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Amazon v. SoundClear 
US Patent 9,070,374 
Amazon EX-1012

UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NUMBER 

13n10,236 

182086 
DAIGNAULT IYER LLP 
8229 Boone Boulevard 
SUITE 450 
VIENNA, VA 22182 

FILING OR 371(C) DATE 

02/19/2013 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark omee 
Addlo&s: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Aloxandria, V!Jginia 22313-1450 
www.mpto.sav 

FIRST NAMED APPLICANT ATTY. DOCKET NO.ffiTLE 

Masaya KONISHI KYO.P0221 
CONFIRMATION NO. 4369 

POA ACCEPTANCE LETTER 

111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 
*OC000000083673605* 

Date Mailed: 01/29/2025 

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY 

This is in response to the Power of Attorney filed 01/17/2025. 

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. 

/ylueng/ 

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 0FFIGE 

APPLICATION NUMBER FILING OR 371(C) DATE 

13/770,236 02/19/2013 

26360 

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

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

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

Masaya KONISHI KYO.P0221 
CONFIRMATION NO. 4369 

POWER OF ATTORNEY NOTICE 
Renner Kenner Greive Bobak Taylor & Weber Co., LPA 
Huntington Tower, Suite 400 111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 

*OC000000083673532* 106 South Main Street 
Akron, OH 44308-1412 

Date Mailed: 01/29/2025 

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY 

This is in response to the Power of Attorney filed 01/17/2025. 

• The Power of Attorney to you in this application has been revoked by the assignee who has intervened as 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). 

/ylueng/ 

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 



-3-

PTO/AIA/96 (08-12) 
Approved for use through 01/31/2013. 0MB 0651-0031 

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. 

STATEMENT UNDER 37 CFR 3.73(c) 
Applicant/Patent Owner: JVC Kenwood Corporation 

Application No./Patent No.: _9_,0_7_0_,3_7_4 ________ _ Filed/Issue Date: 02/19/2013 
---------------

Titled: Communicat1on Apparatus and Cond1t1on Not1f1cat1on Method for Not1fy1ng a Used Cond1t1on of Communicat1on Apparatus by Using a Llght-Em1tt1ng Device Attached to Communicat1on Apparatus 

SoundClear Technologies, LLC 
--------------------

, a corporation 

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

states that, for the patent application/patent identified above, it is (choose one of options 1, 2, 3 or 4 below): 

1. 0 The assignee of the entire right, title, and interest. 

2. D An assignee of less than the entire right, title, and interest (check applicable box): 

LJ The extent (by percentage) of its ownership interest is ______ %. Additional Statement(s) by the owners 
holding the balance of the interest must be submitted to account for 100% of the ownership interest. 

D 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. D 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 the balance of the interest must be submitted to account for the entire 
right, title, and interest. 

4. D The recipient, via a court proceeding or the like (e.g., bankruptcy, probate), of an undivided interest in the entirety (a 
complete transfer of ownership interest was made). The certified document(s) showing the transfer is attached. 

The 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 the patent application/patent identified above. The assignment was recorded in 
the United States Patent and Trademark Office at Reel ______ , Frame ______ , or for which a copy 
thereof is attached. 

B. 0 A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows: 

1. From: Masaya, Konishi; Tatsuya, Onoda To: JVC Kenwood Corporation 

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

Reel 029830 , Frame 0551 , or for which a copy thereof is attached. 

2_ From: JVC Kenwood Corporation To: SoundClear Technologies, LLC 

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

Reel 064988 , Frame 0289 , or for which a copy thereof is attached. 

[Page 1 of 2] 
This collection of information is required by 37 CFR 3.73(b). 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 .11 and 1.14. This collection is estimated to take 12 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.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, call 1-800-PTO-9199 and select option 2. 
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PTO/ AIA/96 (08-12) 
Approved for use through 01/31/2013. 0MB 0651-0031 

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. 

STATEMENT UNDER 37 CFR 3.73(c) 

3. 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. 

4. 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. 

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: ------------------- -------------------

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

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

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

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

[NOTE: A separate copy (i.e., a true copy of the original 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) is authorized to act on behalf of the assignee. 

/Kevin H Sprenger/ 01/17/2025 
Signature Date 

Kevin H. Sprenger 79,466 
Printed or Typed Name Title 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 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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1 _ 1:1,1 mm UNITED STATES 
• ~ :~ PATENT AND TRADEMARK OFFICE 

Page 1 of 2 

P.O. Box 1450 
Alexandria, VA 22313 - 1450 

www.uspto.gov 

ELECTRONIC ACKNOWLEDGEMENT RECEIPT 

APPLICATION# RECEIPT DATE/ TIME ATTORNEY DOCKET# 

13/770,236 01/17/2025 09:11 :01 AM Z ET KVO.P0221 

Title of Invention 

COMMUNICATION APPARATUS AND CONDITION NOTIFICATION METHOD FOR NOTIFYING A 
USED CONDITION OF COMMUNICATION APPARATUS BY USING A LIGHT-EMITTING DEVICE 
ATTACHED TO COMMUNICATION APPARATUS 

Application Information 

APPLICATION TYPE Utility - Nonprovisional Application 
under 35 USC 111 (a) 

PATENT# 9070374 

CONFIRMATION# 4369 

PATENT CENTER # 68791499 

CUSTOMER # 26360 

CORRESPONDENCE -
ADDRESS 

Documents 

DOCUMENT 

1.15.2025_POA_9070374_Si 
gned.pdf 

1.17.2025_3.73Statement_P 
TO-96_9070374.pdf 

Digest 

DOCUMENT 

1.15.2025_POA_9070374_Sign 
ed.pdf 

FILED BY Kevin Sprenger 

FILING DATE 02/19/2013 

FIRST NAMED Masaya KONISHI 
INVENTOR 

AUTHORIZED BY -

TOTAL DOCUMENTS: 2 

PAGES DESCRIPTION 
SIZE 
(KB) 

1 Power of Attorney 654 KB 

3 
Assignee showing of 

117 KB 
ownership per 37 CFR 3.73 

MESSAGE DIGEST(SHA-512) 

1D1DB5CDAEA8002C7E8860B43CEB30B986FB2505137664856 
192BE551AF5696ED20A6A4D75985E62F9851231029B155A948 
4D1F67B275F3A2286688B71D7D352 
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1.17.2025_3.73Statement_PTO 
-96_9070374.pdf 

Page 2 of 2 

22E3C20D4EF373F986A0F837148DE6F2E5C88E62CE6A551E8 
D76BCA10194AD09CA3CFA7A5A88F936E421016B9A63A6844 
B8EAE8256B69ADF4C1A8E60A9677626 

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 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 1810), a Notification of the International Application Number and of the 
International Filing Date (Form PCT/RO/105) 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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[ 

Doc Code: PA.. 
Document Description: Power of Attorney PTOiAIAi826 (07-1J) 

A00ft)Vt1d ti.)f ~j~:,f; ~rirotigh 09/3-0/2025, OMS. 065'1 ~0{}35 
U.S Patent find Tr,~;l~,m~rk O!fl,;,;: !J.S DEPARTMENT OF COMMERCE 

POWER OF ATTORNEY BY APPLICANT 

I hereby revoke a!I previous powers of attorney given ln the application identified ln either the attactied transmittal letter or 
the boxes below, 

Application Number Filing Date 

13/770,236 02/19/2013 
(Note: The boxes above may· be left blank if information is provided on form PTO/AIA/82A) 

[Z] I hereby appoint the Patent Praclitioner{s) associated wilh the following Customer Number as my/our atlomey(s) or agent(s), and 
to transact all business in the United Stales Patent and Trademark Office connected therewith for the application referenced in 
:: attached transmittal letter (form PTO/AIA/82A} or identified above: r1·82086·························································1 

□ I hereby appoint Prnctitioner(s) named in the attached list (form PTO/AIA!82C) as my/our altomey{s) or agenl{s), and to transact 
all business in the United States Patent and Trademark Office connected therewith for the patent application referenced m the 
attached transmittal letter (form PTO/AIAJ82A) or identified above. {Note: Complete form PTO/AIAi82C.) 

Please recognize or change the correspondence address for the application identified in the attached transmittal 
letter or the boxes above to: 

[Z] The address associated vvith !he above-mentioned Customer Number 

OR 

□ The address associated with Customer Number r· 
OR 

□ Firm or 
Individual Name 

Address 

City I State I I Zip I 
Country 

Telephone I Email I 
I am the Applicant (if the Applicant is a juristic entity, list the Applicant name in the box): 

lsouNDCLEAR TECHNOLOGIES LLC 
□ Inventor or Joint Inventor (title no! required below) 

□ Legal Representative of a Deceased or Legally Incapacitated Inventor (title not required belovv) 

0 Assignee or Person to Whom !he Inventor is Under an Obligation to Assign (provide signer's title if applicant is a juristic entity) 

□ Person Who Otherwise Shows Suffidenl Proprietary Interest (e.g .. a petition under 37 CFR 1 A6(b)(2) was granted in the 
application or is concurrent!v beino filed wifh this document) ii:irovide signer's title if applicant is a juristic entitv) 

SIGNATURE of Applicant for Patent 

The undersigned {whos~ title i~ supplied below) is authorized to act on behalf of the applicant (e.g., where the applicant is a juristic entity} . 

Signature 
... ❖ 

/ ,}-~- ?·~·•).,., I Date (Optional} I 
Name Y-i Lu 

Tille Authorized Signatory, SOUNDCLEAR TECHNOLOGIES LLC 
NOTE: Signature - This fom, must be signed by the applicant in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements 
and certif1cations. !f more than one applicant use multiple forms. 

0-rota!of 1 forms are submitted. 
A F'f!!derni ag-ency rngy nfJ!° <.:ondut.:t or sponsr.1f, and a person:~ not n::·qwred tr, :-espond l,o, no;- s~~a:! n pBrson bf: su~)jBCl" l"o n p€n3lly frn faih.i:re to (."fJmply w1th: an mio:n:a:tin-11 
cr;llecfa:m ~uhj-Hcl to th:H n:eqt:ir€m-ents of the Pap~r,'.-'o:k R"duct;on Ac!. of 1995 .. unl~&t.: H°)~ fn:form.:~tion Gi'J~lecHGn hH~ a t-:Lur.~ri~ty valid oi.1JB Ci: . .ntHJ! r-.h1rnl".:.~r The 0MB Control 
N1.n11ber for thjs :nfufmnti•:;n collect:o:r. is aos·t-0035. PwbHc burtfon fort.his form is es.t!mated to av~t{1g,;-:: 'S mim.U•*S p~r response: inciudfng the nmt: for revi~;.-.:ing lnstn.~cttons, 
~.ean-;titng i.;xistJn~~ datB sr;un .. x:i,s, •]>?therin:g and rrtaintainir.g thi=1 data t1t"~edt;ti. i~n~~.i !;.i.)tY1f.'!l;:1ting and tY~-'v'\l;:1\i~·lng the lnfcrrnation coll-:-~-r-t~i..1rt. Send ccrnrnents rt1-gan.iing this blKtit:11 

estirn;;.=i:te: ,x ~n)t other ~j~:;.pe,l';t i)f thls tnkxrn<iti-On cotk~cti(:,r~. b(;k:dtn$1 suggestion~ ftJt re-dt:ci~l~J thl·~ t•t;:rdei1 t<,1 the C.hl~~'f Adm:nist~t=tth,'B Off11;,er, l}n:ted St~H.e~ :P;.,=ttent ~~nd 
Tmdr,mmk Qff;t;e, P.O. Sox 1450, A!,,:«,rn::!rm. VA 22S13·145D o,· emsiil lntorm11tionColh,i:!ion@uspto.9ov 00 NOT SEND FEES OR COMPLETED FORMS TO TH!S 
ADDRESS. If filin,1 this t:lln1pletad fo,m by mail,. ~,;nd t<.>'. Commiss!orwr for Pa!tmts, P .0. Box 1450, l,!exandri.a, VA 22.l1 l-1450. 

If :vou n@ed assistance in completing the fonn, call 1-800-PT0-9199 and select option 2. 

I 

l 
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UNITED STA TES p A TENT AND TRADEMARK OFFICE 

APPLICATION NO. ISSUE DATE PATENT NO. 

13/770,236 06/30/2015 9070374 

26360 7590 06/10/2015 

Renner Kenner Greive Bobak Taylor & Weber Co., LPA 
106 South Main Street, Suite 400 
Akron, OH 44308-1412 

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. 

KYO.P0221 4369 

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 209 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): 

Masaya KONISHI, Yokohama-Shi, JAPAN; 
Tatsuya ONODA, Yokohama-Shi, JAPAN; 
JVC KENWOOD CORPORATION, Yokohama-Shi, JAPAN 

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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PART B- FEE(S) TRANSMITTAL 

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

or Fax 
Alexandria, Virginia 22313-1450 
(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 I, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for 
maintenance fee notifications. 

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for ••t change of address) 

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

26360 7590 02/26/2015 
Certificate of Mailing er Transmission 

Renner Kenner Greive Bobak Taylor & Weber Co., LPA 
106 South Main Street, Suite 400 

I hereby certify that this Fcc(s) Transmittal is being deposited with the United 
States Postal Service with sufficient postage for first class mail in an cnveloP.e 
addressed to the Mail Stop ISSUE FEE address above, or being facsim!lc 
transmitted to the USPTO (571) 273-2885, on the date indicated below. 

Akron, OH 44308•1412 
Patricia Oakes (D-cposilor's name) 

(Signa";lrc) 

(DalO) 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO, 

131770,236 02/19/2013 Masaya KONISHI KYO.P022I 4369 

TITLE OF INVENTION: COMMUNICATION APPARATUS AND CONDITION NOTIFICATION METHOD FOR NOTIFYING A USED CONDITION 
OF COMMUNICATION APPARATUS BY USING A LIGHT-EMITTING DEVICE AlT ACHED TO COMMUNICATION APPARATUS 

APPLN. TYPE ENTITY ST A TVS ISSUE FEE DUE 

nonprovisional UNDISCOUNTED $960 

EXAMINER ART UNIT 

YANG,QIAN 2674 

1. Change of correspondence address or indication of "Fee Address" (3 7 
CFR 1.363). 

D Change of correspondence address (or Change of Correspondence 
Address form PTO/SB/ 122) auached. 

D "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 

05/26/2015 

CLASS-SUBCLASS 

704-275000 

2. For printing on the patent front page, list 

(I) The names ofup to 3 registered patent attorneys 1 ReGD~r 1 Kenner 
or agents OR, alternatively, 
(2) The name of a single firm (having as a member a 2 Grei ve, Bobak• 
registered attorney or agent) and the names of up to 
2 registered patent attorneys or agents. If no name is 3 Taylor & Weber 
listed, no name will be printed. 

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. If an 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) 

JVC KENWOOD Corporation Yokohama-shi, Kanagawa-ken, JAPAN 

Please check the appropriate assignee category or categories (will not be printed on the patent) : D Individual [B"'Corporation or other private group entity D Government 

4a. The following fcc(s) arc submitted: 

&issue Fee 

D 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 3 7 CFR 1.29 

D Applicant asserting small entity status. See 37 CFR 1.27 

D Applicant changing to regular undiscounted foe status. 

NOl'E: This form must be si 

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

0 A check is enclosed. 

IB'Payment by credit card. Form PTO-2038 is attached. 
i}:(Thc director is hereby authorized to charge ttc1 cn&jf-f ( ), any deficiency, or credits any 

overpayment, to Deposit Account Number . 8-~- (enclose an extra copy of this form). 

NOTE· Absent a valid certification of Micro Entity Status (sec forms PTO/SB/I SA and 1 SB), issue 
fee payment in the micro entity amount will not be accepted at the risk of application abandonment. 

~ 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. 

~ Checking this box will be taken to be a notification of loss of entitlement to small or micro 
entity status, as applicable. 

Date May 21 , 2015 

Typed or printed name ------=Ed=w"-'a=rd-=--'G'""'.'---G=r=--=e=i'-'v---'e=--------- Registration No. __ 2_4~7_2_6 ________ _ 
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Electronic Patent Application Fee Transmittal 

Application Number: 13770236 

Filing Date: 19-Feb-2013 

COMMUNICATION APPARATUS AND CONDITION NOTIFICATION METHOD 

Title of Invention: 
FOR NOTIFYING A USED CONDITION OF COMMUNICATION APPARATUS BY 
USING A LIGHT-EMITTING DEVICE ATTACHED TO COMMUNICATION 

APPARATUS 

First Named Inventor/Applicant Name: Masaya KONISHI 

Filer: Edward G. Greive/Patricia Oakes 

Attorney Docket Number: KYO.P0221 

Filed as Large Entity 

Filing Fees for Utility under 35 USC 111 (a) 

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 1 960 960 
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Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Extension-of-Time: 

Miscellaneous: 

Total in USD ($) 960 
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Electronic Acknowledgement Receipt 

EFSID: 22412960 

Application Number: 13770236 

International Application Number: 

Confirmation Number: 4369 

COMMUNICATION APPARATUS AND CONDITION NOTIFICATION METHOD 

Title of Invention: 
FOR NOTIFYING A USED CONDITION OF COMMUNICATION APPARATUS BY 
USING A LIGHT-EMITTING DEVICE ATTACHED TO COMMUNICATION 
APPARATUS 

First Named Inventor/Applicant Name: Masaya KONISHI 

Customer Number: 26360 

Filer: Edward G. Greive/Patricia Oakes 

Filer Authorized By: Edward G. Greive 

Attorney Docket Number: KYO.P0221 

Receipt Date: 21-MAY-2015 

Filing Date: 19-FEB-2013 

Time Stamp: 13:11:27 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type Credit Card 

Payment was successfully received in RAM $960 

RAM confirmation Number 15237 

Deposit Account 180987 

Authorized User GREIVE, EDWARD G. 

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. Section 1.16 (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.) 

65582 

1 Issue Fee Payment (PTO-85B) 
PTOL85FeeTransmittal0521201 

1 
5KYOp0221.pdf 

no 
9d4ea5 25 3fabbd4 7 5 3 b 781 d bd 9a 05 3 58ed 

0eb22d 

Warnings: 

Information: 

30792 

2 Fee Worksheet (5B06) fee-info.pdf no 2 
263ddb88a 1d13f15387abfacfb690fbc13ab 

0058 

Warnings: 

Information: 

Total Files Size (in bytes) 96374 

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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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 

26360 7590 02/26/2015 

Renner Kenner Greive Bobak Taylor & Weber Co., LPA 
106 South Main Street, Suite 400 
Akron, OH 44308-1412 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR 

13/770,236 02/19/2013 Masaya KONISHI 

EXAMINER 

YANG,QIAN 

ART UNIT PAPER NUMBER 

2674 

DATE MAILED: 02/26/2015 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

KYO.P0221 4369 

TITLE OF INVENTION: COMMUNICATION APPARATUS AND CONDITION NOTIFICATION METHOD FOR NOTIFYING A USED CONDITION 
OF COMMUNICATION APPARATUS BY USING A LIGHT-EMITTING DEVICE ATTACHED TO COMMUNICATION APPARATUS 

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

nonprovisional UNDISCOUNTED $960 $0 $0 $960 05/26/2015 

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. 

IL 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 

or Fax 
Alexandria, Virginia 22313-1450 
(571)-273-2885 

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks I 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 I, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for 
maintenance fee notifications. 

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block I for any change of address) 

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

26360 7590 02/26/2015 
Certificate of Mailing or Transmission 

Renner Kenner Greive Bobak Taylor & Weber Co., LPA 
106 South Main Street, Suite 400 

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. 

Akron, OH 44308-1412 
(Depositor's name) 

(Signature) 

(Date) 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

13/770,236 02/19/2013 Masaya KONISHI KYO.P0221 4369 

TITLE OF INVENTION: COMMUNICATION APPARATUS AND CONDITION NOTIFICATION METHOD FOR NOTIFYING A USED CONDITION 
OF COMMUNICATION APPARATUS BY USING A LIGHT-EMITTING DEVICE ATTACHED TO COMMUNICATION APPARATUS 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE 

nonprovisional UNDISCOUNTED $960 

EXAMINER ART UNIT 

YANG.QIAN 2674 

I. 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 PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

$0 $0 

CLASS-SUBCLASS 

704-275000 

2. For printing on the patent front page, list 

(I) 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. 

$960 05/26/2015 

2 ______________ _ 

3 ______________ _ 

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

PLEASE NOTE: Unless an assignee 1s 1dent1fied below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for 
recordatJon as set forth m 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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APPLICATION NO. FILING DATE FIRST NAMED INVENTOR 

13/770,236 02/19/2013 Masaya KONISHI 

26360 7590 02/26/2015 

Renner Kenner Greive Bobak Taylor & Weber Co., LPA 
106 South Main Street, Suite 400 
Akron, OH 44308-1412 

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. 

KYO.P0221 4369 

EXAMINER 

YANG.QIAN 

ART UNIT PAPER NUMBER 

2674 

DATE MAILED: 02/26/2015 

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 CPR 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)-786-0101 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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Application No. 
13/770,236 

Applicant(s) 
KONISHI ET AL. 

Notice of Allowability Examiner 
QIAN YANG 

Art Unit 
2674 

AIA (First Inventor to 
File) 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. [8J This communication is responsive to amendment filed on 2/19/15 and Examiner's amendment. 

DA declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on ___ . 

2. D 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. [8J The allowed claim(s) is/are 124 6-12 and 15-19 (renumbered as 1-15 respectively/. 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://wv11wuspto.aov/patents/init eventsipphiindex.isp or send an inquiry to 
PPHfeedback@uspto.gov . 

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

Certified copies: 

a) D All b) D 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 a reply 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. D 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. □ 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 (PTO-892) 

2. D Information Disclosure Statements (PTO/SB/08), 
Paper No./Mail Date __ 

3. D Examiner's Comment Regarding Requirement for Deposit 
of Biological Material 

4. D Interview Summary (PTO-413), 
Paper No./Mail Date __ . 

/QIAN YANG/ 
Primary Examiner, Art Unit 2674 

U.S. Patent and Trademark Office 

5. [8J Examiner's Amendment/Comment 

6. [8J Examiner's Statement of Reasons for Allowance 

7. D Other __ . 

PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20150220 
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Application/Control Number: 13/770,236 

Art Unit: 2674 

DETAILED ACTION 

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

provisions. 

EXAMINER'S AMENDMENT 

Page 2 

An examiner's amendment to the record appears below. Should the changes 

and/or additions be unacceptable to applicant, an amendment may be filed as provided 

by 37 CFR 1.312. To ensure consideration of such an amendment, it MUST be 

submitted no later than the payment of the issue fee. 

Title: 

COMMUNICATION APPARATUS AND CONDITION NOTIFICATION METHOD FOR 

NOTIFYING A USED CONDITION OF COMMUNICATION APPARATUS BY USING A 

LIGHT-EMITTING DEVICE ATTACHED TO COMMUNICATION APPARATUS 

The following is an examiner's statement of reasons for allowance: 

the present invention is directed to a communication apparatus and condition 

notification method for notifying a used condition of communication apparatus by using 

a light-emitting device attached to communication apparatus wherein determining 

whether or not the speech signal to be transmitted is a speech segment if the 

communication mode is the transmission mode, wherein, in the sound pick-up state 

determination step, the sound pick-up state of the sound carried by the speech signal to 
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be transmitted if the communication mode is the transmission mode is determined 

based on a determination result of the speech-segment determination step and an 

evaluation result of the speech-quality evaluation step; and/or 

to determine whether or not the first speech signal to be transmitted by the transmitter 

unit is a speech segment, wherein, the sound pick-up state determination unit 

determines the sound pick-up state of the sound to be transmitted as the first speech 

signal based on a determination result at the speech-segment determination unit and an 

evaluation result at the speech-quality evaluation unit. 

The closest reference Abraham discloses a communication apparatus and 

condition notification method. However, it failed to teach the apparatus and method 

wherein determining whether or not the speech signal to be transmitted is a speech 

segment if the communication mode is the transmission mode, wherein, in the sound 

pick-up state determination step, the sound pick-up state of the sound carried by the 

speech signal to be transmitted if the communication mode is the transmission mode is 

determined based on a determination result of the speech-segment determination step 

and an evaluation result of the speech-quality evaluation step; and/or 

to determine whether or not the first speech signal to be transmitted by the transmitter 

unit is a speech segment, wherein, the sound pick-up state determination unit 

determines the sound pick-up state of the sound to be transmitted as the first speech 

signal based on a determination result at the speech-segment determination unit and an 

evaluation result at the speech-quality evaluation unit. 
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The prior arts of record fail to teach, or obvious to teach, the apparatus and 

method wherein determining whether or not the speech signal to be transmitted is a 

speech segment if the communication mode is the transmission mode, wherein, in the 

sound pick-up state determination step, the sound pick-up state of the sound carried by 

the speech signal to be transmitted if the communication mode is the transmission 

mode is determined based on a determination result of the speech-segment 

determination step and an evaluation result of the speech-quality evaluation step; 

and/or 

to determine whether or not the first speech signal to be transmitted by the transmitter 

unit is a speech segment, wherein, the sound pick-up state determination unit 

determines the sound pick-up state of the sound to be transmitted as the first speech 

signal based on a determination result at the speech-segment determination unit and an 

evaluation result at the speech-quality evaluation unit, in combination with all other 

limitations of the claims. 

Any comments considered necessary by applicant must be submitted no later 

than the payment of the issue fee and, to avoid processing delays, should preferably 

accompany the issue fee. Such submissions should be clearly labeled "Comments on 

Statement of Reasons for Allowance." 

Conclusion 
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Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to QIAN YANG whose telephone number is (571 )270-

7239. The examiner can normally be reached on Monday-Friday 8:00-16:00. 

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

supervisor, Benny Tieu can be reached on 5712727490. 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. 

