.two successful bite registrations 

corresponding to different displayed bite surfaces; 

f. selecting one or more successful bite registrations by evaluating at least two 

successful bite registrations; and 

g. computing a final bite registration using • selected one or more successful bite 

15 registrations. 

20 

2. The method of bite registration according to c,laim 1, wherein 

the computation of the final bite registration involves the optimization of a cost 

function depending on the selected successful bite registrations, 

3. The method of bite registration according to ctailfn l, wherein 

the computation of the final bite registration ' mvolves one or more matrix 

interpolations of the selected successful bite registrations. 

25 4. The method of bite registration according to claim 3, wherein said one or more 

interpolations contain steps of: 
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5 5. The method of bite registration according to claim 1, wherein step a includes the 

steps of: 

al) capturing 3D teeth surface on the upper jaw or lower jaw by a scanner; 

a2) judging whether the captured 3D teeth surface is the first one or not during 

the scan; 

10 a3) if the captured portion is the first one, accepting the captured 3D teeth surface; 

and if further succeeding to accept, combining the captured 3D teeth surface with the 3D 

teeth model; and 

a4) if the captured portion is not the first one, ~ttempting to stitch the captured 3D 

teeth surface onto the existing 3D teeth model; if succeeding to stitch, combining the 

15 captured 3D teeth surface with the existing 3D teeth mo<;iel. 

6. The method of bite registration according to claim 1, wherein step d including 

step of: 

if the alignment is not successful, the bite surface is discarded and the user receives a 

20 notification of failing to align or to register the bite surface. 

25 

7. The method of bite registration according to claim 1 or 6, wherein if the 

alignment is not successful, automatically returning back to step b until the alignment is 

successful. 

8. The method of bite registration according '.to ,~aim 1, wherein the alignment is 

comp1eted at least by stitching of a portion of 3D teeth surface of the bite surface with the 
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3D teeth models of the upper jaw and the lower jaw. 

9. The method of bite registration according to claim 1, wherein the alignment can 

be completed at least by stitching of a portion of 3D teeth surface of the acquired bite 

.5 surface with either the lower or the upper arch. 

10. The method of bite registration according to claim 8 or 9, wherein the stitching 

process includes the steps of: 

generating candidate 3D rigid transformatio'hs·;to place the 30 teeth surface 

10 relative to the 3D teeth model; 

15 

evaluating a metric of the candidate 3D rigid transformations using the relative 

placement of the 3D teeth surface relative to the 3D teeth model; 

choosing the best 3D rigid transformation which corresponds to a best metric; 

and 

if the best metric goes below a predetermined threshold, accepting the 

corresponding 3D rigid transformation; if the best metric exceeds a predetermined 

threshold, rejecting the stitching. 

11. The method of bite registration according to·,daim 1, wherein in step e, when 

20 repeating to perform step b, the location of the acqui~ed.J:>ite surface is changed. 

12. The method of bite registration according to claim 11, wherein the teeth 

contained in the bite surface are selected from incisors, premolar or molars. 

25 13. The method of bite registration according to claim 1, wherein the bite surface is 

acquired based on one or more bite views captured by a scanner. 
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14. The method of bite registration according. to. flaim 1, wherein the alignment is 

completed in a manual way, a semi-automatic way or'automatic way. 

15. The method of bite registration according to claim 1, wherein the final bite 

5 registration is used to construct a global 3D teeth model. 

16. A system for bite registration, characterized by including: 

means for generating 3D teeth models of the upper jaw and the lower jaw; 

means for acquiring a bite surface containing a portion of upper and lower jaws 

1 O simultaneously; 

means for attempting to align the 3D teeth tnod~ls of the upper jaw and the lower jaw 

with the bite surface; 

means for displaying the bite surface together ~it)l•the 3D teeth models of the upper 

jaw and the lower jaw aligned with the bite surface if alignment is successful; 

15 means for obtaining at least two successful bite registrations corresponding to 

different displayed bite surface by repeating; 

means for selecting one or more successful bite registrations by evaluating at least 

two successful bite registrations; and 

means for computing a final bite registration using selected one or more successful 

20 bite registrations. 