/QIAN YANG/ 
Primary Examiner, Art Unit 2674 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In the application of ) 
) 

MASAYA KONISHI et al. ) 
) 

Serial No. 13/770,236 ) 
) 

Filed: February 19, 2013 ) 
) 

For: AUDIO INPUT APPARATUS, ) 
COMMUNICATION APPARATUS ) 
AND CONDITION NOTIFICATION ) 
METHOD ) 

Group Art Unit 2674 
Confirmation No. 4369 
Qian Yang, Examiner 
Docket No. KYO.P0221 

Certificate of Electronic Filing 
I hereby certify that the following correspondence was 
transmitted to the U.S. Patent & Trademark Office via EFS 
Web on February 9, 2015. 

/Edward G. Greive/ 
Edward G. Greive, Reg. No. 24,726 

RESPONSE AND AMENDMENT 

COMMISSIONER FOR PATENTS 
Alexandria, VA 22313-1450 

Sir: 

In response to the Office Action mailed November 14, 2015 the 

Applicants, through their attorney, respond as follows: 

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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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 condition notification method for notifying a used 

condition of a simplex communication apparatus by using a light-emitting device 

attached to the simplex communication apparatus, the method comprising: 

a communication-mode determination step of determining whether a 

communication mode of the simplex communication apparatus is a transmission 

mode or a standby mode; 

a sound pick-up state determination step of determining a sound pick-up 

state of a sound carried by a speech signal to be transmitted if the communication 

mode is the transmission mode; [[and]] 

a control step of controlling the light-emitting device so that the light­

emitting device is turned off, turned on or repeatedly turned on and off based on 

determination results of the communication-mode determination step and the sound 

pick-up state determination step~ 

a speech-quality evaluation step of evaluating speech quality of the speech 

signal to be transmitted. wherein. in the sound pick-up state determination step. the 

sound pick-up state of the sound carried by the speech signal to be transmitted is 

determined if the communication mode is the transmission mode based on the 

speech quality of the speech signal evaluated by the speech-quality evaluation step; 

and 

a speech-segment determination step of determining whether or not the 

speech signal to be transmitted is a speech segment if the communication mode is 

the transmission mode, wherein, in the sound pick-up state determination step, the 

sound pick-up state of the sound carried by the speech signal to be transmitted. if 

the communication mode is the transmission mode. is determined based on a 
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determination result of the speech-segment determination step and an evaluation 

result of the speech-quality evaluation step. 

2. (Original) The condition notification method according to claim 1, wherein, in 

the control step, the light-emitting device is turned on if the communication mode is 

the transmission mode whereas the light-emitting device is repeatedly turned on 

and off based on the sound pick-up state determined in the sound pick-up state 

determination step if the communication mode is the transmission mode. 

3. (Canceled) 

4. (Currently Amended) The condition notification method according to claim [[3]] 

1, wherein, in the speech-quality evaluation step, the speech quality of the speech 

signal to be transmitted is evaluated based on a volume level of a sound to be 

picked up. 

5. (Canceled) 

6. (Currently Amended) The condition notification method according to claim [[3]] 

1 further comprising a noise cancellation step of performing noise cancellation to a 

first speech signal input from a first sound pick-up unit by using a second speech 

signal input from a second sound pick-up unit, the first and second sound pick-up 

units being provided for the simplex communication apparatus, wherein, speech 

quality of a speech signal after the noise cancellation is evaluated in the speech­

quality evaluation step. 

7. (Currently Amended) The condition notification method according to claim J 

further comprising a 1. wherein in the speech-segment determination step of 

determining it is determined whether or not the speech signal to be transmitted is a 

speech segment if the communication mode is the transmission mode, wherein, in 
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the speech-quality evaluation step, the speech quality of the speech signal to be 

transmitted is evaluated while the speech signal to be transmitted is being 

determined as the speech segment. 

8. (Currently Amended) The condition notification method according to claim [[3]] 

1 further comprising a microphone-direction determination step of determining a 

direction of a main microphone based on a phase difference of sounds picked up by 

a first sound pick-up unit and a second sound pick-up unit both provided for the 

simplex communication apparatus, the first sound pick-up unit including the main 

microphone, wherein, in the speech-quality evaluation step, the speech quality of 

the speech signal to be transmitted is evaluated based on the direction of the main 

microphone thus determined in the microphone-direction determination step. 

9. (Original) The condition notification method according to claim 6, wherein, in 

the control step, the light-emitting device is turned off if the communication mode is 

the standby mode, the light-emitting device is turned on if the communication mode 

is the transmission mode and if the speech signal to be transmitted is not the 

speech segment, the light-emitting device is turned on if the communication mode is 

the transmission mode and if the speech signal to be transmitted is the speech 

segment, and if the speech quality of the speech signal to be transmitted is 

evaluated as bad, and the light-emitting device is repeatedly turned on and off if the 

communication mode is the transmission mode and if the speech signal to be 

transmitted is the speech segment, and if the speech quality of the speech signal to 

be transmitted is evaluated as good. 

10. (Currently Amended) The condition notification method according to claim [[5]] 

1, wherein the speech-segment determination step includes: 

a frequency conversion step of converting a signal input from a sound pick­

up unit provided for the simplex communication apparatus into a signal component 

in unit of a specific length in a frequency domain; and 
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a sound determination step of determining whether the signal input from the 

sound pick-up unit carries a voice component or a noise component based on a 

spectrum component of the signal component thus converted into the frequency 

domain. 

11. (Currently Amended) A communication apparatus comprising: 

a first pick-up unit configured to pick up a voice sound; 

a transmitter unit configured to transmit the voice sound picked up by the first 

pick-up unit to outside as a first speech signal; 

a communication-mode switching unit configured to switch a communication 

mode between a standby mode in which the transmitter unit does not transmit the 

speech signal and a transmission mode in which the transmitter unit transmits the 

speech signal; 

a sound pick-up state determination unit configured to determine a pick-up 

state of the voice sound picked up by the first pick-up unit; 

a light emission device configured to emit light; aoo 
a control unit configured to control the light-emitting device so that the light­

emitting device is turned off, turned on or repeatedly turned on and off based on the 

communication mode switched by the communication-mode switching unit, and the 

pick-up state of the voice sound picked up by the first pick-up unit and determined 

by the sound pick-up state determination unit~ 

a speech-quality evaluation unit configured to evaluate speech quality of the 

first speech signal to be transmitted by the transmitter unit, wherein the sound pick­

up state determination unit determines the sound pick-up state of the voice sound 

picked up by the first sound pick-up unit based on the speech quality of the speech 

signal evaluated by the speech-quality evaluation unit; and 

a speech-segment determination unit configured to determine whether or not 

the first speech signal to be transmitted by the transmitter unit is a speech segment, 

wherein, the sound pick-up state determination unit determines the sound pick-up 

state of the sound to be transmitted as the first speech signal based on a 
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determination result at the speech-segment determination unit and an evaluation 

result at the speech-quality evaluation unit. 

12. (Original) The communication apparatus according to claim 11, wherein the 

light-emitting device is turned on if the communication mode is switched into the 

transmission mode whereas the light-emitting device is repeatedly turned on and off 

based on the pick-up state determined by the sound pick-up state determination unit 

if the communication mode is switched into the transmission mode. 

13. (Canceled) 

14. (Canceled) 

15. (Currently Amended) The communication apparatus according to claim [[13]] 

11 further comprising: 

a second sound pick-up unit configured to pick up a voice sound; 

a noise cancellation unit configured to perform noise cancellation to the first 

speech signal input from the first sound pick-up unit by using a second speech 

signal input from the second sound pick-up unit, 

wherein the transmitter unit transmits a speech signal after the noise 

cancellation by the noise cancellation unit and the speech-quality evaluation unit 

evaluates speech quality of the speech signal after the noise cancellation. 

16. (Original) The communication apparatus according to claim 15 further 

comprising a microphone-direction determination unit configured to determine a 

direction of a main microphone based on a phase difference of the voice sounds 

picked up the first and second sound pick-up units, respectively, the first sound 

pick-up unit including the main microphone, wherein, the speech-quality evaluation 

unit evaluates the speech quality of the speech signal to be transmitted by the 
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transmitter unit based on the direction of the main microphone thus determined by 

the microphone-direction determination unit. 

17. (Currently Amended) The communication apparatus according to claim [[14]] 

11, wherein the control unit controls the light-emitting device so that the light­

emitting device is turned off if the communication mode is the standby mode, the 

light-emitting device is turned on if the communication mode is the transmission 

mode and if the speech signal to be transmitted is not the speech segment, the 

light-emitting device is turned on if the communication mode is the transmission 

mode, if the speech signal to be transmitted is the speech segment, and if the 

speech quality of the speech signal to be transmitted is evaluated as bad, and the 

light-emitting device is repeatedly turned on and off if the communication mode is 

the transmission mode, if the speech signal to be transmitted is the speech 

segment, and if the speech quality of the speech signal to be transmitted is 

evaluated as good. 

18. (Original) The communication apparatus according to claim 15, wherein the 

first and second sound pick-up units are a main microphone and a sub-microphone, 

respectively, and the main microphone and the sub-microphone are arranged at a 

front face and a rear face of the communication apparatus, respectively. 

19. (Currently Amended) The communication apparatus according to claim [[14]] 

11, wherein the speech-segment determination unit converts the first signal input 

from the first sound pick-up unit into a signal component in unit of a specific length 

in a frequency domain and determines whether the first signal carries a voice 

component or a noise component based on a spectrum component of the signal 

component thus converted into the frequency domain. 

20. (Canceled) 
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REMARKS 

The Examiner has indicated that claims 5, 8-10, 14, 16, 17 and 19 would 

be allowable if rewritten into independent form. Accordingly, claim 1 has been 

amended to incorporate the limitations of allowable claim 5 and intervening claim 3, 

and claim 11 has been amended to incorporate the limitations of allowable claim 14 

and intervening claim 13. Thus, claims 1 and 11, and all claims depending 

therefrom, are now in proper form for allowance. 

In view of the foregoing, it is the Applicants' position that claims 1, 2, 4, 6-

12 and 15-19 are in condition for allowance. Reconsideration by the Examiner and 

the issuance of a formal Notice of Allowance is most earnestly solicited. 

If any further issues remain after this amendment, a telephone call to the 

undersigned would be appreciated. 

February 9, 2015 

Respectfully submitted, 

/Edward G. Greive/ 
Edward G. Greive, Reg. No. 24,726 
Renner, Kenner, Greive, Bobak, Taylor & Weber 
First National Tower, Suite 400 
106 S. Main St. 
Akron, Ohio 44308-1412 
Telephone: (330) 376-1242 

Attorney for the Applicants 
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DETAILED ACTION 

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

provisions. 

Priority 

Page 2 

1. Receipt is acknowledged of papers submitted under 35 U.S.C. 119(a)-(d), which 

papers have been placed of record in the file. 

Claim Rejections - 35 USC § 103 

2. 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: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 102 of this title, if the differences between the subject matter sought to 
be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to which 
said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

3. Claims 1, 2, 11 and 12 are rejected under pre-AIA 35 U.S.C. 103(a) as being 

unpatentable over Abraham (US Patent Application Publication 2008/0032624) in view 

of Ouchi (Japan Patent Application Publication 2000-106588). 

Regarding claim 1, Abraham discloses a condition notification method for notifying a 

used condition of a simplex communication apparatus (Fig. 3), the method comprising: 

a communication-mode determination step of determining whether a 

communication mode of the simplex communication apparatus is a transmission mode 
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or a standby mode (Table 1, [0098 - 0100], it is apparent there is a determination 

for the mode between standby mode and active mode (transmission mode)); 

a sound pick-up state determination step of determining a sound pick-up state of 

a sound carried by a speech signal to be transmitted if the communication mode is the 

transmission mode (Table 1, it is apparent there is a pick-up state to pick-up a 

voice sound in a frequency exhibited in Table 1 for different mode). 

However, Abraham fails to explicitly disclose the method further comprising a 

control step of controlling the light-emitting device so that the light-emitting device is 

turned off, turned on or repeatedly turned on and off based on determination results of 

the communication-mode determination step and the sound pick-up state determination 

step. 

However, in a similar field of endeavor Ouchi discloses a communication 

apparatus (Fig. 1 ). In addition, Ouchi discloses the apparatus comprising a light 

emission device configured to emit light ([0023], LED); and a control unit configured to 

control the light-emitting device so that the light-emitting device is turned off, turned on 

or repeatedly turned on and off based on the communication ([0019, 0032 and 00331). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 

time the invention was made to modify the invention of Abraham, and further comprising 

a control step of controlling the light-emitting device so that the light-emitting device is 

turned off, turned on or repeatedly turned on and off based on determination results of 

the communication-mode determination step and the sound pick-up state determination 
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step, as taught by Ouchi. The motivation for doing this is that the sound effect can be 

exhibited. 

Regarding claim 11, Abraham discloses a communication apparatus (Fig. 3) 

comprising: 

a first pick-up unit configured to pick up a voice sound (Fig. 3, #42); 

a transmitter unit configured to transmit the voice sound picked up by the first 

pick-up unit to outside as a first speech signal (Fig. 3, #32); 

a communication-mode switching unit configured to switch a communication 

mode between a standby mode in which the transmitter unit does not transmit the 

speech signal and a transmission mode in which the transmitter unit transmits the 

speech signal (Table 1, [0098 - 0100], it is apparent there is a switch unit to switch 

the mode between standby mode and active mode (transmission mode)); 

a sound pick-up state determination unit configured to determine a pick-up state 

of the voice sound picked up by the first pick-up unit (Table 1, it is apparent there is a 

pick-up state to pick-up a voice sound in a frequency exhibited in Table 1 for 

different mode). 

However, Abraham fails to explicitly disclose the apparatus further comprising a 

light emission device configured to emit light; and a control unit configured to control the 

light-emitting device so that the light-emitting device is turned off, turned on or 

repeatedly turned on and off based on the communication mode switched by the 
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communication-mode switching unit, and the pick-up state of the voice sound picked up 

by the first pick-up unit and determined by the sound pick-up state determination unit. 

However, in a similar field of endeavor Ouchi discloses a communication 

apparatus (Fig. 1 ). In addition, Ouchi discloses the apparatus comprising a light 

emission device configured to emit light ([0023], LED); and a control unit configured to 

control the light-emitting device so that the light-emitting device is turned off, turned on 

or repeatedly turned on and off based on the communication ([0019, 0032 and 00331). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 

time the invention was made to modify the invention of Abraham, and further comprising 

a light emission device configured to emit light, and to control the light-emitting device 

so that the light-emitting device is turned off, turned on or repeatedly turned on and off 

based on the communication mode switched by the communication-mode switching 

unit, and the pick-up state of the voice sound picked up by the first pick-up unit and 

determined by the sound pick-up state determination unit, as taught by Ouchi. The 

motivation for doing this is that the sound effect can be exhibited. 

Regarding claim 12 (depend on claim 11 ), Abraham discloses the apparatus wherein 

the voice signal is transmitted if the communication mode is switched into the 

transmission based on the pick-up state determined by the sound pick-up state 

determination unit if the communication mode is switched into the transmission mode 

(Table 1, [0100]). 
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emitting device is turned on, whereas the light-emitting device is repeatedly turned on 

and off based on the pick-up state. 

However, in a similar field of endeavor Ouchi discloses a communication 

apparatus (Fig. 1 ). In addition, Ouchi discloses the apparatus comprising a light 

emission device configured to emit light ([0023], LED); and a control unit configured to 

control the light-emitting device so that the light-emitting device is turned off, turned on 

or repeatedly turned on and off based on voice signal and communication ([0019, 0032 

and 00331). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 

time the invention was made to modify the invention of Abraham, and further comprising 

a light emission device configured to emit light, and the light-emitting device is turned 

on, whereas the light-emitting device is repeatedly turned on and off based on the pick­

up state, as taught by Ouchi. The motivation for doing this is that the sound effect can 

be exhibited. 

Regarding claim 2, it is obvious variations of claim 12, thus it is interpreted and rejected 

for the reasons set forth above in the rejection of claim 12. 

4. Claims 3, 4, 7 and 13 are rejected under pre-AIA 35 U.S.C. 103(a) as being 

unpatentable over Abraham in view of Ouchi, and in further view of Beaucoup et al. 

(US Patent Application Publication 2013/0039503), hereinafter referred as Beaucoup. 
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Regarding claim 13 (depend on claim 11 ), Abraham in view of Ouchi fails to explicitly 

disclose the apparatus further comprising a speech-quality evaluation unit configured to 

evaluate speech quality of the first speech signal to be transmitted by the transmitter 

unit, wherein the sound pick-up state determination unit determines the sound pick-up 

state of the voice sound picked up by the first sound pick-up unit based on the speech 

quality of the speech signal evaluated by the speech-quality evaluation unit. 

However, in a similar field of endeavor Beaucoup discloses a speech quality 

enhancement apparatus (Fig. 1 ). In addition, Beaucoup discloses the apparatus 

comprising a speech-quality evaluation unit configured to evaluate speech quality of the 

original speech signal to be transmitted (Fig. 1, after echo (noise) cancellation 

module 111, noise evaluation 107 (speech-quality evaluation) is processed). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 

time the invention was made to modify the invention of Abraham in view of Ouchi, and 

further comprising a speech-quality evaluation unit configured to evaluate speech 

quality of the first speech signal to be transmitted by the transmitter unit, wherein the 

sound pick-up state determination unit determines the sound pick-up state of the voice 

sound picked up by the first sound pick-up unit based on the speech quality of the 

speech signal evaluated by the speech-quality evaluation unit, as taught by Beaucoup. 

The motivation for doing this is that the speech quality can be further enhanced. 
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Regarding claim 3, it is obvious variations of claim 13, thus it is interpreted and rejected 

for the reasons set forth above in the rejection of claim 13. 

Regarding claim 4 (depend on claim 3), Beaucoup discloses the method wherein, in the 

speech-quality evaluation step, the speech quality of the speech signal to be transmitted 

is evaluated based on a volume level of a sound to be picked up ([0022], the 

evaluation is based on the level of annoyance). 

Regarding claim 7 (depend on claim 3), Abraham in view of Ouchi fails to explicitly 

disclose the method further comprising a speech-segment determination step of 

determining whether or not the speech signal to be transmitted is a speech segment if 

the communication mode is the transmission mode, wherein, in the speech-quality 

evaluation step, the speech quality of the speech signal to be transmitted is evaluated 

while the speech signal to be transmitted is being determined as the speech segment. 

However, in a similar field of endeavor Beaucoup discloses a speech quality 

enhancement apparatus (Fig. 1 ). In addition, Beaucoup discloses the apparatus 

comprising a speech-segment determination step of determining whether or not the 

speech signal to be transmitted is a speech segment, wherein, in the speech-quality 

evaluation step, the speech quality of the speech signal to be transmitted is evaluated 

while the speech signal to be transmitted is being determined as the speech segment 

([0022], the evaluation determines the level of annoyance to attenuate the noise, 

thus speech segment is determined). 
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Therefore, it would have been obvious to one of ordinary skill in the art at the 

time the invention was made to modify the invention of Abraham in view of Ouchi, and 

further comprising a speech-segment determination step of determining whether or not 

the speech signal to be transmitted is a speech segment if the communication mode is 

the transmission mode, wherein, in the speech-quality evaluation step, the speech 

quality of the speech signal to be transmitted is evaluated while the speech signal to be 

transmitted is being determined as the speech segment, as taught by Beaucoup. The 

motivation for doing this is that the speech quality can be further enhanced. 

5. Claims 6, 15, 18 are rejected under pre-AIA 35 U.S.C. 103(a) as being 

unpatentable over Abraham in view of Ouchi, in further view of Beaucoup and 

Holzrichter (US Patent Application Publication 2012/0053931 ). 

Regarding claim 15 (depend on claim 13), Beaucoup discloses the apparatus further 

comprising : 

a second sound pick-up unit configured to pick up a voice sound (Fig. 1, second 

microphone of 117); 

a noise cancellation unit configured to perform noise cancellation to the first speech 

signal input from the first sound pick-up unit (Fig. 1,107, [00191), 

wherein the transmitter unit transmits a speech signal after the noise cancellation by the 

noise cancellation unit and the speech-quality evaluation unit evaluates speech quality 

of the speech signal after the noise cancellation (Fig. 1, 108). 
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However, Abraham in view of Ouchi and in further view of Beaucoup fails to 

explicitly disclose the noise cancellation to the first speech signal input from the first 

sound pick-up unit by using a second speech signal input from the second sound pick­

up unit. 

However, in a similar field of endeavor Holzrichter discloses a noise cancellation 

apparatus (Fig. 1 ). In addition, Holzrichter discloses the apparatus that the noise 

cancellation to the first speech signal input from the first sound pick-up unit by using a 

second speech signal input from the second sound pick-up unit ([00391). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 

time the invention was made to modify the invention of Holzrichter, and using a second 

speech signal input from the second sound pick-up unit to cancel the noise of first 

speech signal, as taught by Holzrichter. The motivation for doing this is that the noise 

cancellation can be easily implemented. 

Regarding claim 6, it is obvious variations of claim 15, thus it is interpreted and rejected 

for the reasons set forth above in the rejection of claim 15. 

Regarding claim 18 (depend on claim 15), Beaucoup discloses the apparatus wherein 

the first and second sound pick-up units are a main microphone and a sub-microphone, 

respectively, and the main microphone and the sub-microphone are arranged at a front 

face and a rear face of the communication apparatus, respectively (Fig. 1, microphone 

117 can be arranged to different locations including a front face and a rear face of 
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6. Claim 20 is rejected under pre-AIA 35 U.S.C. 103(a) as being unpatentable over 

Holzrichter in view of Beaucoup. 

Regarding claim 20, Holzrichter discloses an audio input apparatus (Fig. 1) comprising: 

a first sound pick-up unit (Fig. 1, #5); 

a second sound pick-up unit (Fig. 1, #14); 

a noise-cancellation processing unit configured to perform noise cancellation to a 

first speech signal input from the first sound pick-up unit by using a second speech 

signal input from the second sound pick-up unit ([00391). 

However, Holzrichter fails to explicitly disclose the apparatus further comprising a 

speech-quality evaluation unit configured to evaluate speech quality of a speech signal 

after the noise cancellation at the noise-cancellation processing unit; and an evaluation­

result notification unit configured to notify an evaluation result at the speech-quality 

evaluation unit. 

However, in a similar field of endeavor Beaucoup discloses a speech quality 

enhancement apparatus (Fig. 1 ). In addition, Beaucoup discloses the apparatus 

comprising a speech-quality evaluation unit configured to evaluate speech quality of a 

speech signal after the noise cancellation at the noise-cancellation processing unit (Fig. 

1, after echo (noise) cancellation module 111, noise evaluation 107 (speech­

quality evaluation) is processed); and 
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an evaluation-result notification unit configured to notify an evaluation result at 

the speech-quality evaluation unit (Fig. 1, the evaluation result is notified to 

Beamformer Application module 108, [00201). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 

time the invention was made to modify the invention of Holzrichter, and further 

comprising a speech-quality evaluation unit configured to evaluate speech quality of a 

speech signal after the noise cancellation at the noise-cancellation processing unit; and 

an evaluation-result notification unit configured to notify an evaluation result at the 

speech-quality evaluation unit, as taught by Beaucoup. The motivation for doing this is 

that the speech quality can be further enhanced. 

Allowable Subject Matter 

7. Claims 5, 8 - 10, 14, 16, 17 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 

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

examiner should be directed to QIAN YANG whose telephone number is (571 )270-

7239. The examiner can normally be reached on Monday-Friday 8:00-16:00. 

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

supervisor, Benny Tieu can be reached on 5712727490. The fax phone number for the 
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BF/(§~ 2, ~g?{±,lrx: L k~ a ,!Jx:'.:ltO)~;f§)»t:5:J't= J: 6 / 4 7-:'q- f >tJv/tH§~ 2 ~11□1'!9 
6 2: 2 t-=: J:-:J c ;;{ 4 >?,{ !7 l O 1 t-=:)i1EA 9-b~BIJX'.:lt~tf1Jff9 60 / 4 7-:'q-f >tJv911 
fig~ 1 o 3 ti, ~g?{/ 4 :::(q-f >t1v1!tOJBF/fi~~BFJ1□ff'¥1JJEi~ 1 o 4 t-=:/:t1J9 60 

(0024) 
BF£ ff '¥1J JEi~ 1 O 4 ii, / 4 7-:' q- f > t Jv911fl g~ 1 O 3 !J, /~ A1J L, t-:: / 4 ;( q- f > t 

}vf?zO)BF i§~O) a F r?aff ~'¥1JJE L,, '¥1JJEt:a*~'¥IJJf)f.5*]ffir,(Ji~ 1 O 5 t= /:t 1]9 6 c a F 
£ff '¥1JJEi~ 1 o 4 ti, / 4 7-:'q- f >t Jv911flgp 1 o 3 !Jiff-:) t~ / 4 7-:'q- f >t Jv!Ji~:!J*ITT 
t:fj1Jt. \c v" 6 iJ'2° -5 iJ'(:£-5t. \cBF r?aff OJ ft l,® L ~'¥1JJE9 60 

(0025) 
2: 2: c, BFrf□ff'¥1JJEi~ 1 o 4 ti, / 4 7-:'q-f >tJv911fti~ 1 o 3 !Jiff-:)/ 4 7-:'q-f > 

t Jv'.9l!Jlt: J: -:J c1fr; 1 BFi§-fy(-=:xi L c ± t: 6 fax~mt-=:£-5Pc / 4 ;(q- f >t JviJ"x:!J:~ 
ITT t= f!fi1Ji. \ c 1r \ .;s tJ, ~ '¥1JJE9 .;s 2: 2 tJic ~ .;s 0 

(0026) 
J:!wITTt:, BFJ1aff'¥1JJEi~ 1 o 4 (i, ;;{4 >?4 !7 lo 1 i.J,GOJ1fr; 1 BF{§~!J\ J::.gc 

/ 4 7-:' q- f > t Jv911fl t= J: -:Jc 2" tt < G i. \iffix=!iZ t,, c 1r, .;s tJ, ~ l'! tt t,,, fax=!iZm!Ji~JE OJ ~il 
],:JJ::.ccif),htf/ 4 7-:'q-f >tJv/Ji~:fJ*ITTt=i1JPcP6 2'¥1JJE96 2: 2/Jic~-bo 

(0027) 
9tJ:.b t:>, BF r?aff'¥!JJEi~ 1 o 4 ii, / 4 7-:'q- f >t Jv911fl~U OJM 1 BFi§~OJ-'f'-t'.']/" 

'7- (-'t'-t'.89~&) 2, ~gt/ 4 7-:'::\'-f >tJv911fl1!tOJ1i~OJ-'f'-t'.']/'\'J- (-'t'-t'.89~&) 2 ~ 
tt:lJL, ~§?<t1Jli1~*'=£-5Pc / -17-:'q-f >t1vtJi~:fJ*ITTt=f,1JPcP6tJ,~'¥1JJE96 2: 
2 !Jic~ -bo 

(0028) 
'¥1JJE~*±mr,0i~ 1 0 5 (i, BF r?aff'¥1JJEi~ 1 0 4 J: V) A1J L, k J::.gc'¥fJJE®* ~ f!min= 

]ffir,[]960 9fct.bt:>, '¥1JJE~*±mr,0i~1O5(i, BFrfaff!Jiftt,/J>®P/J>~]ffir,0960 
(0029) 

2: 2: c, aF£ff'¥!JJEi~ 1 o 4 ti, / 4 7-:'q-f >tJv/Ji5ZMl~ITTt=i1JPcP6tJ,t:£-5P 
cBFr:TI:rff~'¥1JJE9 6 f-:&), '¥1JJEta*±mr,0i~ 1 o 5 ti, / 4 7-:'q-f >t Jv911flg~ 1 o 3 t: 
;Bl. \c / 4 7-:'q- f >t Jv/Ji5Z:fJ*ITTt=i1Jt. 'CV, -b 1J' 2' -5 1J"~fim~i=xi L, c]ffir,09 6 2: 2 t= 
7J: 6 0 

(0030) 
tct:13, '¥1JJEta*±mwi~ 1 o 5 ti, J::.gcBF r?aff !Jiftszfc cit) 6 tJ, 2'' -5 tJ,t:-=:> Pc, 7JlJ'tITT 

, = ±mr,0 t,, c t> ft P t,,, ifi5-B~ 0) BF~ A ~ - ::1J tJ, G tt 1J 9 .;s 2: 2 c±mr,0 L c t> ft PC --f 
OJfili, '¥1JJEta*±mr,0i~ 1 0 5 ti, pgi~t:1,m;t 6f~i1J~-=t'-~f~i:!J~ -1± 6 2: 2 c / 4 7-:'q-f > 
t Jv!Ji~:!J*ITT t: i1Jt., ct., 6 !J, 2" -5 tJ, ~ ±mW t,, c t> ft 1r \0 

(0031) 
2: 2: c(i, ffl!lff!OJ~BtJi*~ <, ;z, rm11':ITTtct~f,1JI~ttrFcf!m~tt6~1S'~~JEL, 

ffl!lff!OJ~Bt=t!i~~~ ~ .nc t,, ~ -5 oJl'jttttJicif) 6BFt= J: 6±mW-'?, f!lti~!Jim1:{t,, < i1JPc 
P6~1S'(:®r,O L+t \oJl'jt1'1:iJi)ji6tffizi:fH= J: 6mir,Dcli~ <, mJtITTt=±mr,09 6 tJ OJ 2 L 
c g£BJ=J9 .;s O 9tJ:.b t:>, '¥1JJE'.®*±mwi~ 1 o s ti, / 4 7-:'q- f >t Jv!Ji~:!J*ITT t= f!fi1JPc P 
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0 iP 2" 7 /J'< ~ ~~9 Q :: 2 C imJo 9 0 "FM¼:~ :fofU=!=J 9 0 t) 0) 2 9 0 0 

(0032) 
~t=, BFJ<:fJ~@'.1 0 0 OJi1J1'J::t-=:-:=>P--CgQB}=J9O0 CR] 2 (;j:, aFA1J~@'.1 0 0 OJJ1J 

TTOJ~tl~~97P-yf-~CR1c~oc 
(0033) 

/ ,,r _::;(q- f ✓t Jv911fti~ 1 o 3 ti, ;,< ,,r ✓Y ,,r !7 1 o 1 /J" G A1J LJ-:1fr; 1 BF11;-~ 2 -1:r 
'-f?-{!71 O 2/J"GA1JLk1fr;2BF1§~2i-=:£-5P--C/-{A'q-f ✓tJv911fl~fr7 (A 
T ,y 7 s 1 o 1) o J:!WffJ t-=: ti, / -1 _:::z,:'q-f ✓t Jv9l!Jti~ 1 o 3 Ii, 1 7 v -~:5H-=:-:=> P 
--c-1:r:f?,r !7 1 o 2 /J"GA1JLt-:1fr; 2BJ§"1i~t=£-51t•--C-i=.iftLJ-:;,<-{ ✓Y,,r !7 1 o 1 i= 
~£EJ\.90~BnxftOJ~t§nxft~ ;,<,,r ✓ Y,,r !7 1o11J-.GJ\.1JLt-=1fr; 1 BF1i~,=1J□l[9O 
911Hl[~fr7o ~tt.911fU-=:J:t'.), ;,<-{ ✓ "'<-{!71 o 1 t=~£EA9o~Bift:5t!J\ttnEE~tloo / 
-{ ;;(q-f ✓ tJv911HH3tOJBJ§"1i~tiBFJ1afi~JJEi~ 1 o 4 t-=:*GtLoo 

(0034) 
:,xt:, BF rPafi~JJEi~ 1 O 4 ti, AT ,y 7° S 1 O 1 cfr;bt1k / -{ ::::(q- f ✓t Jvf3tOJB 

F~~OJBJ§°£fi~~JE9O (ATo/7S102)0 
(0035) 

J:!1:fff}t:ti, BFrP□ff~JJEi~104ti, ;,<-{ ✓ "'<-{!71 o 11J-.GJ\.1JLkifP;l aJ§"1i~ 
OJ-'f-P],1'\tJ- (Pin) 2, ~it/,{ _:::z,:'q-f ✓tJv:9l!JU3tOJ/(§~OJ-'f-P],1"tJ- (P n c) 
2 ~ 1::1:::f~ L, ~ittl::f~1f-a*(:£-5P --C / -{ 7-:'q- f ✓t Jv/J\5cjJ*ff11-=:fr;f-=itlt-: 1J-.~~JJE9 o 

(0036) 
i1Ux.tt, aFrP□ff~JJEi~ 1 o 4 ti, / -{ _:::z,:'q-f ✓tJv911HH-=: J:-::> --C::':t t: oi/ux~_m_, -r1;i: 

;f-=i ti P i n IJ-. GP n c ~tax t: t-: [ P i n - P n c] OJ1[l't!J\pfTJEOJfW1[l't P t h ~,l:H;t --C Po 
~5t-=:, / -{ _:::z,:'q- f ✓t Jv/J\5cjJ*ff}':fr;f-=itl --C -R-izft~BF r:Pafi/J\f~ G ti --C Po 2 ~JJE9 o 

(0037) 
~k, BFrP□ff~JJEi~1 04ti, J::.ic2-:=>0J,1"tJ-l::I:: [Pi n/Pnc] ~l[tt\L, ~ 

gt,1'\tJ-J::l::/J\ffTJEOJfW1[l'tP th' ~;l:H;t--CPo~iit:, /-{ _:::z,:'q-f ✓tJv/J\5c1J*fflt:fr;b 

ti --C _R-/zft~BF r:Paff /J\1~ G ti --C Po 2 ~JJE L --Ct; _RPO 
(0038) 
~ t-:, BFrP□ff~JJEi~ 1 o 4 iJ\fr-5 ~JJEJJ$2 L --C ti, -z:-OJfthOJ~JJE-¥$~t3tU=li9 o ~ 

2 t:J ciJl'Il§c~ oo 
(0039) 

~JJE*6*imwi~ 1 o s ti, BFrP□ff~JJEi~ 1 o 4 t=:t3~to~JJE7f.a*, /-{ _:::z_:'q-f ✓tJv 
/J\5c1J*ffl ,:fr;f-=itl --C :t3 G i\ -R-izflJ:BF r:Paff /J\f~ G ti --C PIJ: P 2 ~JJE~ tlk~i'r (9;1J:;b 
ti AT ,y 7 S 1 0 2 c No) , ~gt/ -{ _:::z,:'q- f ✓t Jv/J\5c1J*ff]':fr;f-=itl 9, -R-izft~BF r:Pa 
fi!J\1~Gtl--CPt~P:: 2 ~&m~t=:imW9o (AT''/ :f S 1 0 3) c 

(0040) 
t~:t3, ~JJE*a*imwi~ 1 o s n\&m~i=xtL --c~J:z£*6*~:imw9 o1fr; 1 0) § fflti, &m 

~t-=:xt9 oIE LP? -{ !7 OJtiti JJ~rn-!J9 o:: 2 t-=: J: v), *6* 2 L --C / -{ _:::z,:'q- f ✓ tJv5c1J 

* ~ r'aj6(), -R-izft~BF ~~~"Ft= £*9 o:: 2 i= ~ o O {;):-:;, --c, ~JJE*a*imwi~ 1 o s n\ 
BF □0□ ff,= ~9 o~JJE*a*~iim~,=imw9 o 2 lt" -5 :: 2 ii, &m~,=xt L --c~u'l'.n\~-tn 
t-=:{i/ti ~ ti --C it•o/J"2' 7 /J"OJ&/ti~~~~:iffiW9 o ~ 2 ~~OJK L --C it•oo 

(0041) 
l'll::.OJ J: 7 i=, **MliOJJ0~ 1 t=1¥;oBJ§" A1J~u'l'.ii, ~u'l'./J\:rlffitm=iim ~ t1 --c Pon" 

2' "J jpOJ{iJti~~~JffiW (fflW) ciJ/'jl§~t:ffinx:~1'f9 Oo 5JLJOJ~ }Jt/p GJltltt, ~gJ<BF A 
1J~u'l'.t= J:titt, &lti~ti, ~itBF J\.1J~u'i'./J" G ~-i± 1~ no ~gt:iffiw t-=:£-5P--C / ,,r _:::z_:· 
q- f ✓ t Jv!Ji5c1J*ffl t-=: flint• --Cit• o /J" ~ g,:rl,iijx9 o:: 2 !Jic ~ o o 

(0042) 
~itt:ffinxt-=: J:tltt, ~gt,/ -{ _:::z,:'q- f ✓ tJv!Ji5cjJ:~ffJ(:/iinP--C Pt~p:: 2 ~~,:rl,gijx L t-:{i/ti 
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~ti. aFAn~~('-?~7) 0ffl-ts~~~~Lk~. ~~~ □ ~0~-~~~~Lk..~ 
9 6 fct ~· 0~:i\ij- ~ff":) -C / ~ _;;( q- --v / t Jv!JiJOO-t7H::: ii1J < J: -5 (::: c: ~ 6 k.. d>. i:lE L ::t§-=f t:::x-t 
L -c 7 1J 7 tctaF ~ rant 6 -:= ~ tJic: ~ 6 0 

(0043) 
9fct;b -ls. &Jii~t:::? ~ 7 0 IE L Pfi-ls ~(::: tct 6 J: -5 ~llJ9 6 2: ~ t::: J:--:;) -C. r'a:J~& a T' 

0Iit_U:::;sP-C t>. / ~ _::::(q---v >tJv't1:i'H~~~:::k~t=3£tlL -CBJ:J§ftctaF~3H§~t=11i* 
9 6-:= ~ tJic: ~. fim~ §Hw ti El ft®aF tJiBJ:J §ft= 11i* ~ tt -c p 6 IP~· -5 1J" ~ -m 6 -:= ~ tJi 
c:~60 

(0044) 
j: k... ::r,7] t1J -C ::zls:3£8}=J (::: f(~ ~ ;h 6 / ~ _::;:( q- --v > t Jv? -1 7 ~ &Jii 9 6 t~i', 0 r- v - ::::-.. > 

-7'lii ~ L 't ti ::zls:3£BJ:lt:::1i6aF)'-n~~ ~fiJii9 6 2: ~ !Jic: ~ 60 
(0045) 

9tJ:;b-ls. ~~txfl\r(:::1i6~~ (/ ~ _:::(q---v >tJv?-17) c:tt.. □ /J"G ~·0J: -5 tJ:file 
M. ~· 0 J: -5 tct~ JJ'.c: ~tttfiOOIEt::: filiioJ~!§tctiTilfflc: ~ 6 IJ" ~ -m 6 fl\r!Jitct /J" "J k.. o -f: 0 t-:: 
0. fim~ii. :±00-tm=aF~ 1Ji;t t-= ptJi~ j: vJ. ::f'.e.,~,= □ t=:rrrf-t~t-c filiiT 6 ~ §--:;) t-= 
Jr- Y-.--'\" / ~ _::;:(q- --v >t Jv!Ji::C1J*!f'](::it1Ji, 'L .BG --f'x1§~!JiJOO-l;7H::: 00 ~ JCZ;h -Cl '>fctl ,(::: fJ 
1J"1J"V G --f'-f: 0 j: j: i:lE ~ JJ!d> -C L j: -5 ~ § -:> k.. 2- Y-- ::::z 2- :2- ::::-.. lr- 1/ 3 / !Ji3£± L -C Pk.. o 

-~. J::J~ L t-:~ME0~~ 1 t::1l6aF An~~t= J:ttit. ~ 0 J: -5 tJ:Fn~~IL12~M~~9 6 
2: ~ !Jic: ~. ~~0 filiilitU::: .BP 't fU ~tt ~ :::k ~ < ftiJ _l_ ~ --1± 6 2: ~ !Jic: ~ 6 o 

(0046) 
-:=-:= c:. / ~ _:::(q---v >t;v5Jl1If-gB 1 o 3 ii. _l_::t£0J: -5 t=. m 1 itxaf1rB 1 o 1 c:iixa ~ 

tiJ-: a Ft=~j: tl6~anx:n~m z itx a f1rB 1 o 2 c: 1f~a~ t1,t-=aFt::£-:J1r ,-cwitu-9 6-:= 
~ c: / ~ A,q- --v >-l?Jv ~ff -5 ~ ~ !Jic: ~ 60 J::!Wlf'J(:: ti. / ~ A,q- --v /-l?Jv5Zl1Il-gB 1 0 3 
ii. ~ul:lcm 1 itxa-gB 1 o 1 c:itxa~ tiJ-=aFt=~aA 9 6~anxft-®.i~)f§nx:n~m 2 ~Xaf7rB 
1 o 2 c:itxa ~ nt::.. aFt::£-:Ji,,-c ±nxL. ±,1rx:L k~anxft®~*mtn~m 1 ~Xaf7rB 1 
o 1 c: llXa~ tLk..aFt:::xt L 't1J□l'r9 6-:= ~ c: / ~ _:::(q- --v >t Jv~ff-5 ~ ~ !Jic: ~ 60 

(0047) 
-f: L -C. aF£1f'¥~JJEf1rB 1 0 4 !Ji/~ _:::(q---v >tJv~Ilf1iB 1 0 3 t:::;s,t 6 / ~ _:::;(q---v > 

t;v0::C1J*~-'¥IJJEL. '¥!JJE~*.im.-IDf1rB 1 o 5 !Ji. aFrPaff'¥1JJEf1rB 1 o 4 t:::;s~t 6'¥1JJf)t-a* 
~ .im.-ID 9 6 0 

(0048) 
J::! itlf'J (:: (i. aF a0aff '¥!JJE'.-gB 1 0 4 (i. / ~ _::;:( q- --v > t }v~If-gB 1 0 3 (::: .B tt 6 / ~ ;J:' 

q- --v > t Jv!Ji::C1J*lf1 t::: ii1JP -Ci,, 61J" ~· -5 1J"~'¥1JJE'.9 6 o -f: L -C. '¥!JJ-E'.7f,a*.im.-IDt1fB 1 0 5 (i 
. aFrPaff'¥1JJEf1rB 104 (::;GP't / -1 ;J:'q---v >tJv!Ji::C1J*lf'1'=ii1JP-CP6 ~'¥!JJE~t1k..~ 
i';-ti. / ~ 7:'q---v >t;vtJi::C1J*lf'Jt:::i1J~. ~tttJ:aFrPaffc:~6-:= ~ ~.im.-ID96o aFrP□ 
ff '¥fJJEf1rB 1 0 4 ti. / ~ 7:' q- --v > t Jv!Ji::C1J*lf1 (::: ii1JP -C P 61J" ~• -5 IP~. / ~ 7:' q- --v > t 
Jv~u{t0--'f'-r;]/'\17- (--'-¥-t~5~JJ'.) ~H::fi96-:= ~c:'¥!JJEoJ~!§c:~6c 9tct;b-ls. m 1.4Xa 
-gB1 o 1 c:!lXa~tlt-:/~7:-q---v>t;v~iJ®aF®--'f'-t~/"17- (Pin) ~. /~7:'q---v 
>t Jv~If!Jiff;bntdft®aF 0--'f'-r;]/'\ 17- ~ ( P n c) ~. / ~ ;J:'q- --v >t Jv!Ji::C1J*!f'J 
(:::(i1JP-CP6/J"0£~~ fct6m 1 lilf!iP th~. ®001i!J\ 

(1) Pin-Pnc>Pth 
~ijleyt-: L -Ci, ,6±~~--'\". /'\ 17-1:tc:~ 6 P n c / P i n ~. / ~ ;J:'q---v >t Jv!Ji::C1J*!f'J 

i=fi1JP-cP61J"®lij1J0£~~ tct6m 2 lllflP th, ~ 0001itJi 
(2) Pnc/Pin<Pth' 

c: ~ 6 ~i';-(:::. / ~ ;J:'q- --v / t Jv!Ji::C1J*!f'J (:::fi1JP 't P 6 ~ '¥1JJE9 60 
(0049) 

fct.B. _l_l:JcgQB}=Jc:ii. J::!1-;$:lf']t:::ti. '¥1JlE'.7f,a*.im.mf7rB105/J\ LED~03£:7C~~~/12 
'.Rf )Ui✓12~~ --1± 6 ~ §--:;) k:pz~t1fBt::: J: ~ .im.-ID9 6~i'S'~ ?11tlE'. L 't l:\£8}:J L t-::!Ji ~ nt::: ~N6 ti 
®c:titJ:Po aFAn~~ 1 o o t::iijU~*g§:pz~f1rB~0:pz~f1rB~jlljc~ L. ~tt:pz~-gBt::: / 
~ _::;:(q- --v /t Jv!Ji~1J*!f'J t= fi1JP-C P 61J"~:pz~9 6-:= ~ c:filii~t= x-;J-9 6.im.-m ~ff--:;) -c ti 
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ffi!: v "a 

(0050) 
~ t-=:, __l:_J!t L k J: -5 i::, ~ gl'JQJJE*a*:imJof7ipt::-:=i P -C i:t, 1Jt1'tlflt~~~f7ipt:: r1HS ti OJ c­

i:tt~ <, f6:f,iaT'c- t'.IDJ'tc-~ 6-=f-ffi, 1§Ux.tf, ;'\--{ --f v- !J OJ J: -5 t~~i1J-=t"-t:: J:--::;, -C, 
"'< -1' !7 ( aF)\.:tJ~u'i'.) ~ti-:=i-=f-t::'.fflJt~ tt 6 J: -5 t~:15$:~t*J:ti L --C ti ftv 'o 

(0051) 
~k, 4'JJE*a*:im'.fflf7ipl O 5i::t, aFrP□ff4'JJEf7ipl 04t:::s~t64'JJE*5*, /--{_:::(~--v 

/''l?Jv7'.Ji~iJ*lflt::ff;b.t1,, ft:t4'-t~aFrP□ffhi1~G.t1,-CP6 24'JJE~nk~i';-, ~g-t,/ -1' ;;( 
~--v /''l?)v7Ji~iJ*lfl'=ff:bn, ft3lft~aFrPoffhi1~Gn-CP6,:: 2 ~fr!m~t=:iffi'.ffl90,rl 
rote-~--::;, -c ti .R:Po ~g-t,,rlrott= ;BP -c, ¥Uti L -c P 6 g3~i::t, .R:3lt1J:aF r:Poff 7'.Jif~ G n -c 
v • 6,:: 2 OJ:iffi)ill7'.Jit~ ~ ,t1,t~ v •,:: 2 ~ti--::;, --C, ~u'i'.OJ(iJ=ti~J~!i!h?@tl]c-i:tt~ P,:: ~ ~ ~~,g~9 
6 ,:: 2 7'.Jic- ~ 6 0 

(0052) 
C~rn!iOJlfJ@ 2) 

**rn!iOJlfJ@ 2 t= 1*6 aF A:tJ~u"r 2 o o i::t, *JJt!iuJlf;@ 1 t= ti~oaFA:tJ~u"r 1 o o 
~ J:tf1 l, -C1~'.Qffi::tJ~t[IJx. o~i'm~ ~(::{imx. 6 ~ 2 ~1~~~ 2 l, -C Poo *JJt!iOJJf;@ 1 t::1* 
o a F),:tJ~u"r 1 o o c-i::t, /--IA-~ --v /'t Jv7'.Ji~iJ*lflt=ihP-C Poh"~&ffi~t=iffi'.ffl9 
6 k 60 t::, aF rP□ff 4'JJEf7ip 1 O 4 7'.l\ ~t's]rn7 - l'!/:tYl!:II--'? J::tili14'JJE})l!JI~ ~ fr--::;, -C Pt-=: 
0 ,:: ~ 'c', fr!J:ti~7'.Ji~u'i'.~fr!ffi L, -CP/J:v ,MFs~t=,:: OJ J: -5 tJ:l:tili11f11~'.Qffi::tJOJ::k~v "Yl!:II 
~ff--::;, -C (iJ:ti~t:::iffi7ill9 6,:: 2 i::t, ~u'i'. ~&J:ti L -C v "1J:v •fr!J:ti~t:: 2 -:> -C~~t~:iffi'.ffl--'?Yl!: 
II 2 t~ 6 o ::$:*m!i OJ ff;@ 2 c- t::t, 1~ t:: ,:: vJ J: -5 t~ Fn~~ (:: xt L -C #Jr k t~xt 9l1 ~ fr--::;, -C P 6 o 

(0053) 
t-1T', CK!o'o~~J,ijL -C::$::¥£BJ:IOJ*JJt!iOJJf;@2 t::-:=iP-Cg52.B)=J9 oo 1§ L, *JJt!iOJJf;@l 'c' 

Nit:: g52.B)=J L tdrpftt:: -:=i P -C i::t:¥£BJ=J OJ BJ:I11i1t.OJ k 60 t:: ~f7ipg£BJ=J ~ 'B~!I!! 9 6 o ~ t-=:, t-1 T' OJ~ 
BJ=Jc-i::t, / --I _:;('~--v /'tJvYl!:Ilf7ipt:::sP-C / --I _:;('~--v /'tJvYl!:Ifhiff:bntd?1tOJaF1i~ 
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t!m~,u,= y. 4 >? 4 :7, t!m~ ~1x:tt1JtUt=-tt:f? 4 :7 7'.Jijlljc@r~ h, y. 4 >? 4 :7 ,-:ii--=£ 
t-=:g15~0)aJ57'.li1JXa ~ ;ti,, ~ k-tt:f? ,,f :7 t-=:ii__i:_t-=:Plil:lZIO)~a7'.Jil{Xa ~ hoc 

(0118) 
[ZJ 1 O ii, **JJt!iO)jf;~4 t-=:1*6 / ,,f ;;(~ -v >tJv"< 4 :7 4 O O 0) (a) IEOO[ZJ ~, ( 

b) ~OO[ZJ ~ '2:' --f h-r ;ti,~ L, --C P 6 o 

(0 1 1 9) 
[ZJ 1 o 7'.J,G;iJ-7'.J,6 J: -5 t-=:, / ,,f 7:'~-v >tJv?,,f :7 4 o o ti, f'[1t4 2 o ~-rl.im1i~ 

@L4 4 07'.Ji1$*m§frTJ::::1- F4 3 0 '2:'Jl'l,,Lfi®G~.fLLV'Q 0 

(0120) 
f'[ it 4 2 o ii, aJ5llx. am 0) "? 4 :7 ---c &') o y. 4 > "? 4 :7 4 o 1 ~ A 1::::- :JJ 4 2 1 7'.JiIEoo 

t-=:jlljc@r ~ h, _1_00t-=: LED 4 1 0 7'.J\ 11tUOOt-=: PTT (Push To Talk) l'1fp4 2 2 7'.Jijlljc@r ~ h 
--CP6o 

(0121) 
~k, f'[tf4 2 0O)~oo,-::ii, /,,[7:'allXaJii0)?4:7c&':>6-tt-::l?4:74 o 2 ~, ~ 

Jv r- ~cf:'fti9 6 k (1J O)~Jv r- :7 TJ '>' :f 4 2 3 ~ 7'.Jijlljc@r ~ h --c 1 "6 C 

(0122) 
[ZJ 1 1 ii, / ,,f 7:'~-v >tJv?,,f :7 4 0 0 O)tJfJrt'2:'~97't=I ,y :7[Zlc&':>6o t~;B, [ZI 5 

c !EH-: g£BJJ L, f:::_f1iBfHig£BJJ '2:'~~m;; 9 6 o 

(0123) 
•*1~1if1iB4 o sit, ~f1iM" G O)aJ51i~'2:'x1i9 o•*tx1if1rB4 1 3 ~ ~i=•ri.im1i 