25 

17. The system for bite registration according to claim 16, wherein the computation 

of the final bite registration involves the optimizati~n o_f a cost function depending on the 

selected successful bite registrations. 

18. The system for bite registration according to claim 16, wherein means for 

computing the final bite registration involves device for one or more matrix interpolations 
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of the selected successful bite registrations. 

19. The system for bite registration according to claim 18, wherein device for one or 

more matrix interpolations includes: 

5 module for decomposing each matrix into an e~uivalent set of values; 

module for interpolating corresponding values Jr~ ,~ach set of values; and 

module for recomposing a matrix from the interpolated set of values. 

20. The system for bite registration according to claim 16, wherein means for 

10 attempting to align the 3D teeth models includes: 

module for, if the alignment is not successful, discarding the bite surface and sending 

a notification of failing to align to the user. 

21. A system for bite registration, including a scanner and a computerized 

15 workstation, wherein the workstation is configured as: 

generating 3D teeth models of the upper jaw and the lower jaw; 

acquiring a bite surface containing a portion of upper and lower jaws simultaneously; 

attempting to align the 3D teeth models of the upper jaw and the lower jaw with the 

bite surface; 

20 displaying the bite surface together with the 3D teeth models of the upper jaw and the 

lower jaw aligned with the bite surface if alignment is successful; 

repeating steps acquiring to step of displaying so as to obtain at least two successful 

bite registrations corresponding to different displayed bite surfaces; 

selecting one or more successful bite registrations by evaluating at least two 

25 successful bite registrations; and 

computing a final bite registration using selected one or more successful bite 

19 



Page 381 of 392

WO 2014/139078 PCT/CN2013/072420 

5 

registrations. 

22. The system for bite registration according to claim 21, wherein the system is used 

to construct a global 3D teeth model. 

20 
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(37 CFR 1.16(0), (p), or (q)) 

N/A N/A N/A 

TOTAL CLAIMS 
minus 20 = * (37 CFR 1.16(i)) X $ = 

INDEPENDENT CLAIMS 
minus 3 = * (37 CFR 1.16(h)) X $ = 

If the specification and drawings exceed 100 sheets 

□APPLICATION SIZE FEE 
of paper, the application size fee due is $31 O ($155 
for small entity) for each additional 50 sheets or 

(37 CFR 1.16(s)) 
fraction thereof. See 35 U.S.C. 41 (a)(1 )(G) and 37 
CFR 1.16(s). 

□ MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 

* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL 

APPLICATION AS AMENDED - PART II 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 

08/25/2015 REMAINING NUMBER 
PRESENT EXTRA RATE($) ADDITIONAL FEE($) 

f-- AFTER PREVIOUSLY 
z AMENDMENT PAID FOR 
w 

Total (37 CFR 
~ 1.16(i)) · 20 Minus ** 20 = 0 X $80 = 0 
0 

Independent z (37 CFR 1 .16(h)) * 3 Minus ***3 = 0 X $420 = 0 
w 
~ D Application Size Fee (37 CFR 1.16(s)) 
<( 

□ FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) 

TOTAL ADD'L FEE 0 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT EXTRA RATE($) ADDITIONAL FEE($) 

AFTER PREVIOUSLY 

f--
AMENDMENT PAID FOR 

z Total (37 CFR * Minus ** = X $ = w 1.16(i)) 

~ Independent 
* Minus *** = X $ = 0 (37 CFR 1 .16(h)) 

z D Application Size Fee (37 CFR 1.16(s)) w 
~ 
□ FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) <( 

TOTAL ADD'L FEE 

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3. LIE 
** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". /JULIET MCMILLAN/ 
*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3". 

The "Highest Number Previously Paid For" (Total or Independent) is the highest number found in the appropriate box in column 1. 

This collection of 1nformat1on Is required by 37 CFR 1.16. The 1nformat1on Is required to obtain or retain a benefit by the public which Is to file (and by the US PTO to 
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1 .14. This collection is estimated to take 12 minutes to complete, including gathering, 
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. 
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, ca/11-800-PTO-9199 and select option 2. 
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