~@r 4 4 O t-=:~*~ ~ h --Ct" 6 o •*l~1if1iB4 O 8 ti, / 4 7:'-ft 7 v '>' -trf1iB 2 O 7 J: t'.) A1J 
t,, f:::_ / ,,f ;(j[pfijij{3zu)aF1§~,=~\~(-=:J1S t: LaF14~1L'2:'1T--::> k13tt=-rl~1§9 6 c 

(0124) 
•rlx1if1rB4 1 3 ii, ~f1iBuJ•*t~1i~@rJ: t? •*t~1i~ ho af51§~'2:'-*lx1i t,,, 

x1it,,t:::_aF1§~'2:'t&af1rBc&':>oA1::::-:JJ4 2 1 t=/:t1J900 :AJ::::-h4 2 1 ii, •iix 
1if1iB4 1 3 J: tJ lt1J~ hkaFl§~t-=:£--5Pcaf5'2:'l&a9 60 

(0125) 
PT Tf1iB4 2 2 ti, f'[1t4 2 O t-=:jlljc@r~ hkA,,f ,y "re&':>!?, ~u'LO).Iffi{§-=t- F (.im:1§ 

>tk~) '2:' J-k'(§ -=t- F (~1i>tk~) ~ ?F~1i -=t - F ( A -31 > /\ ,,f >tk~) ~ '2:' t7PJ Y ;t 6 o 1'f 
m~iiaF5'2:'3'EL,--Cy.,yt-y'2:'~:t6~t=it, ~gt-PTTf1iB4 2 2'2:'tEJ:ir90..:~---c~ 
@r '2:'?F~1i-=t- F7'.l--G~1i-=t- ~'t-=:t7PJ g;t --C fr!Jii9 6 o ~gt-PT Tf1iB4 2 2 7'.JitEJ:IT- ~ h 
--CP6Fa~ii, ~@r~1t7'.Ji~1i-=t- F~IJ:vJ, [ZJ 1 1 t=~9~1§~~t'2:'~7J"~ ~~6~f1ip7'.Ji--f 
h-rhiJJ11'960 ~jj, PTTf1iB4 2 27'.JitEJ:IT-~h--CP6Fa~, •rix1if1iB4131ix1i~ 
~t'2:'1,± 9 6 0 
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(0126) 
PTT4 2 27'Jitf¥r~t1'tP6~ii, PTTi~4 2 2 J: tJ~i'r~JJE:~[!Jti~4 1 2,:1~{§ 

=c- ~'c ct') .:s~~~91i~c ct') .:s*1i=c- F1i~tJiJ\1J ~ t10 0 

(0127) 
~i'r~JJE9l1Iti~4 1 2 ti, a F rP□ f1f~JJEi~ 3 o 4 1J4 G J\1J9 6aF £ff~JJEOJ;%5*~~ 

9aFrP□ff~JlE'.1i~~- PTTi~4 2 2tJ 4 GJ\1J90*1i=c- F1i~~t=£-5P-C~7tmU 
11Wi~e ctf) 6 LED F 5--1 /'\ 4 0 9 ,:xtfi\S9 6 ii§~~ tl:\1J9 60 9;/J:;;b 'ts, LED F5--1 /'\ 
4 0 9 !Jil{x_,:S ,,,,Z ~)tf(:@~ifv&i'r-EfJ,:~JJE9 60 LED F 5--1 /'\ 4 0 9 fi, *~i'r~JJE9l1Iti~4 
1 2 7'J 4 G OJ1i~t:£-5L ,-c LED 4 1 O ~llliJJ9 60 

(0128) 
[ZJ 1 2 ii, ~i'r~JJE9l1Iti~4 1 2 !Jiff -5 9l1II ~ LED 4 1 0 OJ)tf(:@~ OJxifi\S~1i~~ L, 

-C Poo PT Ti~4 2 2 !Ji1f¥T- ~ t1-C*1i=c- Fcctf) t'.), 1J4 ~, a F £ff!Ji.R:9fe ctf) 6~ 
i'rti, LED F5--1 /'\ 4 0 9 ti, LED~ ✓B~~ --1± 60 ~jj, PT Ti~4 2 2 tJqEj:IT-~ ;f'l 
-C*/(i=c- Fectf) vJ, 1J4 ~, aFJ1□J1f!Ji~.Rectf)o±ii'rfi, LED F5--1 /'\4 O 9 fi, L 
ED~ ,B'.Kf~ --i±.:s c:: ~ ctim~i=rr!mtk:@ct-g-OJt-:&')uJ~-1~,□t~~ff -5 0 ~ ts:, PT Ti~ 
4 2 2 !Ji1f¥ r ~ ;h -C *1.§ =c- Fe ctf) vJ , iP~, aF 1§~!Ji}\_1J ~ ;h -C P tJ: P~i'rii, L E 
D F5'---f /'\4 O 9ti, LED~/B>,Kf~--1±60 ~ts:, PTTi~4 2 27'Ji1f¥T-~t1-C.t~G9, 
?F*/fi=c-Fcctf)o~i'rii, LED F7---f /'\4 O 9ii, LEDt:tlli1Jffi:ifiE~ifiE~9, LE 
D 4 1 0 ~ 1~ '.Kf ~ --1± 6 o 

(0129) 
tLl::.OJJ: -5 ,:, *~1mOJff;@4 t=1io /--1 _:~Z':\--r >tJv'"'<--1 !7 CaFA1J~@".) fi, ~ 

15ftiJ~l?;J:lJlim1i~@".cd;f)-:;, -C, aF ~*1i-9 6-=E- Fed;f) o*'(§-=E- F(:::~ff-9 6 t-:&')OJ P 
TTi~4 2 2 ~1J96c 2: 2:c, {iffl~ii:E[ffOJ~@".OJ)tf(:@!Ji*1i=c- Fectf)o7'J41F*1i 
=c- ~, (7.. // /'/'\--{ t~@) c ctf) 61J4 ~~JJjUc ~ 6 2: ~ !Ji9f ~ L, Po 1iE-:;, -C, PT Ti~4 2 
2 !Ji1f¥ T-~ ;h -C *1i =c - Ft: tJ:-:;, -C v, 6 ~i'rt:, L E D !Ji✓B'.Kf L,, 1F*1i =c - F ~ tJ:-:;, -C 
p 6 ±ii'r,= L E D ~ 1~'.Kf 9 6 J: 7 ,: mUfiW9 6 ~7lmUiniMiflffi ;z G ;h Lt \ 6 0 

(0130) 
2: 2: e, *1§-=E- n:.BP-C, r'a'JJ1affOJaF1Ji.'@it7H:*1.§~.f1LP67'J 4 ~gr5~ ({iffl~ 

) t=ffl~c~62: ~!Ji9f~ l,Po 9tJ:;:f-=)iS, BFrfhff!Ji,R9tcctf)o1J4 (:"'JL\LO)~jJE*5* 
~tim~,=ffl~c ~ 6 c:: ~ !Ji9f ~ L, Po c:: c:: e, @ffl~tlJ:.OJmU~--'\='i~rr□,B~~ ~Uiffix L, ts: 
p ~ p 7 ::I A f' [fil1J 4 G OJmUiin~,= J: v)' *~t=fflP 6 LED OJt9Jic ~ 6 t-:' ~t~Uiffix L, k p 

~ p 7 ~<K!Jictf) 6 0 --f 2: C' *1i=c- Feet') 61J4 ~· 7 1J4 ~~9 LED~ BF £ff !Ji.R:9fc 
ctf) 61J4 ~· -5 1J4 ~~9 LED ~~ffic ~ 6 2: ~ !Ji9f ~ L, Po 2: OJ J: -5 IJ: ✓B~i~,lj, J:.gc~7l 
muini~ii, a F £ff O)~JJE*i*i=£·:5P-c, 1 ~ 0) LED~ ,B'.Kft1<:@tJ4,Bi1Mt~@tJ4 i=-tn tJ 
Y ;to mUiP~i'H~~1J9 o o 

(0131) 
2: 2: e, PT Ti~4 2 2 ~tE¥T- L, -C *1i=c- n:-tl] vJ ff ;z t-:~i'i-OJ LED OJ)tf(:@~ ,B'.Kf 

t~@ ~ 9 o~i'r, LED F 5'--1 /'\ 4 O 9 ii, BF £ff !Ji.R:9fc ctf) 6 ~ ~J[t!f ~ ;h -C P 6 IY Fa~ 
c LED~ ✓B~~ --1± 6 ~, gr5~ii El ft-0Jiffigr5t:il!i1J L, -C~@".!Ji,Bzfi!S L, -C v ,,:s ~ ® t: 6 2: ~ 
!Jie ~ 6 k 6D, ~JJE*5*im~15$ ~ L, -C9f ~ L, Po 

(0132) 
.k'JJ:.;;.~jm0),ff;@eg52,B}I L, k J: 7 ,:, *~B}H: J: t1tf / --1 A':\- -r >t }v'"? --1 !7 ~ IE L, < 

iiffl~t= ti:b--i± 6 J: -5 §*ij!9 6 c:: ~ t= J: vJ, / --1 A':\- -r >t 1vOJ 1t1:i'H~~ r'a':i6D -c r'a':irP□ff oJB 
F~OO~-=f:t:1~*9 6 2: ~ !Jic~oo 9tJ:biS, aFrP□ff~OJ~JJE:;%5*~ LE D~OJ~JJE 
;%5*iffi~i~~fflP-Ciffi~9 6 § EfJfi, / ,{ A'::\=--r >tJv1r,ij'jl§~*~9 6 2: ~ eiitJ: <, 1'f 
ffl~t:::/ ,1 _:;(:\--r >tJV--<'--1 !7 ~lEL, < {i;;!-=i--l±ots::&'JOJ§*ij!t:::ctf)oo 

(0133) 
2: ;h ii, 2 '"'< --1 !7 -Ji':A OJ 7 !7 T 1 :f / ,{A,:\- -r > t Jv f~j'jl§ ~ r~'ti: L, ts: ~*I~, ctf) 6 v, ii 

~*l~ffl ~i~'"'< --1 !7 t: .B v, -C, 1'iffl ~OJ'"'< --1 !7 OJ ti 'ts 15--'\=' □ 1J 4 G OJ li1eltll t: J: -:;, -C, / --1 A, 
:\- -r > t Jv~11*ii::k ~ < Jr.To~ t16 ~ v, -5 Pili!~ 9 ,,,,z ~ gJ~!Jictf) -:;, ts: ts:&') e ctf) 6 0 
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(0134) 
'"ttct;b -ls, •**~*ff ~ 6 Ptt*1in=ti~'"t 6 /'\ > F'? -1' 7 ti, ti-ls 7'Jt= J:--::;, -ui? -1' 

::7 i)igt;~ O) D ,:xi LL 9 0 }}E7'Jlti] c ~--::;, t-=: V) ' □ Xl' G Witt 9 ~·---c pt-=: V) 9 6 :!:~liS"iJ{~ 6 0 

:: 0) J:. -5 tct~iit:, ;J. -1' >? -1' 7 ,: YE:5ttct a F iJiFEa iJ, i"t-§xi f8 ,:~fh'3ox:5t t; t~ ;t 6 k &I), 
/ -1' ;:( ~ --v > t Jv/xl1I_fll_ ~fr~--::;, ---C ti o/E:5tfct:t1I*hi1~ G titct Po j: td'f~O)t~ii l::_, fifii-=f- ~ 
~ ~t 6 t-=: &I) t: rn--y>Jl01[-=:? 4 ::7 ~ ~1f L k j: j: :iffigti ~ fr 7 ~ii ti~ v), --f O)~iiO) / -1' ;:( ~ 
-v >t Jvtl=.l'H~tiIE L" ,ti-ls 7'J ~ L ---C P 6~iii:tt:""15: ~ L ---CL, j: -5 o 

(0135) 
--f:: c, ?-1' ::7 O))jJ1i~iJ,G, aF5/1FaF5IXFs~llffl, / 1' _:::;(~-v >t;v:9[1:Elt:J:6 

/ -1' ;;( O)ffi~_m, 2 ~ 0)? -1' ::7 0)1-1Lt§~ ~ ffl Pt-::'? -1' ::7 f-1Lu't'.tt:Y.i:llffl~ ~ti--::;, ---c, fr!ffi~ 
iJiIE Lt,,? 4 ::7 O)ti-fs 7'5~ L ---Ct, ,,6 XJ" ~· 7 iJ,~':j:lj;i: L, LE D~O)*:;ri~t: J:--::;, ---CIEL t,, 
? -1' ::7 0) ti -ls 15 ~ 9 6 J: 7 ~i-!J 9 6 ~ " , 7 7'5~7i. c '1~ iR: L t-=: ti 0) c ~ 6 o 

(0136) 
'"ttct;b -ls, / 4 ;;(~ -v >t ;v~~~~11ffi.:tt-=•ti~m~i~y -1' ::7 i:.:J'3Pc, / 4 A·~ -v > 

t Jv~~~iJi:};IJ*lfH:ffllfJ < J: -5 tctti-fs 7'5~ L ---C P 6 iJ, ~· -5 h"~tt;i:'"t o1i~:9!1:EUtfil;r ~ tJi,;z,i. 
~/vcP6o 

(0137) 
j: t-=:, *~B}H: J: ;r1'ii, gt;~O){l7'Jt=~a~!Jh{~ 6 ~6'--y', ~ a O)fflliW~1i'l1:h{ a F 0) 

1i1!1:t-=::irrP~ii~, tk:1£,: J:--::;, ---C ti/ -1' A·~-v >tJv7'Ji7 j: < PiJ"~P:!:~iic~--::;, ---C ti:@i 
tl] fct xi :9[1iJ{oJ ~~ ~ fct 6 c 

(0138) 
-9/;t;b -ls, m~O)¥J;i:i~ ~ L ---C, ? -1' ::7 0) A1J/(§~h" 6 / -1' ;;( ~ -v > t JV'.t1J*hi3e1J*f8 

t:1~ G t1 ---Ct, ,,6iJ, ~, -5 iJ,~ttJE L, / -1' A,~ -v >t Jv:t1I*hi~ j: vJ 1~ G ti ---Ct, ,tctt, '~ii,: 
ii, ? 4 ::7 :: {Jffi;t G tLk*Sr~u'i'.t: J: VJ fr!ffi~t-=:ifi:5 ~-1:j--;t ---CIEL Pti-!s 7'J ~ '"t 6 J: -5 {@ 
'"to A1J1i~iJ,G /-1' A·~-v >tJv:t1I*~tlJE'"t6t:ti, ~o~JE!XFs~ (7 v-1.:-) iJia 
F5c ~ 6 iJ,~ac ~ 6 iJ, ~¥JJE'"t 6 a FIX Fs~¥JJEllffl, A1J11t~i= / -1' A·~ --v >t Jv/xl1II 
~fr--::;, t-=:*a*, / -1' A'}rit:5tiJi ~, O)f_¥J}Eiffix~ L f-=iJ,~:;r9 / 4 A'fl\;ffi_m~~ ffiP---C ¥JJE9 6 
o ~ Gt:m=O)¥JYi:i~~ L---C, 2~0)?-,f :70))\1J1i~uJ1-1L!f§~h"t>, ?-,{ ::7 ~gt;~oJ □ 
~ 0) 1-1Lu'i'.ltH*~ttJE L, ;). -1' >? 4 ::1 iJ{IE L < □ 0)7'Jri'iJ i= roJP ---c PtctP±~ii,= iifr!m~,= 
If 15 ~ 1¥-;t 6 0 

(0139) 
::::c, m=oJ¥JJEi~cfrbt16¥JJEt:ii, m1aFi§~ (§Et-Ja) ~mzaFi§~ C 

$J,ijg) ~ ~ fflP---C 2 ~ L?Jl::_O)? 4 ::7 o * > ~ j11jcu't'. L kaF A1J~1-l'i'.t=xi'"t 6, § Ef'1g0) 
IIJ*:15ri'iJ~;f-~m'"t 6 § E8a7'5ri'iJ;f-~mi~~ ~1Jffi.:t6:: ~ c*flciJ~~c~6c 

(0140) 
j: k, *~8/j O)gpS £ff¥JJEiMifr 7 ¥JJE911:EUil::_gcg52,8}=J L, k7'5{7i.t= ~NJE ~ ,rt6 ti O)c 

tifct po [:RI 1 3 ti, *~B)=J O)gpS r?aff¥JJEi~iJ{fr 7 BF r?aff¥J;i::9[1:E_fil_O) lijlj O)iJfE;h ~ Sr L ---C 
Poo 

(0141) 
[Zll 3[:.t~Pc, _:7..-y-,1/7°S41 l,____,_:7..-y-,1/7S413, _:7..-y-,1/7S416~;7..-r,1/7° 

S 4 1 9 ii, [ZJ 8 t::;r'"t ;2.. -r '>' 7 S 3 1 1 ~ ;2.. -r '>' 7 S 3 1 3, ;2.. -r '>' 7° S 3 1 4 ~ ;2.. -r 
'1/ 7°S 3 1 7 ~m;;.[o]~c~6f-=&f)g52.8/j~'§!~m;;.9O0 [:RI 1 3 t=.t~P---C, aFr?aff¥JJEi~ti, 
--lj- :f? -4 ::7 Xl' /~ A1J9 6 m 2 aF'(§~O) ,I'\ 17 - ~ Nit 9 6 (_:7.. T '1/ 7 s 4 1 4) 0 :: :: C 
Nit~ tto m 2 aF51i~O),l'\ 17- ti, ~a5~BE~Sr L ---c Po~ ,;z,i.tct'"t:: ~ iJic 'e" o 0 

(0142) 
:1':t=, aFr?aff¥JJEi~ti, AT'1/7S4 1 4c<t(&'Jtdg2 aFi§~O)TP7-iJipfrJEOJ~ 

111 ~!E!I.:t ---Ct, ,,6iJ,~¥J;i:'"t 6 (;2,. -r '>' :f S 4 1 5) o AT'>' 7 S 4 1 5 i:.:s~t 6¥JJEO)*jj 
*- m 2 aFi§~iJ{~;i: V""}V ~!E!I.:t ---C p~ P~iiii, ffl!lfflhS:ijf~fctI~:f:ic ~ 6 ~ L ---C, 
aFr?afftJi~t1t~¥JJE'"t6 (_:7..-r,>'7S4 1 8) o ~7'5, _:7..7'-,>'7S4 1 5t:.:s~t6¥JJE 
0)¥5*, m 2 aFi§~O),l'\ 17-tJ{~;i: V""}V t?Jl:_ c ~;hti, rnll±tl O)~ah{::k 'e" <, / -1' A' 
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~ -v > t Jv5ll1fl1= d:. vJ, m 1 BF 1i{yt=xi V--C ~ -v >t Jv1Jl!:IU~1§{y0) /'\ 17 -/J'I~ --J -C P 
6 1£,~/J'ld') -td:&':>, 7-- 5- '1/ :f s 4 1 6 tntt.,:Jf., m 1 BF1§{y 2 ~ -v >t JvJJl!:IUft1i{y0),1'\ 
?- {d::tl1tt 6 2:: 2 c / '1' .::::(~ -v >t ;v})l1IliJ'l:@it7H=frbt1-C i \ 6 iJ:-.~~J1ET 61Jl!:IU=~ 
uo 

(0143) 
2:: 0) d:. -5 tccttimt2 T 6,:::: 2 c, JmlfflO)~B~ttt-t ~nlU=)'-tit:::..iOOtl]iJ: aFr?afft=~T 6 

~JJEiJ'loJ~t 2 tcct 6 0 

(0144) 
tcct.:s, / 4 A-~ -v >tJvJJl!:Iff'ipc / '1 ;;(~ -v >tJvJJl!:II ~fr 71J"b1J"~*Jl:9 6 / '1' ;;::: 

~ -v >t JvJJl!:Il~b*JEf'ip~*fft:::.. (::: 1Jm;z 6tlmtc d') --J -C ti NPo iil~tcctfitjffc ii, / ,1 
;;( ~ -v > t JvJJl!:II ~ fr;t) tcct i \ rI 7 /J'I, Nfftcct a F ~ i~H§c ~ 6 tii',/J'ld') 6 0 --f 2:: C' ~ l:lt 
/ ,1 _::;(~-v >tJvJJl!:Il~b*JEf'ipti, m 21JXai"iPC~a~.f16BFO)/'\tJ-~l[te L, ~ 
l:lt/'\tJ-/J'IP1fJE'.0)£~ft1HJl::_cd')t1tf, Jmlffl~BiJ~::k~ < / ,1 ;;<'~-v >t;vJJl!:Il~fr-5£:, 
~/J'ld') 6 2 *Yi:T 6 C -15, m 2 itXBf'ipc1r;z a~ .t16aF 0),1'\ ?-iJ'lplfJE'.0)£~,ft*~c 
d') 6 ~t"i'ti, / ,1 7-:' ~ -v > t JvJJl!:II ~ fr 7 £:,~ iitcct p 2 *IE:9 6 0 / ,1 _:::( ~ -v > t Jv9J1II 
f'ipti, ~l:lt / ,1 7-:'~ -v >t JvJJl!:Il~b~JEf'ip(= .:8 ~t 6 J1()l:(:::f,t--J -C / ,{ A'~ -v > t JvJJl!:II 
~*frT 60 / '1' 7-:'~ -v >t ;vJJl!:Il~b*Yi:f'iM'lfr 7 / '1' 7-:'~ -v >t;v9J1II ~fr -51J"b1J" 
O)*Yi:*a*(i 7 7 ::7' 2 L -CffII ~ ti, / ,1 7-:'~ -v >t Jv:W1Ilf'ipti~l:lt7 7 :7--~$~,ij L -C / 
,1 7-:' ~ -v > t JvJJl!:II ~ fr -5 o 2:: 0) d:. -5 iJ: ti.ox 2 L -C ti Ni \ o 

(0145) 
~ t:::.., 2:: O)~ii-, a F □0□ ff~JJE'.f'ipti, -1:::_gc/ ,1 ;;(~ -v >t ;r,,1Jl!:II/J'1fr;bt1-C P 6,:::: 2 ~ 

~-97 5 V''/J'ldf:>6/J"l;n \iJ:-.~t*te L -C aFJ1□ffiJ"NPiJ"offiP/J"O)~J1E~fr -5 o -9/;r;b-ts, 
~l:lt7 7 :7''/J'I / ,17-:'~-v >tJv9!!:IliJ'1fr;b;h-C PTJ:P~~~ L-CP6ti·Ei', m 2 ~Bi"iM" 
G JdJ L t:::..m 2 BF1i{y0)/'\ ry -iJ'I-JE'. v~Jv J;.lT'c d') tJ, Jmlffl/J'liil~tcctfitiT'c d') 6 2:: 
2 ~'.¥:~L-CP6k&':>, aFr?off~JJEf'ipti, aFr?offtiNffcd')Q 2~J1ET6o -15, ~ 
l:lt75 7f/J'1/ ,{ 7-:'~-v >t;v})l1II/J'1fr;f-=:>;h-CP6 2:: 2 ~~L-CP6~i',i=, aFr?off~JYi: 
f'ipti, [218 :=~TBF £ffiJ'1NffiJ"biJ"O)~JYi:9J1II ~fr -5 o ,:::: 0) d:. -5 tccttlmt 2 T 6,:::: 2 c 
, )~il'.ffi::tJ ~t[l];t ---y-::::>, :@itl]tcct a F r?off O)~j;E ~fr 7 2:: 21.J'>c ~ 6 c 

tcct .:s, l::_gc / '1' 7-:' ~ -v > t Jv9!!:Il~b*JE'.f'ipti, / '1 7-:· ~ -v > t JvJJl!:II ~ fr -5 1J"b1J" 0) 
~JJE'.(:::--::J P-C ti, m 2 BF1§{y0)/'\ tJ -/J'I-JE'. v~Jv J;j_-1::_ c d') 6 iJ:-.J;j_~O)£~t=£---5i \-c 

~l:lt~b~JYi:~fr--J -C tiNPo flJ;tVf, / ,17-:'~-v >t;v:7J1Il~b*JE'.f'ipti, m 1 ~Bi"iP 
1.J" G O)m 1 BF1i{y 2 m 2 ~Bf'iM" G O)m- 2 BF1i{y 2 O){ftt~~i= J: vJ BF O):¥fJ~15foJ ~ 
~JYi: L, ~l:lt:¥1J*15ftiJ i=r,6 t: -C / ,1 A,~ -v >t Jv9!!:II ~ fr 7 1J"b1J" ~*Yi: L -C ti d:. Po 

(0146) 
tcct.:s, ::zjs:¥f,BJHil::_gc*:fi'tEO)~J~H= ~NG ;hf:::_ ti O)c iitcct <, ,1:11o===r ~i~M£ L iJ: PiTilfflc:@il[ 

3t~9 6 2:: 2 /J'loJ~tc d') 6 0 ~ t:::.., l::_gcO)JJl!:Ilti, ;,( ,1 > 7°Pt '1/ y-0) R OM~t=iieJ~ ~ 
;ht:::.. ::::r > l: ::i - !7 :f P :7'' 7 b t= d:. --J -C *froJ ~tc d') 6 o -1:::_izt O)jlj t= .:8 l \ -C, :@i.:9l1II ~ ::::r > 
e: ::i - !7 ( 7° r=r t '1/ -!t) t= fr;b-1± 6 t:::.. &':> O)orJ%1:i$ ~ ii'iu" 7° r=r :7'' :J L ti, :rl .1:r iJ: !7 '1 7 O)?F 
-BilfJiJ:::::r>e:::i-!7oJgm~f::$: (non-transitory computer readable medium) ~Jt:jP-C 
~;f;~ ~ .t1, ::::r > e: ::i - !7 i= 1~ttT 6 c: 2 /J'lc ~ 6 0 ?F-BilfJtcct ::::r > e: ::i - !7 oJim~i:$:ti, 
fl.!:fiJ:!7'17°0)*ffO)d'),6gct,1;~1;$: (tangible storage medium) ~~'Ll"c ?F-Bilf]tcct::::r 
> l: ::i - !7 oJgm~f::$:O)f§Hi, lifiYll:lct1:~1* ( flj;t ti7 V ~ 1/ -:f;v-?' -1 A :7' 11.UY\T - 7°, 
/'\ - F -r -1 7-- :7 F 7 ,{ --f) , 7tmY\l:lci~~1::$: ( flj ;t tift;E_uy{ -r -1 7-- :7) , C D - R OM ( 
Read Only Memory) , CD- R, CD- R/W, -='¥-~1::$:~ =c I} (fglj;zti, '? 7-- :7 ROM, 
PROM (Progranm1able ROM), EPROM (Erasable PROM), 77,/1/::iROM, R 
AM (Random Access Memory) ) ~ ii'Li' C ;t t:::.., 7 P f 7 b ti, :rf .!:f iJ: !7 ,1 7 0)-Bi If] tcct 
::::r > l:° ::i - !7 ciJl:lm~1::$: (transitory computer readable medium) t= d:. --J -C ::::r > l:° ::i - !7 
t= f~~~ ti -c ti J: po -Bilf]tcct ::::r > e: ::i -!7 oJg,rr~{::$:O){YIJti, ffi:Yl1§{y, 7't·fi{y, &uffl: 
fui&:~ iiU O -BilfJ 7J: ::::r > l: ::i - !7 oJgm~1::$:ti, ffi:fl& u"'7t 7 7 ,1 /\~0)1JJ!bffl·fi!Elt, JZ 
ti~*iHflH§!Elt~11" L -C, 7P ::7' 5 b ~ ::::r > e: ::i - !7 t=1~r□c ~ Oo 
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(f-f~vJ~BJ:J) 
(0147) 

1 0 0 
1 0 1 
1 0 3 
1 0 5 
200 
203 
206 
2 0 8 
2 1 0 
300 
304 
3 1 2 
400 
4 0 1 
405 
409 
4 1 2 
420 
422 
430 

BF A::fJ~u"r 
~ 1 !lx.aii~ (;,< 1" /Y~ Y) 1 o 2 
/ ~ _::;(q- -v ::,,,t Jv9l!:Ilii~ 1 o 4 
¥1JJEJf,a:~:im'XOii~ 
BFA7J~u'l'. 
/ ~ _::;(q- -v ::,,,t Jv91.!:Ilii~ 2 0 4 
BFll Fs~¥1JJEii~ 2 o 7 
*~$ 209 
:¥e.:rc~-=t'- ( L E D) 
BFAJJ~u'i'. 
BF£ff~JE$ 311 
/ ~ ;;(q- -v ::,,,t Jv5e11*¥1J;i:ii~ 
/ ~ :A'q- -v ::.,,,t;v'"7 ~ Y ( BF AJJ~@'.) 
~ 1 !lx.aii~ (;,< 1" /Y~ Y) 4 o 2 
¥1JJE*a*im'XOii~ 4 o s 
L E D F 7 ~ ,1"\ (:¥e.:rcmU11Wii~) 4 1 0 
¥'~ii'¥1J;i:91.!:Ilii~ 4 1 3 
~w 421 

423 
440 

~ 211:x.Bii~ (-!j----;f'"7 ~ y) 
BF J1aff¥1JJEii~ 

BF J1□ ff ¥1 J JE ii~ 
/ ~ _::;(-lj-- --;l v ,y -lj--ii~ 
:¥e.:rt itu rim ii~ 

~ 211:x.Bii~ (-!j----;f'"7 ~ y) 

~*l*/fiii~ 
LED 
~~~2sz1iii~ 
7-. ~ - 7J (Jnl a J'f~) 
~Jv J, Y 1J ,y --;l 
~r~:1m,fi~u'l'. 
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(~ffi :g J 1i~til<K OJ iTil±tl 
ml<KJJU) 

m 1 !lX a if~ 2 , 
m 21tx.aif~ 2, 
~uicm 2 4Xaif~tP GAtJ~ ttom 2 aF1i{y~.l=!=Jit ,-c, ~uicm 1 4Xai'\'~h--GA1J~ ttom 
1 a F/fi{yt=xiT 6 / ,r _::::(~ -v >t Jv ~fr "5 / ,r .:::(~ -v >t Jv:911Hlrn~2, 
~Ugc/ ,r _::;(~ -v ✓ tJv:911Ili'\'~t=-B~t 6 / 4 A-~ -v >t;H~OJaF1§{y0JaF £1:'f ~-'JQJJET 
6 a F rP□ ff~JJEJ'\'~ 2, 
~uic a F r?aff-'¥1JJEJ'\'~t=.t3 ~t 6 ~JJE*a*~imr.DT 6-'JQJJE*a*imt.oif~ 2, 
~~1imToaFA1J~i!"L 
ml <KJJl 2 ) 

~Ugc a F r?a1:'f-'¥1JJEJ'\'~ii, ~iJgc/ ,{ _::;(~ -v >t Jv:911Ili'\'Mtfr "5 ~Ugc/ ,{ _::::(~ -v ::,,,t Jvnt7}1J* 
8'lt=f,1JP-C1t ,6tJ\t=£-5P-C ~iJgc/ ,r _::;(~-v ::,,,t ;v1~0JaF1§{yOJaFrP□ff ~-'¥1JJET 6, 
il<KJJl 1 t= ictiOJ a F AtJ~i!"L 
ml <KJJl 3 ) 
~U8CaFJ1□ 1:'f-'¥1JJEJ'\'~ti, ~Ugc/ ,{ ;;(~-v >t;v~iJOJ~uicm 1 aF1§{y2 ~Ugc/ ,{ .:::(~-v > 
t;H~OJaF1i{y 2 ~ ttl5tT 6--: 2 c\ ~uic/ ,r _::;(~ -v >t ;1,,iJi~1J*fl'lt=f,1JP-C PotJ\~ 
~JJEL,, ~uic/ ,r -7-:-~-v ::,,,t;1,,tJi~1J*fl'l'=f,1JP-CP6 2~JJEL,k..~t5-t-=~uic/ ,r -7-:-~-v::,,, 
t Jvf~OJaF 1i{yOJaF rPaff iltR1t \ 2 -'JQJJET 6, 
il<KJJl 1 t-=: ictiOJ a F AtJ~i!"L 
ml <KJJl 4 ) 

MIJgcaFJ1aff-'¥1JJEir~ti, MIJgc/ ,{ 7-:'~-v ✓tJvMIJCTJMIJgcm 1 aF1§-fy2 MUgc/ ,{ 7-:'~-v > 
tJv1~0JaF1§{y2 OJl::tl5tOJ*a*, ~Ugc/ ,{ 7-:'~-v >tJviJi7}1J*8'lt-=:ff1JP-CP6 2-'JQJJEL, 
, ii\~, ~uic/ ,r 7-:-~ -v >t Jv1~0JaF1§{yOJ+i515~&htpffJEOJrl!11iL,J__t_ c &') o ~t5-t=, 
~Ugc/ ,{ 7-:'~ -v ::,,,t;L,,f~O)aF1§{yO) aF£1:'ftJiR1t \ 2 -'¥1JJET Q, 
il*rJt 2 t=ictioJaF AtJ~i!"L 

(gl<KJJl s) 
~Ugc a F r?aff~JJEJ'\'~ii, ~Ugc/ ,{ 7-:'~ -v >t Jv~U OJ~Ugcm 1 aF1§{yOJ+i5!5~& 2, ~Ugc 
/ ,r 7-:'~-v ::,,,t;H~OJaF1§{yOJ+i5!5~&2 oJ~htp!fJEOJrl!1iitJ-1:_c&1:lo~t5-t=, ~uic/ 
,r 7-:-~ -v >t ;H~OJaF1§{yOJaF rPaffntR1t \ 2-'JQJJET 6, 
il<KJJl 1 t-=:ictiOJaFA1J~i!"L 

(gl<KJJl 6) 
~uicaF rPaff-'¥1JJEir~ti, ~Ugc/ ,{ 7-:'~ -v >t Jv~U OJ~uicm 1 a F'f§{yOJ+i5!5~&t=:x-1T 6 
~uic/ ,r 7-:-~ -v ::,,,t ;H~OJaF1§{yOJ+i5!5~& 2 0) tt$:ntptfJEOJrl!fiit1 re&') otit5-t=, 
~Ugc/ ,{ A-~ -v ✓tJvf~OJaFl§{yOJaFrPaffhiRP 2-'JQJJET Q, 
il<KJJl 1 t=ictiOJaF J\tJ~i!"L 
ml <KJJl 7 ) 

~uic/ ,r A-~ -v ::,,,t;v:911Itir~ti, ~uicm 1 I1Xair~cllXa~ ttt-=aFt=f?~ tt6~a.mt:5t~ 
~uicm 2 I1Xa-&~c4Xa~ .t1.J-:aFt-=:£01t \-c:tfPmUT o--= 2 c~uic/ ,r 7-:-~ -v >t;v~ff "5 

il*rw 1 n£ 6 oJP9titJ-- 1 rJtt=ictiOJaF AtJ~i!"L 
(gl<KJJl 8) 

~uic/ ,r 7-:'~-v ::,,,t;v:911It-&~ti, ~uicm 1 I1Xai'\'~c4Xa~tLt-=aFt=~f8ATo~laftx::5tOJ 
~t§ .mt:5t ~ ~u icm 2 !lX ai'\'~c itx a~ tit::.. a F, = £-5 it \ -c ±mt G, ~iJ icm 1 !lX ai'\'~c 4X a ~ 
,t1,t::._ aFt=~U8C±fIX L, k~afiX:7tO)J~~rtx::5t~1J□l'!T 6--: 2 c~Ugc/ ,r 7-:'~ -v >t }v ~ff 
"5 il<KJJl 7 ictiOJ a F AtJ~i!"L 
ml <KJJl 9 ) 

~uic-'¥1JJEit-a*imt.oi~ii, 
7t ~ 3%7t T 6 3%7t~-=t'- 2 , 
~Ugc3'£7t~-=t'-~ mUfiWT 6 3%7tmUfiWif~ 2, 
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~1,m;t, 
~JJgc~7ttlJiPiBtt, ~iJgcaFJ1□ ff¥1JJEiBt=.:s~t 6¥!JJE¥a*t:£-::Jp-c ~1Jgc~7t~~~ 

,~'KfXti,~~~ 7±- 6tlJiP~fr -5 2:-. c c~IJgc¥fJJEJftjj*~imr.09 6, 
gl<KJJ'l 1 JJ£ 8 O)P9,ti,h" 1 JJ'lt:gci'4;0)BF A7J~ti"L 
ml <KJJ'l 1 o J 
m 1 itx.BiBcl[x_ a~ .t1'kaFt=£--5P-CBFll Fa~C&':> 6 ;()'>0)¥(jJE ~fr-5 a Fil Fa~¥!JJEfrB 

~ e,et= iJm;t, 
~IJgCBF J1aff¥!JJEfr~ti, ~IJgc a Fil Fa~¥!JJEiBt: BP-Ca Fil Fa~c &i:> 6 c ¥!JJE~ ti, -C P 6 

~i'i-t:, ~IJgc / ~ 7-:':\- -r :,,, t Jv9J1flfrBt= .:s~t 6 / ~ ;( ::\=- -r :,,, t Jvf?zO)BF t§~O) a F J1□ ff 
~¥1JJE9 6, 

gl*Jffel: 1 n£ 9 O)l,'>9,fl,;()" 1 JJ'lt=gctiO)aFA:tJ~il"L 
rnl<KJJ'l 1 1 J 
~iJgcaFll Fa~¥!JJEfr~ti, 
m 111xBiM'-GA:tJ~ n6m 1BF1§~~~JE~0)*1_s'.r:cml1B(t&~tit=~~96fflli8z~ 

~~fr~c, 
~iJgcmJ)W~~~frBt=.:s~t 6~~1?zO)A~:7 r- Jvmtfrt=£--5v "L, BFC&':> 61.J"BFC~i 

~it "~Brixft-c&i:> 6 n"~¥IJJE9 6BF¥1JJEiBc, 
~1,m;t 6 gl<KJJ'l 1 0 t:gci'4;0) a FA7J~u"L 

( gl<KJJ'l 1 2 J 
~JJgcm 11rx.a iBti, ~i!'L:is:1tIEOOt:jJljci!'L ~ n6 :1- ~ /'°? ~ :7 c&i:> vJ, 
~ugcm 211xafrBti, ~i!'L:is:1t~oot=jJljci!'L~ n6'-fj-:f'7' ~ :7 c&i:> 6, 
ill<KJJf 1 JJ£ 1 1 O)~ ,-,r;ti,h" 1 JJft:gci'4;0)BF5)\.7J~i!'L" 

( gl<KJJ'l 1 3 ) 
~Ugcm 1 ltXBfrBcllXB~ n6BF c ~iJgcm 2 ll-ZafrBcllXB~ n6BF c O){SL:t§{1H:£-5 

P -C :I- ~ :,,, '? ~ ::7 15 roJ ~ ¥1 J JE 9 6 '? '1 :7 15 roJ ¥1 J JE frB ~ e,e t = J! 1im L, , 
~Ugc a F J1aff¥!JJEfrBti, ~Ugc'? ~ :715roJ¥!JJEfrBt: .:s ~t 6 ~Ugc :I-~ /·? ~ :7 7'5ro:J 0)¥(JJi:Jfta 

*'=£-:5P-C ~Ugc/ ~ ;;(::\=- -r:,,, t Jv5!1:1ftfrBt=.:stt 6 / ~ ;(::\=- -r :,,,t ;vffO)BF1i~O)BF 
£ff ~¥1JJE9 6, 

gl<KJJ'l 1 2 t:gci'4;0)aF A7J~L!'Lo 
( gl<KJJ'l 1 4 ) 
~Ugcm l l[XafrBcltXB~ n6 a F c ~Ugcm 2 ltXBfrBc-4Xa ~ tL6aF c 0)1J'.[t§~~;f*/:t 

9 6 fJ'.[t§~i* /:tfr~ c, 
~Ugc1J'.[t§~i*/:tir~c~/:t ~ ntdJ'.[t§~n?@tl]~@mt~~Hit=.:s~t 6fJ'.[t§~ c L L~;E~ 

n-r 1i, 6 JTI!ffl pgc &') 6 n"~ ¥1JJE9 6 fJ'.[t§~¥!JJEfr~ c, 
~ iJm;t, 
~Ugc a F J1aff¥!J5i:fr~ti, ~UgcfJ'.[;f§~¥!JJi:fr~t: .:S tt 6 ¥!J5i:Jfta*t:£-5P-C, ~Ugc/ ~ ;;( ::\=­

-r :,,,t Jv5!1:1flfr~t=.:s~t 6 / ~ -7-:'::\=- -r :,,,t }V1?z0) a F1§~U) a F5 r?aff ~¥!JJE9 6, 
gl<KJJ'l 1 2 t:gci'4;0)aF A7J~L!'Lo 

( gl<KJJ'l 1 5 ) 
m 11tXBfr~c, 
mzitxafr~c, 
~ugcm 2 llx.BfrM"GA:tJ~ n6m 2 BF1i~~mi,,-c, ~ugcm 11tXBfrM"GA:tJ~ n6m 
1aF'fi~t=H96 / ~ ::::(::\=- -r :,,,t Jv ~fr -5 / '1 7-:'::\=- -r :,,,t Jv5!1:1flfr~c, 
~Ugc/ ~ :-:(:\- -r /''°t?Jv5!1:1flfr~t= .:s ~t 6 / ~ -7-:':\- -r :,,,t }V1?zO)EfFl§~O)BF @ff ~¥1JJE9 
6 BF rfhff¥!JJEfr~ c, 
~ugc/ ~ 7:'::\=--r :,,,t 1HftO)BF1i~~1*1i9 6:t&1ifrBc, 
~Ugc a F J1aff ¥!JJEfr~t= .t3 ~t 6 ¥!J5i:Jfta* ~ im.r.09 6 ¥!JJEJfta*imr.DfrB c, 
aF1i~~~1i9 6x1ifr~c, 
~Ugcjz1ifr~cx1i L- t::. ~UgCBF 1i~t:£-::Jt "-c BF~ -Jff B9 6 -Jff Bfr~ c, 
~ ~ 1im 9 6 :rm 1i ~ iM'. 0 
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( g~:1<:rl'l 1 6 J 
a~u'i'.OJ~~~~ugc~1timc aF"ft~~:i~Ht'9 o~1t~~""'tn ~J Yx.ol7J 1) Yx.i~~~i= 
~1mP~,, 
~ugc¥fJJE*a*:rm:mi~~i, ~ugct7J vJ Yx.iMr~ugc~1ii~caF51t~~~1t'9 ;s J: -5 i=:t7J t) Y 
;{__ --CP6~i'd=:.t3P---c ~Ugc/ 4 _::;('q--v :,_,,-t;v{~OJaF51t~OJaF5J1a1'i7Y~N5lfccib6 ('."_ ~ 
~ 1t1t EfJ t =: :im:ID '9 6 , 
g~:j<:Jffel: 1 5 gctiOJ:im1t~u'l'.o 

rn~ :1<:1ffel: 1 7 J 
m1?470*:,_,,~m2?470*:,_,,0)y~<~~2~0J?470*:,_,,~~~9o~u'l'.c 
~ffl ~ h 6 ~~:im:ID 15$ c db -:> --C, 
~U8cm 1?47 o*:,_,, ~ ~U8cm 2 ?4 7 o*:,_,,c--f n:fttaF5~llXa9 ollXa-7-.-J- ,y -;1 ~ 

~U8cm 2 ?4 7 o* ✓cllXa~ nt-=aF5~fflP--C, ~ugcm 1?47 o*:,_,,cllXa~ nt-= a 
p3,=:x-;f96 / 4 _::;('q--v :,_,,-t;v~ff-5 / 4 _::;('q--v :,_,,-t;v9l1:E_fj[-7,.7,y :f ~' 
~U8c/ 4 _::;(' q- -v :,_,,-t ;H~OJaF5 /ft~OJaF5 r:Paff ~¥!JJE:9 6 a F3 J1aff ¥1JJE_::::z -J- '>' 7 ~, 
~u 8C¥!J JE'.Jfta *, =: £ -5" \ --c ~~ ~ :im:ID '9 6 tk:~:im:ID _::::z -J- ,y :f ~ , 
~ if9 0 ~~JlfJ:x[] 15ttc 
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(~ffi:g) ~~~ 
(~~) 
rni~J / --1 A,q- -v :,,,,t ,v~i'II:~ :rOO-tm=iM"--tt---c BJ=J §fi;t a p5 ~ t.rd~c ~ 6 J: -5 ,= '"t 6 ~ ~ 

oJl'II§~ '"t ◊aF A7J~u'[iJs;*&') G h ---CPt-=:o 
(M~*~)*~~0aFA7J~i!"t'.~. aF~~a'"t6Mll!Xa$(101) ~- BF~ 

11x a '"tom 2 l!Xaf7i~ ~ c 1 o 2) . 0 2-:::,) 0.L!X a i~~ g1Jm9 o O -t- L, ---c. ~ugcM 2 l!X a i~ 
1J" G A7J ~ .ho m 2 aF1§~~ ffiP---C. ~Ui:JCM 1 l!Xat7iM" G A7J ~ t16 m 1 a F1§~i=xt 
'"t 6 / --1 _:::;( q- -v :,,,, t Jv ~ fr -5 / --1 _:;(' q- -v :,,,, t ;r,,J.J.!_IJlf7i~ ( 1 o 3 ) i= J: ~J . 7 !J T ,,r --y- / --1 
_:;('q- -v :,,,,t ;vf~l'Il§~~:E[9 6 0 --f L, L. ~Ugc/ 4 _:;('q- -v :,,,,t Jv:911Ilf7i~i=.:B~t 6 / 4 _:;('q- -v 
::,,,,tJvfft0aF1§~0aF rf□ J1f ~¥!JJE9 6 a F rf□ J1l'¥!JJ.Ef7i~ ( 1 0 4) ~. ~Ui:JCaF rf□ J1l¥!J 
J.Ef7i~t:.t3~t 6¥fJJ-Eit-fi~~Jffi~96'¥fJJ-Eit-fi~JffiJOf7i~ ( 1 0 5) ~- ~g1Jm'96a 

(m:J:RC[J) [[I 1 
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JE'.~ .t'1 't t "6~ii'ii~iJgc3'€7tfi~~ ,B1KPt:k@~ L 't t Rv \c 

~ t::., ~ugc3'€7tmUooi~ii, ~uic:rm1i)t:k@ni1F*1iif\@c~ 6~i'i-ii~Ugc3'€xi~~~~ffif\ 
@~ L, ~iJi:;c:rm1iif\@7Ji*1§if\@c, 7J"~, ~UgcaFJ1aff7JiR5lf~¥!JJE'.~n--CP6~i'i-ii 
~ugc3'€xi~~ ,Bff:t:k@ ~ L, ~ugc:rm1i)t:k@ni*1i)t:k@c, iJ"~, ~iJgcaF □0□ ff iJi~ R ~ '¥!J 
;£~ n L V) 6±Jii-ii~IJgc3'€7tfi~~ ,B~)[:k@~ LL t» Rv \0 

~ t::., ~iJi:;caFJ1aff¥!JJEti~ii, ~Ui:;cm 1 ~ati~c~X.a~ n6aFOJa_m v~;H:£-:Jv \ 
't ~IJgc a F J1af1f ~¥!JJE L 't t» Rv \0 
~ t::., aF~~Xa9 om 2 ~ai~~, ~ugcm 2 ~x.aiM"GAtJ~ nom 2 aF1i~~ m 
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~t6~Ugc/ .,f .::~Z':3?--v /'tJv{3tOJaF1§~~~f'i~t=*1iL, ~uicaFJ1aff¥!JJEti~ii, ~IJgc/ 
.,f 7-:'::\=- -v /'t Jl,,f3z0) a F1§~U) a F J1aff ~¥!JJE L --ct» RPo 
~ t::., m 1 ~ati~c~X.a~ nt::. aFt:£-:5P'taFIX Fs~c~ 6n"OJ¥1JJE~fr -5 aFIXFs~ 

¥!JJEfi~~ ~:= 1/m;t, ~IJgc a F J1aff¥!JJE'.fi~ii, ~IJgcaFIX Fs~'¥1JJEti~1= .Bv \--ca FIX Fs~c ~ 6 
~ ¥1JJE ~ ,fl L V \6±Ji';-(:, fciUgc/ .,f 7:'::\=---v /'t Jv:9)1flti~(=-B~t 6 / .,f 7-:'::\=---v /'t)v{3zO) a 
F1§~0JaFJ1aff~¥!JJE'.L --c l>RPo 
~ t::., ~uicaFIX Fs~¥1JJEi~ii, g 1 ~ati~n" G A:fJ ~ t16 m 1 a Fl§~~~JE-ftuJ*11l 

c ffl!1&:~tltit=at~9 6 ffl!1&:~at:~i~ ~, ~iJgcm.J1&:~at:~i~,= -Btt oat:~1-fzOJ _.7-.r-Z ::7 t- 1v 
mtft-t=£-=n \--c, 3'€l:;tit= J: 6 a F.ftitft-c~on" a FciitJ:P~a,irtft-c~ 6n"~¥IJJE9 6 
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aF5'¥1JJE:i'r~ 2, ~,fim;t --ct> .R:v \0 

~ t::_, ~iJgc%7tmlJfil:ni'r~ti, ~1Jgciffi1i§t,1<:@tJi?F*1ti:k@c cit> o tii!'i-fi~JJgc%7ti'r~~ )~ff:~ 
@2 L,, ~1Jgciffi1ii:k@!Ji*1ii:k@c, 1J"~, aFIXFs~ct~P~i','-(i, ~IJgC%7Ct'r~~}~~'Kf)~ 
@2 L,, ~Ugciffi1ii:k@tJi*1i:~@c, 1J"~, aF5IXFiflcclt> VJ, ~UgcaF5rP□ fitJi~.R:2'¥1JJE 
~;h,.'"(P6~i'i-~i, ~Ui:JC%7Ct'r~~}~~'Kf)~@2 L,, ~Ugciffi1i:~@!Ji*1§)~@c, 1J'>~, aF 
IX Fiflc cit> v), ~Ugc a F rPofi/Ji_R:-gf 2 '¥1JJE ~ ;;fl --C v, 6 ~i!'i-fi~Ui:JC%7Ct'r~~ }~~il:f(x)~@ 2 9 6 mlJ 
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~ k., ~UgcM 11Lx.ai'r~c!VZa ~ tto aF 2 ~UgcM 2 IVZai'r~c!VZa~ ttoaF 2 01JL:f§~ 
is::£-::5P--C ~ .--f >"7.--f :77JftiJ~¥JJE:9 o"?.--f :77JftiJ¥JJE:i'r~~~,=J:!1imL,, ~Ui:JCaFrPofi¥J 
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aF rP□fi¥JYi:A 5- ,y 7 2, im1t)~@¥JJE'.A 5- ,y --;1,::s~t 6¥JJE;ia* 2 ~Ugca F rP□fi¥JYi:A 
5- ,y 7,::stt 6¥JJE;ia* 2 ts::£-::5L ,'"( ~Ui:JC%7t~-=t'-~1~ff:~@, ,~'Kf)~@, ,~~;/:k@OJL" 
-9,rl.fY.uJi:;k::@2 t~ 6 J:.-) t-=: mlJ{Jl:p-9 6 mfJfil:pA T ,y 7° 2, ~::'f"r9 6 o 

~k., is:%~0-@acc1t>oim~~u1~, aF~lVZa96Ml!VZa$2, ~u~Ml!VZa 
i'r~cllx.a ~ t1 oaF5~aF1i{y 2 L, --c 5}f'r~t=*1i9 o 1*1ii~2, ~iJgc*1tf'rMi~ui:JcaF51i 
{y ~ *'ft L, i:r_ v '?F*/fi:~@!J" G ~Ugc*1if'rMi~Ui:JcaF51i{y ~ *1t9 6 *1i)~@t: §~@'.OJ 
im1t)~@~t7J tJ Y;t otn vJ Y;tf'r~2, ~ugcM 1 ivzai'r~cOJaF 0J1Lx.a:~@~¥J£9 ollx.a 
:~@¥JJEi'r~ 2, * ~ %7C9 o %7ti'r~ 2, ~ugc%7ti'r~ ~ it1J1J1:n9 o %7tm1Jfil:ni~ 2, ~ J:! 1im L,, 
~Ui:JC%7C\1JIJfil:Pi'r~~i, ~Ugct7] VJ Y ;t i'r~!Jitl] VJ Y ;t 6 ~Ugciffi1i:~@2, ~Ugc!VZ a ;~@¥JJE:i'r~t= 
B~t 6 ~IJi:JCffi 1 !VZai'r~cOJaF OJ!VZa:~@2 t:£-:5P--C, ~Ugc%7tt'rM\ 1~ffi:k@, /~~ 
:~@, ,~'.Rf:~@, 0 l, --f'tth"OJ)~@~ 2 o J:. -5 i= it1Jfil:n9 o 0 

-:=-:= c, ~Ugc%7tm1Jfil:Pi'r~ii, ~Ugct7] VJ Y;tf'rMt~Ugciffi1i:~@~*1i)~@t:t7] vJ Y;tk.~ 
i!'i-t=, ~JJgc%7ti'r~~ ,~'.Kfi:fo::@2 L,, ~Ugcivza:~@¥J£i'r~c¥JJE~ tlt::_!VZa)~@ts::£-:::Sv ,--c 
, ~U i:JC%7tt'r~ ~ ,~~)~@ 2 9 6 s:= 2 ~ ftf:l& 2 L, --C t> .R: l \ o 

(%8}:I OJ~11*) 
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is:%BJ:It= J:.tti!, ~Gttk.itiJ;fJT'c.R:fit~aF~*1ic ~ o*'ft~u12 )~@1mm7J$~ 
t:if:1~9 6 -:= 2 tJic ~ o 0 

([RJOO OJM *t~gRBJIJ 
( 0 0 1 5) 

([RI 1 ) *JJfuOJM@ 1 i: 1io im1t~u10.Nt.61x: ~T9 :fo ,:; :7 [Rlcc!t> 6 o 

([RI 2) *J]fuOJM@ 1 t=1ioim1i~u10iMt0ffrEtt ~T97 p -cf--v - r' [Ric cit> Oo 
([RJ3) *JJfuOJM@Zts::1i6im1i~ul (/.--fA'::\°--v>tJv"?,1:7) OJ5}'G. ( (a) IE 

aacm, ( b) ~OO[RJ) ~T9[Rlcclt> 60 
([RI 4) *J]fu0JM@2 t=1ioim1§~@'.0J,Nimt~T97'P ,y :7 [Rlcclt> Oo 
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cclt>oo 
([RI 7) *JJfuOJM@3 t=1ioim1i~u10tlmt~T97'P ,y :7 [Rlcclt> Oo 
(cm s J im1i~u1 c aF A1J~u1) uJf3€m~,=x-t9 o )Jfti] 21JL~§ 2 0001i~g5t8JI9 o 



-113-

[Kle&':>Oc 
(cm 9 J **O)Jt;@ 3 ,= t7~o ,;,( ,1 ✓ '"? -,1 ::7 JJ[ti] O)~JJE:7l1ft cm 1 ~JJE:7l1fU O)mtti ~ 

~97P--:f--v- r-CKle&':>Oo 
(CKI 1 o J **O)Jt;@ 3 ,::: 1i(;:o / ,--r _::::(:3(=- -v ✓t Jv-:t1J*O)~JJE:9l1f10)mt;h ~~9 7 o -
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(CKI 1 1 J *:/nE.O):ft;@ 3 ,::: 1l6 aF rPafH::: ~ 9 6 tt?-€5-~JJE:9l1fl O)fM'fc O)mt,h ~ ~9 7 
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( 0 0 1 8 J 
m 1 llx.air~ 1 0 1 ii, iffi{g~u"L 1 0 0 t=ICZ iJf,t~t G tit~'""< -1' ::7 e &':> ~), a F~ !lX.a9 6 
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~JJEi'i~ 1 0 3 (:::t±:\7]~ ,h{So 
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::: ::: e, $!1t8'l,:::aFJ1aff~J'.fEir~ 1 o 3 ii, m 1 i{Xair~ 1 o 1 ellXa~ ti6aFO)a_m 
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2 !Jt a F1§~~*{g9 6*{g:[:k:@ C*{g=E-- F) _xJi*1ii~ 1 o 2 !JtaF,fg{y~*1i L ~ 
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(0024) 
t~-B- 1F*1i)t:k@ (;z., !l //\4 t- F) i=tt, ~i'½BJ: VJ */ri~ tto1i~O)x1iii l,---CP 
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~u"r O)~i'rt=: it, 1F*1it1<:@ti, faJ 't L, t~ 1t -.t,1<:@c db o o 1F*1it1<:@ii, s:: 0) J:. 'J t~3z/(i 
)[:k@-'?f□J 't L, t~ 1t -.t,1<:@t~ ~· ~ i3' :7J.., *1ii'½B 1 o 2 iJiBF 1i~ ~ *1i L, i;t 1t ";[:k@~ :Fa L, c 1t-. 
o O ;1;t -B, ij[tiffl ~l~;Jl~ 0) "? 4 !7 o * :,, 0) tii'r i = i'i, ;z., 1:::: - n ii ij[tiffl ~~i~, = jlljc u"r ~ t'L 

oo 
(0025) 

PTTi'½Bl 04ii, J:vJ~tflfH:::ii, :im1i~u"rl 0 00)1'[1:,tn:::I{X!J1i~tGtlk:im1i)t:k@ 
~ tl] VJ Y ;t o tl] tJ Y ;t ;z., ,{ ,y + c c!b tJ , &ffl ~ iJi:¥el:;ti ~ ff 'J H~ t::: ~ l:lt P T T i'½B 1 0 4 iJitEJ3 
T'~ tlo s:: ~ c, :im/(i>t:k@iJ\ 1F*1i)t:k@iJ"G*1it1<:@t:::t7] !J Y.:t Gtloo Tt~;b'ls, ~ 
u"r 1 o o 0):1m1it1<:@ii7"-'7 :;tJv r- c1FJ*1i>t:k@~ ~ tJ, :¥el:lti~ff Pt-:Pfiffl~iJip T Ti'½B 
1 o 4 ~tEJ3T'T o s:: ~ cfim~i= J:--::;, ---c-=¥-i:frc·*1it1<:@,:::t7J tJ Y .:t G tto O PT Ti'½B 1 o 
4 iJitEJ3T'~ tt o ~, *1i:t:k@t:::t7] tJ Y ;t G t1k s:: ~ ~ TT*,(it- F1i~iJi*1ii'½B 1 o 2 
~ , :¥ex tu riwiB 1 o s ~ , = te ::tJ ~ tt o 0 

(0026) 
:¥exmUOOi'½B 1 o 5 it, :¥e7t~r 1 o 6 vJ:¥e7t~mUWT o s:: ~ c~u'l'. 1 o o O)&fflt-1<:@~ 

&ffl~t::::iffi'ID-9O0 :¥e7t~rl 0 6ii, ~u'i'.1 0 0vJi'[tft:::I{,ZtJ1-t~tGtlc.BtrJ, J:!tflfJ 
(::: ii LED (Light Emitting Diode) c db o B 0) ~ L, c l:\£BJ=JT o o 

(0027) 
:¥e7tmUWi'½B 1 o 5 ii, BF J1af1f '¥1J£i'½B 1 o 3 iJ" G J\1J ~ t1 o BF J1□J1f ~ TTBF J1□ J1f 1i 

~ ~, PT T-gB 1 o 4 J: vJ J\1JT o fltf O):im1i>t:k@iJi*fi)t:k@(:::t7] tJ Y.:t G ;h c Po 2: ~ 
~TT*1it- F1i~~ 1:::£-51t-.---c:¥e-rt~r 1 o 6 O):¥e-}'t)[:k@~mUOOT oo 

(0028) 
~2~, :im~~u'l'.1000)~~0)~;f1~TT7P-+~-r-~cdboo 
(0029) 

:¥e7'tmUWi'½B 1 o s ii, IltE u)iffi'fit1<:@iJi*1i;t:k@c db o 7J" ~ '¥1JJET o c ;z., ::;- ,y 7" s 1 o 
1) o PTT-gBl 04iJitEJ3T'~tlcBG9, *1§t-F1§~iJi}\1J~;h---CPi;tP~i'rii, 
fltE O)iffi1i>t:k@ii1F*1it1<:@c db Ok c1) (;z., T ,y 7° s 1 0 1 0) N O) ' :¥e7tmUfffiOi'½B 1 0 5 
ii, :¥e7t~r 1 0 6 i:::,H:fJffl:~~~~ 9, :¥e7t~r 1 0 6 ~~~fft-1<:@~ To (;z., 3- ,y 7 S 
1 0 2) 0 ~15, p T Ti'½B 1 0 4 iJitEJ3T'~ ;h cfltf O)Jffi7§)[:k@!Ji1~1i:t:k@c db o~i'rii, 
BFa0af1r'¥1JJ£iB103(:::.BPLBFJ1af1r'¥1JJ£91!:IliJiff.t);ho (7..7,y7°S l 0 3) 0 
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:¥e7tmU11Wi'½B 1 o 5 ii, BFJ1af1r'¥1JJ£i'½B 1 o 3 t:::.B~to'¥1JJ£'Yl1Il1:::£-5Pc, J*1iiB 1 o 

2J:tJ*1i~ttoBF1i~O)BF£f1riJiR:5ZfcdboiJ"~'¥1JJ£To (;z.,::c;--,y7°S 1 04) 0 

Tt~;f-=i'ls, aF£f1r'¥1JJEi'½B 1 0 3 J: vJ A7JTo aFJ1aJ1f1i~t=BPc~gtaFJ1aJ1f/Ji_R5Zf 
~ T~ t1 cit "oiJ":::f-R ~ T~ t1 c 1t "oiJ"~nfg~,T oo 

(0031) 
;z.,::c;-,y 7S 1 0 4 (:::Btto'¥1JJE0)*55f!:_ BFJ1aJ1f/Ji_R5Zfcdbo ~T~;flcPotii'rii, 

:¥exmUfffiOi'½B 1 o 5 ii, :¥e7t~r 1 o 6 ~ ,~i!M~ 7± o (;z., ::c;-- ,y 7 s 1 o 5) o ~15, BF r:Pa 
J1f ;lJi:::f -R c db o ~ T ~ ;h c 1t "o ~i'rii, :¥e7tmUOOi'½B 1 0 5 i'i:¥e7t~r 1 0 6 ~/~ff~ 7± o 

(;z.,::c;--,y 7S 1 0 6) o 

(0032) 
2:0)J:")(:::, :¥e7tmU11Wi'½Bl o sit, PTTi'½~l 04iJit7JtJtf.:to:im1it1<:@~, BFJ1□ J1f 

¥1JJ£i'½B1 o 3t=t~ttoaFrP□J1f0)'¥1J£*5~~,=£·-:::YPc, :¥ex~-=r1 o 6/Ji, ~~fftk:@, 
,~iJM:[:k@, ,~'KPt:k@, O)L\9;f17J'>O)t,1<:@~ l;to J: 'J (:::mUuWT Oo :¥e7t~r 1 0 6 Cl) 3 -:::)0) 



-115-

:t-f'.:@~:im t: c, ~u'l'. 1 o o 0ifffi:t-f'.:@~iim~t=:iffi-m9 o-:. ~ tJ\e ~, ,~iPt-f'.:@0:¥£7t~ 
-=t'- 1 o 6 ~ ?Jt~ITT t:::i~,ii Lt.: iiffi~ii:Eltr0 a F r?aff /J\~P-:. ~ ~ i~.ii L, "'< ,,f !7 1 o 1 
(::: D ~Jli-==>'tt 0~0cx"gf1ri1J~fr 7-:. ~ /J\e ~ 00 

(0033) 
tll:.0J: -5 t:::, **JJiE.0~@ 1 eii, :r1Mi~~t~t7J VJ Y.z c:im1i~fr-5 *7Jfti:J:im1i~1M'. 

(:::;BP c, ~@'.~ 1:tt,:J[Z tJ f-t~t G .hf-= LE D~0:¥£7t~-=t'-~ffiP c :iffi1g7Jfo] ~:@it7H::: fr!ffi 
~t=:im-m L--Y-:::), *1i ~ .t1 o aF31g{y0aF r?aff 0 NL~ L ~ #f--i±c:iffiffl9 o-:. ~ /J\e ~ 
00 

(0034) 
9tJ:;b ~, **JJiE.0~@ 1 0:iffi1g~@'.~i, :iffi7g)t-f'.:@~3F*1iik@iP G *1iistJ\aF {g{y 

~*/(§9 o*1g)[-f'.:@t:::t7] IJ Y.zotlJ tJ Y.zis~~9 Oo ~g~tl] VJ Y.zise~o PT TiM\ 
tEJ3T-~ .ho-:.~ e, :¥£7tfbUtnisii, ?F*1g)[-f'.:@~~9~~ff:[-f'.:@IJ'> G*1g:t-f'.:@~~9✓~'Kf)[-f'.: 
@t=~~9 o J: -5 :¥£x~-=t"-~fbUfffiJ9 o o ~(:::, :¥£7tfbUnWiSti, a F r?aff 0¥1J5Et:a*t:::£-5 
~, NfffeetaF £ff tJ\1~ G .t1 cir, o ~i',ii,~ff:t-f'.:@tJ" G ,~i~tt-f'.:@t=~~9 o-:. ~ elim~ 
t::: xi L c~@'.vJ{iffl)[-f'.:@~:iffi-xD9 o o iJE--:::, c fr!ffi~/J\, ~g~:iffifD ~3tttc~@'.0fr!ffi:[-f'.:@ 
~~~9 ofri1J~ ~ 0-:. ~ e' III ~-=f:1J{Ut=* G .flOaF 0o0off ~cx-m:9 0-:. ~ 1)\e ~ Oo 

(0035) 
feet.:B, J::.gc:iffi7g~@'.ii, PT TiS 1 O 4 /J\tEJ3T- ~ .fl c .:BG i"\ ~@'. 1 O O 0:iffi1g:t-f'.:@iJ\ 

3F*1i:t-f'.:@e ~ o~ii-1:::, 5}iS0:im1i~lM'.J: i? *1i ~ .tLoaF31i{y~x1i9 0x1iis~1Jffi 
;t c Pct> NPo x/riise3t1i ~ .tlkaF1§{yii, :r001r1i{y ~ .htd~, ;:2, e'- 77 J: V) a F 
iJ\m( a ~ .fl o o 

(0036) 
(*JJiE_(7J~@2) 

r%H a re 0fr!ffiiJ\;W'.zE~ tto*:¥£BJ=J 0*1i~u'l'.t:::.:s1r ,c, y ,1' !7 e~Xa~ t10aF 0 
a _m v/'(JviJ\ra'JP~i',e 1=>, gr5~0:¥£gr5/J\Jmlt£! 0~ia(:::j:JI!.1:J t1 c L ~ 1r \, a F r?aff /J\~~ 
e ~ o ~i',!J\~ o o 

(0037) 
-:. 0 J: -5 tJ:l~tiT-e ii, a _m v/'(JviJ\aF r?aff ~:@it7H:::~ L c Po~ ti§ ;t feet Po iJE-_::, 

C, a _m v/'(Jv1)\~1ii ~;l:H;t c .:B V), :¥£7t~-i'-iJ\~_:E;¥:~~~i@L c i ,feet1r '~Ee~--:;, ct> 
, III ~-=¥-mU:=1~*~ .ho a F3tio0off/J\~ <, III ~-¥iJ\~gr5pq'@~:rflH7H:::ffj!j,¥9 o-:. ~ iJ\e 
~ feet 1r, ~ § --:::, t.: Fo~~iJ\± t: ct-\ t.: o 

(0038) 
tit=, aF~T,1/ !l }v~~l*1§eJ-k'(§9 0±~5, a Ftt{y1t~fr--:::, c~j:iff~~ .hf-= J::. 

e*/(§ ~ .t1 o -:. ~(:::feet o iJ\, fflj1±£10)~ a(::: J: iJ, :@it7]tJ:aFH{y1tiJ\fr;b.tl 9, aF!J\i:I: 
.fl c L ~ -5 ~ P -5 gJ~/J\~~(::: tJ: o o 

(0039) 
.:z:--:. e, **JJiE.0~@2 t:::1io:im1i~u'l'.eii, III~-=¥-ffiUt:::1~*~*'10aF30aF3J1□ff~ 

lfJtitt=iti~t=:im-m9 o-:. ~ e, ~@'.0Jfr!ffi:t-f'.:@0ri=r~&ucx-§"~ f;'t L caF £ff 0ct-m:t= 
~~f o-:. ~ ~ oJ~t~ 9 o-:. ~ ~tif:l& ~ 9 00 tl T-, cmao ~ ffi Pc i::¥:$ffi(::: g52.8Ji9 o o 

(0040) 
cm 3 ii, **JJiE.vJ~@2 t:::1io:im1i~u'l'.2 o o 0JH'i~~~9cme~00 cm 3 Ca) ii, 

Jffil§~@'. 2 0 0 0 IEaocm ~, cm 3 ( b) ii, Jffil§~@'. 2 0 0 O)~o'iJcm ~, .:t:-t1-=c .fl~ L c 
Poa 

(0041) 
im1i~1M'. 2 o o ti, / ,1' _::;(:t-v ✓t Jv"'< ,1' !7 is 2 2 o ~ ~**im'(§~ 2 4 o ~ /J\:::t. - ~- 2 

3 0 e ;;t§ 1zJ = tf;rm: ~ ;f1' C p 0 ~ @'. e ~ 0 0 ::: 2: e' / '1 _::;( :t --y / t JV'<' ,,-( !7 is 2 2 0 ~ ( i 
, 3::=.t:::"'<1' !7~/J\jlljc@'.~.tlo aF7\.7J~@'.t:::g~~9oo / ,1' _::;(:t-v ✓tJv?,1' !7is2 2 o 
0~wIEaot=it, m-1llx.aise~0;;<,1'/?1'!7201 ~;:2,e'-77212~1J\.:z:-.t1-=c.t1]!1ic 
@'.~.tlcPoo 

(0042) 
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j: k, / ,,-f .::;(:3r- -v >t Jv? ,,-f :7 iB 2 2 0 O)~rnj(::: ti, g 2 llX a iBcdb ~d:r -:f? ,,-f :7 2 0 
2 2, ~;v 1' ~t= 1*ti9 6 t.= a) O)~Jv 1' :7 1J ,y :1 2 2 1 2 l){--f tt-f'ttjlljc@'. ~ .n-c P 6 0 

(0043) 
/ ,,-f ;;(:3r- -v >tJv? ,,-f :7 iB 2 2 O 0) -1:_iBt::: ti, LED 2 1 Oh\ j: k, iF!Uaot::: ii PTT 

iB 2 o 7 tJ{--f .n-£ ,h.jlljc@'. ~ tl -C P 6 o 

(0044) 
;):(:::, lflH§~@'.2 0 00)t$Jfflt~[Zj40)-:fP,y:7[Z]~~J,ijL,-C~BJ:J900 .im.1§~@'.2 0 0 

ii, ;;. ,,-f >?,,-f :7 2 o 1 2, -ir-:f?-1 :7 2 o 2 2, aFIX:Fa~-'¥!JY.Ei~2 o 3 2, / ,,-f . .::z:':3r--v 
>t Jv:9l!:Iti~ 2 O 4 2, / ,,-f .:::(y 7 v ,y -iri~ 2 O 5 2, ~~lH~1ii~ 2 O 6 2, PT Ti~ 2 
072, aFrP□ff-'¥!JY.Ei~2os2, LEDmUfiWiB2092, LED2102, ~*12sz.1iiB 
2 1 1 2 , 7' ~ - jJ 2 1 2 2, ~ g·fim9 6 o 

(0045) 
;;. ,,-f >? ,,-f :7 2 o 1 i;t, im.1i~@'. 2 o o 0) / ,,-f ;(:3r- -v >t Jv? ,,-f :7 iB 2 2 o t=lx tJ 11~t 

Gtlk?-1:7-Cdb~, aF~llXa96o :J.,,-f>?-1:7201-CllXa~tlkaF~~(Ml 
aF/fi~) ii, a FIX: Fa~-'¥!JY.EiB 2 o 3, / ,,-f ;;(:3r- -v >t Jv9l1Iti~ 2 o 4, &u"'aF rP□ ff-'¥!J 
Y.EiB 2 o 8 1::: It 1J ~ t16 o 

(0046) 
-ir-:f?,f :7 2 o 2 t;;;. ,,-f >?,,-f :7 2 o 1 2 IO]!f§t im.1i~@'.2 o o 0)/ ,,-f ;;(:3r--v >tJv? 

,,-f :7iB2 2 O(:::J{x~11ttGtlk?,,-f :7cdb 1J, BF~~a90o -ir:f?,,-{:7 2 O 2cllXa 
~.t1.f.:aF1§~ (g 2aF1i~) t•i, / ,,-f .::::(:3r--v >tJv:9l!:ItiB2 o 4.&ZYaFrP□ff-'¥!JY.EiB 
2 0 8 t=tt1J~t160 

(0047) 
:= := c, :J. -1 >? ,,-f :7 2 O 1 2 -Ir :f? ,,-f :7 2 O 2 0) 2 --=> 0)? ,,-f :7 0) -) ~, ;,< ,,-f >? ,,-f :7 

2 o 1 ii, It=it~ C@:Jli~) h" G O)Je.it~1lXa9 o g 11Jxai~t=;f§~ L,, ~@'.~aai:::jlljc 
@'.~tloo ~15, -ir:f?,,-f :7 2 o 2 (i, I(:::/ -1 _::;(:3r--v >t1v:9!1Ilt-=:fUJ:li90f-=&1)(-::~tt 
G .nt-:/mi7JO)~a~llXa9 6 m- 2 llXaiBt:::;f§~ L,, ~@'.~rnj(-=:jlljc@'.~ tloo 

(0048) 
t~.:s, -ir-:f?,,-f :7 2 o 2 O)jlljc@'.f:tL@'.ii, ~@'.~aai=~NY.E~tto 't)O)ciit~ <, ~@'.fflUaa 

~~@'.~00--f O)ft!!~@'.O) pqiBt:::jlljc@'. ~ .t1 -Ct" ct; .R:Po 1§ L,, 1Jt:r£9 6 / ,,-f .:::(:3r- -v >t Jv 
-:t11~ ~ [BJ a) o t-= a) i=, ;,< ,,-{ > y 4 :7 2 o 1 tJ{fim~mu-c db o ~@'.IEaat:::jlljc@'. ~ t1, -ir-:f? 
,,-f :7 2 o 2 tJ{@:Ji:J~ 0) JxxiiF!Uc db 6 ~@'.~o'iH::: --f .n-£ tljlljc@'. ~ tl 6 := 2 tJ{3lf j: L, Po 

(0049) 
a FIX: Fifl-'¥!JY.EiB 2 o 3 i;t, ;;. ,,-{ >? 4 :7 2 o 1 h" G A1J9 om 1 aF1i~i:::£0P-ca 

FIX: Fa~-'¥!JY.E ~fr 7 _: 2 C' Je.g3/J{fr;b,h L It\ 6 ix: Fa~C db 6 B FIX: Fa~ ~:.tttt 9 6 0 

(0050) 
a FIX: Fifl-'¥!JY.EiB 2 0 3 tJ{fr-) a FIX: Fa~cdb 6 /J'> 2'-) tJ~O)-'jQJJEt;t, ;,< ,,-f /Y --1 :7 2 0 1 /J'> 

GO)M 1 aF1i~~~JE~0)*1:tLc.~~Btt&:~Jtit-::3{~L,, --f0)7'~:7 1'1v.W<::5t~:5HJT90 
:= 2 (::: J:: t:J, £Jae db 6 tJ~, ~BC db 6 /J'>, j: t-:aFC (il;t P~afflt:5tc db 6 /J'>~-'jQJJi::9 
60 

(0051) 
aF!X:Fifl-'¥!JY.EiB2 0 3 [j:_, aF!X:Fiflcdbo :'.: 2 ~T9l§~~ / ,,-f ;;(:3r--v >tJv:9l!:IliB2 

o 4 .&u"'aFrP□ff-'¥!JY.Ei~2 o 8 t-=:/:t1J9 60 t~fTO)~BJ:Jci;t, ~g~aFl'lFa~cdbo := 2 ~ 
5f:9~~~aFl'l00ffi5f:~~2~L,-C~~96o 

(0052) 
/ ,,-f .:::(:3r- -v >t 1v:9l!:ItiB 2 o 4 ii, ;;. ,,-f >? ,,-f :7 2 o 1 J:: t-J )\1J L, t-=g 1 aF1i~ 2 -ir 

-f?,,-f :7 2 o 2 J:: 'J A1JL,k;g 2 a?51i~2 t:::£~5P-C / ,,-f .7:':3r--v :,,,t1v:9l!:Iil C~a.W<::5t 
tflJEE:7l1IU ~*fr9 60 

(0053) 
gtffFl(:::(i, / ,,-f .7:':3r--v >tJv:9l!:IliB2 0 4 (i, 100fi\S7-1 Jv'.7 ~fflP-C-!r-:f?,,-f :7 2 0 

2 cllXa~ ttt-=aFt=£·5P-C;;. ,,-f >? ,,-f :7 2 o 1 i=~iEJ\. 9 6~ a mtnO)~Jf§nxn~ 1=.mt 
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9 oo -i:- L -c / ,,f _::;(::\:- --v ::,,,t;v9/1HHm 2 o 4 tt, ;;Z ,,f ::.,,,'? ,,f !7 2 o 1 iJ" G J\1J L tdt l 
BF/(§~~, ~gt-1=.mt L k.~ a )rx::7tO)~;f§$t:5H= J: o / ,,f _::;( ::\:- --v ::,,, t )v JtHi~ ~ ~11□1'!9 
o .:: ~ t= J:-::> --c ;;Z ,,f ::.,,, '? ,,f !7 2 o 1 t=i£EA 9 o ~Bmt::5t ~ t1lJJ±9 o O / ,,f ;;( ::\:- --v ::.,,, t 1vY!!: 
flf'\'B2 o 4 ti, ~gt./ ,,f _::;(::\:---v ::,,,t;vf$:OJaF1i~~ /-1 ;;(-tt:fv,;1-tt 2 o 5 ~BFrP□ff 
-¥!JJEf'fB 2 o 8 ~ ""tt\ 1J9 o o 

(0054) 
.:: -:: c, / ,,f A'::\:- --v ::,,,t JvY!!:flf'\'B 2 0 4 ti, ;;Z ,,f /''? -1 !7 2 0 1 IP G A1J L k.i'Jg 1 a F 

1i~t=x-tL--c~JEMFs~ (f:1Ux.t12 5 6-tt::,,,-:7°;v) OJ7v-bf:ltt:::/,,f::::(::\:--y::,,,t;v:9!1fl~ 
~1J"9Oo 

(0055) 
ll T' O)g5t8J:Jcti, / ,,f ::;(::\:- -y ::,,,t JvY!!:flf'\'B 2 0 4 c / ,,f A'::\:- --v ::,,,t;v:9!1ffiJifr;p;h L~ 

B,ox:5tiJitflJJ±~t1k/ ,,f A'::\:--y >t1v1$:crJBF/ri~OJ.:: ~ ~ /-1 A'::\:--y >t1vY!!:IU$:1i~ 
~ f,J L --C g5l8J:J 9 o .:: ~ iJidb o o 

(0056) 
/ ,,f A'-ft 7° v ,y -tri'fp 2 0 5 ti, / -1 A'::\:---v >t Jv:W!Jlf'\'B 2 0 4 J: vJ A.1J Lt::../ ,,f ;:(::\:- -y 

/ 7?JvY!!:fU$:1§~0)J1'i!1&:~lmJ:J:::I~tt O BF l'JJ7j,O)~BDX:7t ~tQJJ±9 oY!!:fl ~fr -5 0 / --1 
A'-ft7 v ,y -tr 2 0 5 ii, ~Bnx:5t0Jtfl])±1$:0J1g~~ HiFs~~:tiOJBF4§~t=~ Ltd$:, ~** 
*1ii'\'B 2 o 6 t::: ti:\ 1J9 o o 

(0057) 
~fl*1gi'fp 2 0 6 ii, / ,,f _ _::(-tr 7° v '>' -tri'fB 2 0 5 J: VJ ~~tl{X-::, tdi~t:::x-t L --C .@iJ[ a F 

Z4~ 1L ~fr-::> td$:, ~ gl BF Z4~1L 1$: OJ a F 1i ~ ~ ~* 1& t::: ~~ L --c ~i'fB OJ ~*iim 1i~ @'. 
✓"-ro:nt--c~*l*1i-r oc 

(0058) 
~~, ~T'OJg5l~c~, _e~g5l~Lk./,,f~-tr7v'>'-tt$205~~~*~$206~ 

~ *lllsb --C im1ii'fB ~ L --C tl -5 .:: ~ /Jidb o o 

(0059) 
PT TJ'fB 2 0 7 ti, / ,,f A'::\:---v >tJI,,f$:OJBF4§~~~***1iiB 2 0 6 J: vJit1§9 O 7J'> 

L t~ 1t, iJ" ~ tl] vJ Y x. o C 

(0060) 
9~:b 'ls, PT Ti'fB 2 o 7 ti, El~@'. 2 o o OJim1itk:@ (iffi1§t - F) ~, ~fl*1ii'fB 

2 o 6 iJ{BF1i~~*/fi9 o*1i)~@C*1it- F)x.tifl~)~@cdbo=1F*/fitk:@crJ1t '9 
tLiJ"OJim1i>~@t:::-t7] tJ Yx.o" -:: -:: c, ~*13z1il'fp2 1 1 iJi~J'fpJ: tJ *1i~ tLoBFl§~ 
~~1i9ox1itk:@ Cx1it- ~') ti, _1:_g~=1F*1itk:@t=~~tiot::..lsb, fim~ii, 1i~ 
~ x/(§ L k.1t ,~i'i-ti=1F*1g)~@t::: tl] vJ Y x. o o PTT i'fB 2 O 7 t::: J: VJ, im/(§)~@ ~ L --C im 
1i~i!'r 2 o o iJiI{X vH~o*1itk:@)Ui:JF*1i:~@O)P9;h/J'>/Jim:J:R ~ tLoo 

(0061) 
f!ffi~iJi3'£iti~fr -5 Hit=: ~gt PT TJ'fB 2 0 7 iJifffJT'~ ;ho.::~ c, im1i)~@iJi, ?F*1i 

>~@iJ" G it1itk:@t::: t7] tJ Y x. G tL o o P TT f'\'B 2 0 7 iJifffJ T' ~ tL o ~, :iz:1i )~@1::: t7] tJ Y 
x. G tit::...::~ ~~9*1it- F1i~iJi~*l:iz:1ii'fB 2 o 6 ~, LE DfbUfiWf'fB 2 o 9 ~, ~** 
x1iiB 2 1 1 ~ t= tt 1J ~ tio 0 

(0062) 
aF£ff-¥!JJEi'fB2 O 8 ti, JZ:l§J'fpJ: VJ *1i~tio aF4§~C&':>O / ,,f A'::\:--y >tJvY!!:fl 

iB 2 o 4 t=.t~P--C fr:bttt::.. / ,,f A'::\:- --v ::,,,t 1vY!!:fl13tOJBF1i~OJ a F £ff ~-¥!JJE9 o C a 
F rPaff-¥!JJEi'fB 2 o 8 ti, -¥!JJE'.*a~ ~aF rPaff 1i~ ~ L --CLE DfbUfiWf'fB 2 o 9 t::: ti:\ 1]9 o o 

(0063) 
-::-::c\ aF£ff-¥!JJ-Ei'fB2 0 8ti, ~t'fpOJ~al~ti-?, /,,-(7:'::\:--y/'7?JvY!!:Ifili'fB2 04 

!Jiff-::> t::.. / ,,f 7:'::\:- -Y >t 1viJi5tfJ~EfJ t= ff1JP--C Po iJ"~UJ~~OJfffl.,r~~iJ" 1~ */riiBJ: tJ it1i ~ 
tLoaF~~OJBFr:TI:rffOJNL~L~~JE'.9O0 

(0064) 
1JUx.ti\ BFrPaff-¥!JJ-Ei'fB2 o 8 ti, / ,,f A'::\:--y ::,,,t;v9/1fli'fB2 o 4 !Jiff.')/ ,,f A'::\:--y::.,,, 
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t: 1v5Jl!:Ilt= J:--::;, -c ~ ,,f /Y ,,f -17 2 o 11.J, G O)ffi 1 BF1i{yt::::xt L -c "'±: t: 6 ~~_mi:::£-5P 
c / ,,f _:;('q- f ✓t Jvf.Ji~1J*lfH:::i1Jv '-c v "61.l'-~'=!:IJJE:9 6 2:: 2 iJic: 't:: 60 

(0065) 
J:!Wff-H:::, BF t:Paff'¥1JJE!r~ 2 O 8 tJ:, ~ ,,f /Y ,,f -17 2 O 1 7J'> /~ O)ffi 1 BF1§{y/Ji, __rgc 

/ ,,f _:;('q-f /'l?)v5)l1IU::: J:--::;, c 2',h < G p~~L cP61.J'-~l'ftb L, ~~_mf.Ji~JEO)rlj1f 
1:1_1:_ c: c!bnit / ,,f _:;('q- f :,,, t JviJi~1J*lfJ t:::f,fJPc P 6 2 '¥1JJE9 6 2:: 2 f.Jic: 't:: 6 0 

(0066) 
9tct;b'ls, aFJ1aff'¥!JJE!r~2 o 8 ii, / ,,f _:;('q-f ✓ tJv5Jl!:Il~UO)ffi 1 aF1i{yO)-'-fP}/'\ 

'7- (-'-¥-tSJ5~)J'.) 2, ~gt,/ ,,f _:;('q-f ✓ tJv5}l1IJ.{lO)i§{yO)-'-ftS)/'\'7- (-'-ft5J5~rn'.) 2 ~ 
1::1::li L, ~gt,J::tl17f.fi*(:::£-:5P -c / ,,f _:;('q- f ✓t Jvf.Ji~1J*lf] t=ifJP -c P 6 f.J, ~'¥1JJE9 6 2:: 
~ f.Jic: 't:: 60 ;:>{ ,,f /Y ,,f -17 2 O 1 c:~XB~ t16 a Ft= (igr5~0)*gr5 aF 2 m.lfil~ a f.Ji)EE.ff 
L c .:st?, ~JE'.J.:.j_J:_O)~~_m/.)ig,:g&') G ;h;h(im]fil~B/.Ji5<1J*lfJ t=tfPEE~ ;he v, 6 2 '¥1JWf9 
6 2:: 2 f.Jic: 't:: 6 k.. «) C: c!b 6 0 

(0067) 
LE Dm1Jtn!r~2 0 9 ii, [RI 1 O)**m!Jtn!r~ 1 0 5 (:::xiMSL, **~-=t'-c:c!b6 LED 2 1 

O (:::t!X:i1J'~im~im L c **~t-f'.:~~m1Jln9 60 LE DmlJfiW!r~ 2 O 9 (i, PT T!r~ 2 O 7 f.J, G 
A7J9 6:rm1i~~~~9~1i-r- F1i{y2, aFJ1aff'¥1JJE!r~2 o 8 iJ,GA7J9 6~1i!r~J: 
t'.) ~/(§~ tl6BFi§{yO)BFrP□ff~~9 aFJ1aff 1i{y2 (:::£--5't '-c LED ~mlJfiW9 60 

(0068) 
~rJGz1i!r~2 1 1 ii, ~g~O)~~f:rm1i~@'.J: bJ~**~1i~t16BFi§{y~3f:1i96o ~ 

fl:idi!r~ 2 1 1 (i, PT T!r~ 2 O 7 J: V) ~1i-1:-- F1i{y~ )\.1] L c P6~i';-(i, :EltfO)~ 
l!'LO)Jil'l§~~i:r~~1i~cf'.:~(-=:t7] t'.) g;t G ;fl c v ~ 6 2 L l, ~rl:x1i ~fr;btct po ~fl:x1i!r~ 
2 1 1 ii, :x1iLt::..BF1i{y~~{yLtdl~J=A e°-::h 2 1 2 t=t±:\1J960 

(0069) 
_7'.e°-::h212~. ~~:x~$211J:~A1JLk..BF~{y~aF~Lc~B96o 
(0070) 

~(:::, Jlfl'(§~@'.2 0 0 t=.:s~t6 aFJ1aff'¥1JJE5Jl!:IJ.O)ifi[.;tl~[RI 5 0)7P--:f-f- r- ~$~,~ 
L c g2B}j9 6 o 

(0071) 
BFIYFifl'¥!JJE!r~2 o 3 ii. ~,,f ✓Y4 -17 2 o 11.J,GO)m 1 aF'fi{yt:::£--5'Pciti~I.Ji* 

gr5g=rc: c!b 61.J, 2• 7 /.J'-O)BFIY Fifl'¥!JJE5Jl!:II ~fr 7 (_7'. T ,y 7c S 2 O 1) o ~gt,':j:IJJEO)Jf,a*, 
BFIYFa,c:tctP~':j:IJJE~tltd~i';-ii. _7'.y,y 7°S 2 O 1 (:::B(--::;.c'¥fJJE5Jl!:Il~*l~96o 

(0072) 
_7'.y,y7S 2 o 1 t:::.:stt6'¥!JJE'.O)*a*· BFIYFa,c:c!b6~i';-, aFrfhff'¥1JJE!r~2 o 8ii 

, i§{y5~&l'ft±:\5Jl!:II ~fr 7 (_7'. T ,y 7 S 2 0 2 ~7.. y ,y 7° S 2 0 4) 0 
(0073) 

~9, BFJ1aff'¥1JJE!r~2 0 8(i, ~-;f'"?,,f /;12 0 2/.J'-GA1J~tl6ffi2 aFi§{yV) 1 7 
v-b!YF;fl(:::.:stt6-'f-P}/'\'7-~l'ft±:\96 (_7'.y,y 7S 2 O 2) o ~(:::, BFJ1aff'¥!JJE!r~ 
2 O 8 ii, ~4 /Y4 /;12 O 1 f.J'-GA1J~tl6ffi 1 aF1§{yO) 1 7 v-b!YFa,(:::.:stt6+ 
P]/'\'7-~l'ft±:\96 (_7'.y,y7CS 2 0 3) 0 ~(:::, BFJ1aff'¥!JJE!r~2 0 8(i, /47:'q-f 
✓t Jv5}l1Il!r~ 2 O 4 1.l" G A1J ~ *16 / ,,f _:;('q- f ✓t Jv5Jl!:Ilf?t1i{y0) 1 7 t,,, -b IX Fa,(::: .:8 ~t 
6-'f'-:t'.':]/'\ '7- ~ Ntb 9 6 (AT ,y 7° s 2 0 4) 0 

(0074) 
/A]:::, BF J1aff'¥!JJE!r~ 2 O 8 ti, 7-. T ,y 7° S 2 O 2 c:*&') t.:ffi 2 BFi§{yO)-'f'-tS]/'\ '7-

f.JipfrJEO)fll1f Pt h 1 ~)W;t cP61.J'-~'¥fJJE96 (AT''/ 7°S 2 0 5) o 
(0075) 

ffi 2BFi§{yO)-'-fP}/'\'7-f.JipfrJEO)rlj1f Pt h 1 ~)W;t cPfctP~i'S'. aF□0aff'¥!JJE'.!r~ 

2 o 8ii, BFJ1affiJi.R:3tfc:c!b62'¥!JJE96 (_7'.y,y7°S 2 o 8) o 2::tlii, ~-:_f'"'<,,f-17 
2 o 2 c:~B~ .t1,6BFli_=E_(:::rn!lfflvJ~tl~Bc: c!b 6 t::.. «), m 2 BF1i{y0)-'f-P}/'\ '7-tJi 
Pt h 1 J.:.Xfc:c!b 6 2:: 2 iin~tctfJ\:'ltlT't:::c!b 6 2 df.fct9 2:: 21.Jic: 't:: 60 f,t--::;. c, gr5~0)* 
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itt,: J: 6 BFiJ,;m.llttl OJtitBcil:tL 6 2::: § -:> k..:::.. 2::: iJ~~ ~ 9, BF rPaff iJ,;ftWc db 6 2::: '¥1JJE 
9 6--: 2::: iJ,;c ~ 60 

(0076) 
~jj, m 2BFli§~OJ+t'>JrP7-iJ,;~fit Pt h 1 ~il:!I;:t --CP6~~' BF£ff~JJE1'5-p2 

0 8 it, 7--T '1/ :f S 2 0 3 elite LJ:.. / -1' _:::;(~ -y :,,t Jv51!1Il¢!UOJm 1 BF1§~0J+t'>JrP7 
- 2::: , 7-. T '1/ :l S 2 0 4 cl[ tt\ L, k .. / -1' ;;( ~ -y :,, t Jv 51!1If.1~ OJ 1i ~OJ+ t5] /'\ '"7 - 2::: OJ 1::tJ!i~ 
~1T7 (7-.T,1/7S206) o 

(0077) 
7-. T '1/ 7° S 2 O 6 OJ1::t:Ji~OJ¥fi*, m 1 aF1i~,:xi9 6 / -1' _:::;(~ -Y :,,t;v5ll1If.1~1§~0J 

/'\ rJ-ltiJ,;P!rJEOJ~1it Pt h 2 ~il:!I:t --c i, ,;t1tf, / -1' A-~ f :,,t;v/Jt:t1J*fl'H=ihP--C .:J:3 G 
9, a F rPaffii7G ft c db 6 2::: ~JJE'.9 6 (7--T '1/ 7 s 2 o 9) o 

(0078) 
--:tLii, AT'1/ 7°S 2 0 5 O)~JJEc~±ltitBiJ,;pfrJE'.0)5~JJ'.lj,J::.{:¥tEl,--CP6 2:::~JJE~;h 

cl, 6 r::p c, / -1' A-~ -y :,,t Jv:9l]Jl¢1U1~0)/'\ '"7 - ,=3ti1JiJ,;J! G tLtJ: l, ,JJ~:¥:~ L, l .B !J, 
/ -1' A-~ f /''"t?JviJ,;:i1J*fflt=ihP--C PtJ:P 2::: h-tJ:9:::.. 2::: iJ,;c ~ 6 k.. 60c db Oo 

(0079) 
~jj, :'1:'[g~7--T '1/ 7 S 2 0 6 OJ1::tl~OJJf:a*, m 1BF1§~t=xi96 / -1' A-~f ::,,t;vl)J1 

IU~/(§~0)/'\'"7-ltiJ,;m 2 ~f!l'[P th 2 ~il:!I:t --CPtJ:~ttLit, /-1' A'~-y /''"t?Jv51!1IU~/(§ 
~OJ+t'>],1'\t7-iJ,;pfrJEOJ~fil'[P th 3 ~)l:H;t --CP6/J'-~~JJE90 (7--7'1/ 7S 2 0 7) o 

(0080) 
7-. T '1/ 7° S 2 0 7 t:.t3~t 6~JJEOJ*a*, / -1' A-~ f ::,,t;vl)J1Il1~1§~0J+i:5J,1" '"7-iJ,;~ 

fl P t h 3 ~;l:H;t --Ctr ,t~ ttti,,t, BF rP□ff,i7f ft c &f) 6 2::: ~JJE~9 6 (7--T '1/ 7° S 2 O 9) 

(0081) 
--: tLii, / -1' A'~ -Y :,,t Jv/JJ1IU= J:--::> --C:-zls:j¥"Jri6 ~ ~ g3~0)3%gtiaF,=-:::) P --c ti ~lj 6 tL 

--c P 6 2::: h-tJ:9--: 2::: iJ,;c ~, 111 ~-=f-ffiUt= .Bt, --c g3~0)3%g3pg'@~ 111 ~ l!Xo--: 2::: iJ,;lE!Jitc db 
6:::.. 2::: ~;¥:~ L, --C Po k..rlJ, BF £ffiJ,;7Gftcdb 6 2::: ~J;i:9 6:::.. 2::: iJ,;c ~ 60 

(0082) 
~jj, ::::z T '1/ 7 S 2 0 7 t:.:J:3tt 6~J;i:OJ*a*, / -1' A-~ f ::,,t;vl)J1If.1~1§~0J+t'>J,1" '"7 

-iJ,;~f!l'[ p t h 3 ~)l:H;t l P;htf, W:i L, PBF V""'}viJ,;1~ G tL l .B tJ' BF rPaffiJ,;ftW 
2:::~J;i:96 (7--T-1/7S208) o 

(0083) 
7--T'1/ 7S 2 0 8)Ui7--T'1/ 7S 2 0 9c--ftL-zt11~GtLt-=:BFOJJ1affiJ,;ft3ttcdb6iJ'-

7f ft c db 6 iJ'-OJ~JJE'.¥B*tiBF rPaff ~~9BF rPaff 1i~ 2::: L, --C, LE Dm1Jfil:ni'5-P 2 O 9 t:* 
Gt16o 

(0084) 
LE DmlJfil:ni"fp 2 0 9 Ii, ~,1jfuO)Jf:;@ 1 O)~ 2 OJ:9MliM'F 2::: roJt!L PT Ti"fp 2 0 7 /J'> i::) )\ 

1J ~ t16 J*1i-=r- F1i~t:£---::5i,, --CfltEOJiffig3)[:k:@iJ,;*1i)t:k:@c db 6 iJ, 2:::~ 7 iJ'-OJ~JJE ~fr 
P, ~t=BFrPaff~JJE'.1'5-p2 0 8 iJ'-GJ\1J~ ;f1-bBFrPaff1i~t=£--5P--CBFrfhffiJ,;ft3tfiJ'-
7f ftiPO)~jJE~fr 7 o 

(0085) 
LEDmlJfil:ni'5-p2 0 91i, ~6(:~9:7''770)xifiiS~t;H:£"5'~, PTT1'5-p2 0 7/J,;tEJ:Ir 

~ ;tt.--c:rm1i~@iJ,;*/(§)t;k:@c db VJ, /J'>-:::), BF rPaffiJ,;ftW 2::: ~JJE~ ;f'll Po~~(i, IE'm' 
tJ:*1i)t:k:@cdb6:::.. 2::: ~;¥:~9 o}~~~)[:k:@2::: tJ:6 J: 7 t: LED 2 1 0 t:llli1Jffi:ffit~ffit.9o 

(0086) 
~jj, LE Dm1Jfil:ni'5-P 2 O 9 t-J., PT Ti'5-p 2 O 7 iJ~tEJ:Ir~ ;f1' --C1m1i)t:k:@/Jt~1i~@cdb iJ 

, /J'>-:::), BFrPaffiJ,;7f ft2::: '¥1JJE~ tt--C Po~~it, *1i~@(:.BPlBFrPaff OJE;j:-g./J,;&_, 
~cdb 6:::.. 2::: ~;¥:~9 6,r~~'.Rf~@2::: tJ: 6 J: 7 ,: LED 2 1 0 ,:llli1Jffi:ffit~ffit.9o 

(0087) 
:it-=:, LE DmlJfil:ni"fp 2 0 9 Ii, PT Ti"fp 2 0 7 iJ,;tEJ:Ir~ tL --r±m1i)t:k:@iJ,;*1i~@cdb 6 
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±iii'c ~-::, -c a F r?off 1§{yiJ\A-1J ~ .h --c PtJ: P~ii'ii, *1i~@~~9J~~:Kftl(~!U~ tJ: 6 
J: -3 t= LED 2 1 o ,:::,H1r~ifit~mt9o ('."_O)J: -5 ,:::, BFrP□ff1§~7J\A1J~.hfJ:P~ii~ 
1..,,--cii, BFIKFa~¥!JJEi~2 0 3CBFIKFEi:1~¥!JJE~.h--CPfJ:Ptiii'iJ\~◊o ('.".O)tii5-, B 
FrPoff¥lJYEi~2 0 8 t:::;BP--C[RJ 5 t:::~L, t-=: aFrPoff¥!JJE:9l1IliJ\Jft:t TJ:Pt-=:61), BFJ1off1i 
~iJ,; LE DmUiPi~ 2 O 9 (::: tt\1J ~.ho-.:~ ,i.tr 'c LE DmUOOi~ 2 O 9 ti, PT Ti~ 2 O 
7 J: 1J *1i-1:- - F 1i {y ~ A1J L, --C P tJ: iJ,; G, a F rP□ ff ¥!J '.tEi~ 2 o 8 J: VJ a F rP□ ff 1i ~iJ,; A 
1J~ .hiJ:P~ii'ii, :rm.1i~@ti*1i~@c~ iJ, ~jj, ¥£g15iJ\fitt\ ~ ,htJ:P?FBFIKFa~C 
~ Q ~ ¥1JYE L,' L E D 2 1 0 ~ ,B',Rf~@ ~ 9 6 0 

(0088) 
-.: 0) J: -5 (:::, *l§)t;k:@t:::;BP--C, ?FBFIK Fs~t=:s~t 6 LED 0)¥£7{:>t;k:@~, *1i~@iJ, 

~ a FIK Fe~c ~-_:)La F o0offiJ,;~lr '>~15'0) LED 0)¥£7e~@~ [o]~ ~ 9 ◊ ~, (iffl~t= ~ 
'J LB F7J\@tJH=:~@'.t:::A-:; L PfJ:P ('."_ ~ 7J\® l:>-'?9 < fJ: Q f,: &')-fjf j: G P 0 

(0089) 
¥£g15 ~ fr-:; --C 1t, tJ: iJ,; G t> ~ i-t, L E D 2 1 o 0) ,BRf iJ,;,Bi©)tk:@t::: ~fr L, tJ: P-.: ~ ~ :?JU,:g L, 

tdtm~,i, ftm~@iJ\:r.OO-tn--ciitJ:P-.: ~ ~i~1ii1..,,--c, ~u'l'. ('?'1 !7) O)tii:>15~1Jrat 
□ :t c O)ji!eltflt ~:~:JI:~ L,, LED 2 1 O iJ,;,Bff~@iJ" G ,B~)t;k:@t=:Jx 6-.: ~ ~~~h-6 o --ttJ: 
:bi:>, ftm~,=~u'i'.O)fiffl)tk:@~m~--t o ~ §-::, t.::-¥$~:rm. t: --c, !i.l ~-¥fflUt=£*~ .no 
BF/(§{yO)BFrP□ff ~E:ir~'"t 6-.: ~ iJ,;c ~ 60 

(0090) 
~jj, LE DmUini~ 2 0 9 ti, PT Ti~ 2 0 7 7J\tEJ:IT'~ .h --CB G 9\ :rm.1i)tk:@iJi*1i:t;k: 

@--c iitJ: P, --ttJ::b i:>, ?F*1i:tk:@c ~ o~ii-t= ,i, LED 2 1 o ,:::,1xJfi1r~ifiE~ifit ~ 9, 
LED 2 1 O ~~~ff:[;k:@t:::;%iJi~9 60 

(0091) 
.k'lJ:. 0) J: -5 t=::z!s:*J'm0)70@2 t= 1io :rm.1i~u'l'.ii, iE~ 0)¥£gEBF1Jiffl!1tt10) / ,1 _:;(t::::1:1 't 

.fl LL,~ ;biJ: p J: 7 t:::, ~~(7J1Rai~~1im;t, / ,{ _::::( q- -t' >t Jv:$!l1II ~fr-:; t-=: J:. C' / ,{ 
_:::;(q- -v >t Jv:9l1Ilf3tO)BF1i{y ~*1i--t otlmt~ ~ 6 0 1JE-::, --c, fflJl±t!O)~BiJi* ~ P~ii­
t::::sP--c l:>, !i.l~-¥fflU1= J: VJ !7 1} 7fJ:BF~1~*9 Q ('."_ ~ iJ{--C ~ Oo 

(0092) 
{§_ L, , / '1 _;( q- -v > t Jv ~1'H~ ~ HHli~ L, tdl-Ei' c t , / '1 _::::( q- -v > t Jv iJ ,;5c1J ~ ffH::: f!M" 9 

' *t-=!i.l ~ -¥1JU1= f~;t G .fl o ~g150)BF r?off iJ,;~p~i5'iJ\~.:. VJ {~◊ 0 .:. 0) Bi' *jjftiJ:rm. 
1i~u'l'.c ,i, !i.1 ~-=ffflUiJ" G BF r?off iJ\o/5~c ~ o ~ ~ ~ £:t 6 ~ ~ iJ{--C ~ tJ:P t-= 0), g15~ 
[i~g15iJimt tJ v ·_:)--CL ,iJ: P (::: l:> TJ"TJ":P G 9, -r 0)-.: ~ t=:m·:5iJ"9 ~g15 ~ _:@&') --C L :t -5 ~ § 
-:; k -.: ~ iJ,;~-.: 6 o 

(0093) 
-f: ~ c, **J'muJ70@2 t=:1io:rm.1i~u'l'.cii, -.: 0) J: -5 tJ:Fo~~(:::xi:9!1--t 6 t.::61), / ,17:' 

q- -v > t JviJ,;5c1J~lf] t::: fi1Jtr, --C It, 6 7J"O)¥fJ'.tE ~ frL ', -r O)fthO)-'jQJ'.tE l:> ~,~(:::J;JS t: --C ttJih-15':b 
tt 6-.: ~ c!i.l ~-=ffflUt::::s tt ◊BF rP□ ff ~tt:YE'"t o o -f: L, --c, BF rP□ff O)c)(~iJi&_,~ ~ ~ .h 
o~ii't:::;BP--C ii, :rm.1i~u'l'.i:::ij~t G .ht.: LED~ J:.-¥ < )tffl L --Cg15~c ~ oftffl~(:::)i 
~at~~1i'"t.:. ~ iJ,;c ~ 6 0 

(0094) 
(*)'mOJJt;@3) 

*J'm0)70@2 (:::{i6Jffi1§~@'.ii, / ,1 -7:'q- -v >t JviJ,;5c:fJ~lf]t:::fi1JL 'LP 6 TJ" ~• 7 TJ" ~£ 
~ ~ L LBFrP□ff 0)-'jQJYE~fr-:;, -Cir '◊o ~i-t,ttnx:t= J: V)' ;}. ,1 /'? ,1 !7B_m V~}v~£~ 
~ L, L BF r?o ff OJ-'jQJ )E ~ fr 7 ±iii-~ 1::1:::,1 L, L J: VJ :@i-tn tJ: BF r?o ff 0)-'jQJ;.EiJ\oJ j'jl§ ~ tJ: Q 0 

(0095) 
-.: -.: c, *)'mO)Jfi@ 2 (::: 1*6 :rm.1§~@'. 2 O O c ii, / ,1 -7:' q- -v > t Jv/Jt -5 ;t < 1t "-:;,--Ci,, 

tJ: Pt::: t> iJ"iJ":b G 9, BF £ff ¥1J'.tEi~ 2 o 8 iJifr-5 / ,1 -7:'q- -v >t ;r,,J:fJ~¥1JYEc~¥!J'.tE ~ 
tt\ L --CL, :t -5 ~ii'iJi~-:; ko 

(0096) 
-.: 0) J: -3 tJ:g~¥fJJEiJi~ ~ 6 fl!l-2flllf]tJ:~1§U ~ L, --C, :rm.1i~u'l'. 2 o o iJig15~t=xi L, --ct~,,__,J4 
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&') 7JfoJ ~ foJ P 't P 6 ~i:'i-iJs;db 6 o ~ O)~i:5-, ~1-l'l'. El 1*iJs;t~ ~ foJ P 't 1., , 6 t-= &') ,:::: , ~u'l'.~00 
i::::~u'l'.~ t1J-=-rJ--:f'""< ,i' :7 2 o 2 mu,::: B&ffl~ (gt;~) iJ'-G 0)¥6gEaFO)nxf,-iJs;5~ < Aoo 
/ ,{ _::;-(:f--y >t;vJl!:rli~2 0 4 ;?Js;fr-5 / ,i' _::;(:f--y >tJv9!1Ilcii, -rJ--:f'"?,{ :7 2 0 2 O)f§ 
~ ~$~_ij1i~ 2 L 't / ,1' ;;(:f- -v >t Jv ~fr -5 o iZ!: "J 't, -rJ--:f'""< ,,r :7 2 o 2 tU,::::Ao aF.Bx 
ft-~/ ,,r _::;;(c db o 2 -'¥'JIM L -c L ~ P, ;,< ,,r >'""< ,,r :7 2 o 1 iJ" G J\1J ~ no a F1i~O) $/J" 
G3'19~~aFmtfft>~U Gn't L ~ -5 ~ 2 t::::t~oo 

(0097) 
~ O)~i:'i-, t~~ foJPt-=~1-l'i'.O)IEoo,n~1Jt~ / ,,r _:::(imt1Js;t¥1±9 o 2, ;,( ,,r >'""< ,,r :7 2 o 1 

c.L!Xa ~nk~~?{/ ,,r A'i!JO)/ ,,r A'a/Js;3rit¥L, / ,,r A':f--v >tJv9!1IU~/(§~0)5~&v~ 
JviJs;~ ii!~ ~;too iZE "J -C, [RI 5 ,:::: ~Lt-= A -r ,y :f S 2 0 5 r--, A -r ,y 7 S 2 0 7 O)-'¥(J;1: 0) 
*a*, ~~lfH::::aF rf□ ff iJs;ftW 2 g~ih t-=-'¥1J;1:iJV~ ~ n 't L ~ -5 oJj'j~ttiJs;db o o 

(0098) 
::z!s:*1fi[O)~@ 3 c ,i, ~ 0) J: -5 ~~ii't::::-=> P 't B 1lffitlH::::aF rf□ 11f ~-'¥(J;1: L 't :i00t7]t~:im~ 

~&ffl~t=ff-5 ~ 2 /Js;c ~ o:im/(§~1-l'i'.~ti1~9 o ~ 2 ~*f[L 't Poo trf, CKIOO~$~,~ 
L -C~$ L < g52.8}I9 oo t~.B, *1fi[O)~@ L 2 cNit::::g52.BJI L t-:i~n(::::-=>P't ,i, ¥6B}I0)8/j 
ui1l0) t-: &7) g52.BJI ~ ~i~'B~llifr 9 o o 

(0099) 
[RJ 7 ti, **1fi[0)~@3 ,::::1*O::im1i~u'l'. 3 0 0 O)tinx:~~9'::f P '1/ -77 CKlcdb Oo 1m1i~ 

1-l'l'.3 0 0 ,i, ;,(,{ /Y'1:7201 2, -rJ---::f'"?,1'-17 2 0 2 2, aFIIFa~-'¥1J;1:i~3 0 3 2, / 
,{ A,:f- -v >t Jv:W1Ili~ 2 0 4 2, / ,1' A'-fJ---:.7° v ,y -rJ--i~ 2 0 5 2, ~*1~1ii~ 2 0 6 2, P 
TTi~2 0 7 2, aFrf□ ff-'¥1JJEi~3 0 8 2, LE D~Utni~2 0 9 2, LED 2 1 0 2, ~ 
rlx/(ii~ 2 1 1 2' A e - 7J 2 1 2 2' y ,{ ::7 7J[ti]-'¥(J;1:i~ 3 1 3 2' ~ ~ 1,m-9 0 0 :i t-=' 
BF rf□ J1f-'¥1JJEi~ 3 o 8 ti, / ,1' A,:f- -v >t Jv-:t11*-'¥1JJEi~ 3 1 4 2, *:t\i:'i--'¥IJ;1:i~ 3 1 5 0) 2 
-=> O)-'¥(J;1:i~~ r.1qi~i::::1J9 o O ~ k, 1m,fi~u'l'. 3 o o O)Jl-.DJiCKI 3 c~ L t-=:im1i~1-l'l'. 2 o o 
2 [o];j;Jcdb o t> 0) 2 9 oo 

(0100) 
BFIIFifl-'¥1J;1:i~3 o 3 ,i, &J=li~iJs;:¥6gtiL-CL\o aFIIFa~cdboiA &ffl~iJs;:¥6gtiL't 

Pt~P3FBFIIFa~cdboiJ"~, ;,<,i'>'""<,i'-77 2 o l iJ'-GA1J9O1'[glaF/fi~~~JE~O) 
*1:tz:c/mi~~ffltii=3t~ L k -1:_ C :A.r-Z :7 f' Jvnx5t~ft-lfr9 o-=f<i;~ J=lit ,-c-'¥(JJE9 0 0 BF 
IIFa~-'¥1J;1:i~3 o 3 ti, BFIIFa~cdboiJ'-2~"5 iJ'-O)-'¥fJJE~*~' / ,,r A':f--v >t;v:W1Ili~2 
o 4, '""< ,,r :7 7JfoJ-'¥fJJEi~ 3 1 3, .& u"' / ,,r A, :f- -v >t ;v-;i;1J*-'¥1JJEi~ 3 1 4 t:::: It 1]9 o 0 

(0101) 
y ,,r :7 7JfoJ-'¥fJJEi~ 3 1 3 ii, ;,< ,1 > y ,,r :7 2 o 1 2 -rJ-- ::r'""< ,1 :7 2 o 2 c --f t1-=c n~x B ~ 

no a F 0)1:tz:i§~~t~tt L, ~~lf:tz:i§~t::::£-:JP-c ;,< ,1 >'""< ,,r :7 2 o 1 0)7JfoJ ~-'¥1JJE9 o 
o '""< ,1:77JfoJ-'¥fJJEi'i~ 3 1 3 ii, ;,( ,1>'""<,{:77Jfo] ,:::: ~9 o-'¥fJ;1:{:5* ~Jg 1 -'¥(JJE*a* 2 L 't 
Jttt\ii-'¥IJJEJ'i~3 1 5 i::::/:t1J9O0 

(0102) 
CKI s ti, ~~?<'""< ,,r -77 0)7Jfti:H= J: "J -c ~ e o BF 0)1:tz:i§~~g52.BJ=I9 o CKlc db o O CKI s iJ" G 

niJ"o J: -5 :::::, ;,< ,,r >'""< ,,r :7 2 o 1 iJ\l!J tJ 1-t~t G ntdm1i~1-l'l'. 3 o o ::zts:1t1Js;it;~ 2 x-100 L 
-c .:s vJ, IERrt~&mtk@cdb o~ii',i, ;,< ,1 >'""< ,,r :7 2 o 1 ,::::AoaF 2 ::zts:w~ [gJ tJ ~Iv 
c-rJ---::f'""<,i' :7 2 o 2 i::::AoBF 2 0)1:tz:i§~iJs;:k~ < t~oo ~7J, :r.m1i~1-l'l'.3 o 0::zis:1*0)7J 
foJ /Js;gt;~ ,:::: x-1 L 't 11:I L \ 't t, \ o t~i:'i-ti, D 1J" G 2 -=> 0) '""< ,{ :7 ~ c O) fi1e~~/Js;*1a ~ tJ , ;,< ,1 > 
'""<,i' :7 2 o 1 ,:::Ao aF 2-rJ---::f'""<,i' :7 2 o 2 ,::::)\oBF 2 O)f:tz:t§~iJs;1J\~ < t~oo W~t=~ 
1-l'l'.IEOO,::::I{x. tJ 1itt G nk ;,< ,1' /Y ,1 :7 2 0 1 uJ]]fo]iJ\&m~,=xt L 't 9 0 }J'.O)]Jfo] ~ fo]l, \ 
-c P o~€'rii, ;,< ,,r >'""< ,,r :7 2 o 1 .&u-rJ--:fy ,1 -77 2 o 2 O):er q iJ" G □ :t c O)file~iJs;i'lrr 
~LL\ 2 (l;J..-/;J:. ~ t-io ~ 2 iP G1:tz:i§~Lt 0 t::::Jli~5 < C:: 2 t::::t~oo 

(0103) 
-r ~ c, 7,1' :7 7JfoJ-'¥lJ;1:i~ 3 1 3 ii, ;,< -1 > y ,,r :7 2 o 1 2 -rJ-- -:.:f'"? ,1 :7 2 o 2 c-r n-=c 

;hljXB ~ .(lo BF O)f:t[t§~iJ\pfr;EO)~sf[i[t_Xfc db O ~i:5-,i, ;,( ,{ /Y ,{ :7 O)jj"fti]iJ\gE~O) 
□ 0)7]~ fo]t, \'t 1., \t~1., \ 2 ffi::JE L, (r!ffl~ii:iOOtl]t~&ffl ~ff "J -C 1., \t~1., \ t> 0) 2-'¥1JJE9 oo ~ 
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,:::, ;1.,1:,,,,?,{!7 2 o 1~y·::f?,1!72 o zc--En-Fn!JXa~tt6aF50)f_l[t§~JJi, _1:_ic 
PffJE'.0)~1ii~JEf1xkrffJEO)-iTil±f!p;Jcd')o~Et=ii, ?,-{ !71JfoJ'¥1JJE€r~3 1 3 ii, f!ffl~JJi 
@-l:7Jtctfr!ffl ~fr--:J --C Po~ '¥1JJE9 6 S.: ~ c e- 60 

(0104) 
/ ,-r _:;('q-f :,,,t;v~:fJ*'¥1JJE€r~3 1 4 ii, / ,-r _:;('q-f :,,,t;v5JJJ:Ili'1i~2 o 4 iJifr-5 / ,-r ;;(q­

f :,,,t1viJi~:fJ*lf1t=ifJP--C1t•6iJ•~'¥1JJE900 / ,-r _:;('q-f :,,,t;v~:fJ*'¥1JJE€r~3 1 4 ii, / 
,1 _:;('q-f :,,,t;v~:fJ*t:::11]96'¥fJJE*a*~m2¥1JJE*a*~ L--C%1?-i'r'¥1JJE€r~3 1 5 ,:::j:\1]96 

(0105) 
~~5'¥fJYE€r~ 3 1 5 ii, '-1}-'-f? ,1 !7 2 0 2 J: iJ A7J9 6 m 2 aF1§~0)-'-fj:5:J/\ 1:7---'\=', ? 

,-r !71JfoJ'¥1JJE€i~ 3 1 3 iJ\ G A7J9 6 m 1 '¥1JJE¥Ef*, / ,-r A. q- f :,,, t Jv~:fJ*'¥1JYE€i~ 3 1 4 iJ\ 
GA7J9 6 m 2 '¥1JJE*a*~~~51f]t:::'¥1JJE9 6 s.: ~ C, ~/1§1'1f~J: tJ ~1§~ -h6aF1§~0) 
BF a0aff !Ji~?Zfc d') 6 jJ\ ~· 7 jJ\ ~ '¥1JJE9 Oo ~E'¥1JJE€i~ 3 1 5 c~ElfJ i:::'¥1JJE ~ t1k a F 
£ff ii LE DfijUfiW€r~ 2 0 9 t::: te:tJ ~ ,h --CLE D 2 1 0 O)j'e-J'tfijUfiWt:::ffl PG -ho o 

(0106) 
;):t:::, iffi1i~u"r. 3 0 0 O)f:fJitt::: ~ P --C g52B}j9 6 o cm 9 ii, ? ,1 !71JfoJ'¥1JJE€i~ 3 1 3 t::: B 

~t 6'¥1JJE5JJJ:IIO)mt;tl.~jf;9 7 t=1 --:f- f - r- cmc d') 6 o 

(0107) 
?,{ !71JfoJ'¥1JJE€r~3 1 3 ii, ;1.,1 :,,,?,-r !7 2 o 1 n\GJ":tJLt-=m 1 aFii~O)f_l[t-§~y 

'::f? 4 !7 2 0 2 jJ\ G A7J L t.=m 2 aF 1§~0)1_l[;f§ ~ ~ ttfJ9 6 (A 7 ,y 7° s 3 0 1 ) 0 /JC 
(:::?,1!71J[ti]'¥fJJE€r~313tl:, ;,<,{:,,,?,{,:720 liJ\GO)mlaF1§~~'-l}--::f?,1!720 
2iJ"GuJm2aF51t-fy~CTJ1JLT'§~iJi~JEfiif:JT"cclb6iJ"~'¥1JJE~90 (7--7,y 7°S 3 0 2) 

0 __rJ£0)1m t:J, ;1. ,-r :,,,?,-r !7 2 o 1 oJ1JftiJ0)9;hiJi--fO)~ ~ ~i:t1JLt-§~t=ftt16k66cd') 
60 

(0108) 
AT ,y 7 S 3 0 2 t:::Bit 6'¥1JJEO){:a*, 1JLT'§~iJi~JEfiif:J__rcd') 6tl·€'rii, ? ,1 !7 JJ[ti] 

'¥1JJE€r~ 3 1 3 ii, ;1. ,-r ✓Y ,-r !7 2 o 1 ~ □ ~ O)f_l[u"f.llJ1iMi~5tfcd') tJ, @IEIJ:t!ffliJiiJ: ~ 
,h--C Pot 0) ~ L --C'¥1JJE9 6 (AT,:; 7° S 3 0 3) o ~JJ, AT ,y 7 S 3 0 2 t:::B~t 6'¥1J 
JE0)1f-a*, ~it1JLT-§~!Ji~JE1iif:Jp;f cd') otl·i'rii, y ,-r !71JfoJ'¥1JJE€i~ 3 1 3 ii, ;1. ,-r ✓Y 
,{ !7 2 0 1 ~ D ~ O)f_l[@'.11]1*/Ji~~cd') tJ, ~@IEfct{!ffiiJiiJ: ~ tl --CP6 t; 0) ~ L --C'¥1JJE 
90 (A-r ,y 7°S 3 0 4) o 

(0109) 
? ,1 !71J[ti]'¥fJJE€r~ 3 1 3 ii, A -r ,y 7° S 3 0 3 )UiA -r ,y 7 S 3 0 4 ci~ G t1k'¥1JJE*a 

*~' m1 '¥1JJE*a*~ L--CaF5r?□ ff'¥1JJE€r~3 o 80)tfv'&E'¥1JJE€r~3 1 5t:::te1J90 (7---r,y 

7S 3 0 5) o S.: S.: c, ~8t~ 1 '¥fJJE*6*ii, __rJ£0)iffiVJ ;J.,1 :,,,?,{ !71J[ti]iJi1iffitl]cd')o 
jJ\ ~· -5 jJ\~7f;91~fflc d') IJ, '5ijO)~,t~~iJ\ GJl --c, ~@'.!Ji@-l:7JIJ:@!:ffltk:~cfr!ffl ~ -h --c P 6 
JJ\ ~· -5 JJ\ ~ 7f;9'~ffic d') 6 0 

(0110) 
1Xt::: / ,-r _:;('q- f :,,,t Jv~:fJ*'¥1JJE€i~ 3 1 4 O)f1J1t ~cm 1 o t:::7f;97 t=1 --:r f - r- ~$~,~ 

L --C ~B}j9 6 o / ,1 _:;('q- f :,,,t Jv3r:fJ*'¥1JJE€i~ 3 1 4 ii, aFll Fa~'¥1JJE€r~ 3 0 3 t::: BP --Ca 
F5ll Fa~c d') 6 ~ '¥1JJE ~ -h, aFll Fa~Fs7f;1i~iJiA1J ~ tl 6 0) ~ft~ (A -r ,y 7° s 3 1 1 ) 
o / ,1 _:;('q- f >t Jv~:fJ*'¥1JJE€i~ 3 1 4 tt, ~itaF5ll Fa~Fs7f;1t~iJiA1J ~ -ht-=~E, A -r 
,y 7° s 3 1 2 t=TI!cu 0 

(0111) 
/ ,-r _:;('q- f >t Jv~:fJ*'¥1JJE€i~ 3 1 4 tt, / ,-r _:;('q- f :,,,t Jv5JJJ:Il€i~ 2 o 4 !Ji7 v-L~1JL 

·c:/ ,1 fq-f :,,,t;v5JJJ:Ifil~~fr9o~Et:::, ~tt l 7 v-LO)-MFa~t=t~~t6;J.,1 :,,,?,177 
2 o 1 iJ\ G O)m 1 a F51i~O)-'-ft'>]/\ 1:7- (-'ft'>J5~&) ~ l'!te 9 6 (A -r ,y 7 s 3 1 2) o 

(0 1 1 2) 
lRt:::, / ,1 _:;('q-f >t;v~:fJ*'¥1JYE1'1i~3 1 4 tt, / . .-( _:;('q-f :,,,t;t,,,5JJJ:Il€r~2 o 4 ::::Bit6 

/ ,1 _:;('q-f :,,,t;t,,,5}J1Il{f0)1t~O)-'-ftS]7\iJ- (-'ft5]5~)J'.) ~l[j:\9 6 (AT ,y 7 S 3 1 3 
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) 0 

(0 1 1 3) 
~t-=, / --1 A'q- -v >t JvJ11*"¥1JJEif~ 3 1 4 tt, J::J~cl'rlt ~ t~ / --1 ;;(q- -v >t Jv9!1H![~u OJ 

~ 1 aJ61i{yOJf:f:'.lrP7- c, / --1 _:::(q--v >tJv9!1HH±tOJ1i{yOJft:]FP,7- c OJJ::l::li~ff 
'3 (7' T '1/ :f S 3 1 4 ) o 

(0114) 
~t~J::l::l~OJ*a*, ~ 1 aJ61i{yt:::xt9 6 / --1 _::;(~ -v >tJv9!1Ilftt1i{yOJ/'\ ry - J::l::iJi-JE 

v-rZ)v (~f[llP th 2) t~Ll::.c~tHi/--1 ,:::;(q--v >t)viJiJ1J*lfH-=:11J1t•--C1tdct1t•c"¥1JJE9 
6 (7' T '1/ :f S 3 1 7) o 

(0 1 1 5) 
-15, ~g~J::l::l~OJ*a*, ~ 1 a J61i{yt-=:xt9 6 / --1 ;:(q- -v >t Jv9!1IU±z1i{yOJ/'\ '7- J::I:: 

iJi-JEv-rZJv (~ftllP th 2) tl.T'c~ttii, /--1 ,::::(q--v >tJv9!1Ilf±z1i{yOJf:f:'.l/\'7-
iJi-JEv-rZJv (~1tllP th 3) tLl:.c~oiJ'-~"¥iJJE9O (;7..7,1/7°S 3 1 5) o 

(0 1 1 6) 
7' T '1/ 7° S 3 1 5 t:::.t3~t 6"¥!JJEOJ*a*, / --1 ;;(q--v >tJv)J!1Ilf±t1§{yOJf:f:'.l/--:: '7-iJi­

!E V -rZJvL?l, T'c ~ tHi, AT '1/ 7° s 3 1 7 (-=:_u!~, BF rP□ J1f it~~ C ~ 6 C "¥1JJE9 6 0 

(0 1 1 7) 
-15, AT '1/ 7° s 3 1 5 t-=.:B~t 6"¥1JJEvJ*a*, / --1 _::::(q--v >t )v9!1IU±z/(§{yOJf:f:'.l/'\ '7 

-iJi-JEv-rZJv C~1tllP th 3) tLl:.c~ttii, w~ ~PaJ6v-rZJviJif~Gtt--r.:Bt'J, / 
--1 ;;( q- -v > t JvitJ1J*lf] (::: (f1JP --C P 6 c "¥1JJE9 6 (7.. T '1/ 7 S 3 1 6) o 

(0118) 
7' T '1/ -;ts 3 1 6 )Ui7.. T '1/ 7° s 3 1 7 c-t- ti,.:f ;ti,f~ G ti,t~ / --1 ;:(q- -v >t JviJi~1J*ITT 

(-=:fi1JP Lt\ 6 iJ'- c" ') iJ'-OJ"¥1JJE*a*it, ~ 2 "¥!JJE*a* C Vt f~ii"¥!JJEif~ 3 1 5 t=ik G .ho 0 

(0119) 
2: OJJ: '3 t-=:, /--1 ;;(q--v >t;r,,3r1J*~¥1JJEi~3 1 4 ~i, /--1 _::;(q--v >tJviJiJ1J*lfJ'-=:ft1JP 

--C 1t • 6 iJ'- c' '3 iJ'-~ / --1 _:::;( q- -v >t )v)J!1Ilif~ 2 O 4 t= .B ~t 6 / --1 A' q- -v ::,,,, t )v)J!1Il~iJftzOJ1§ 
{y5~JJ: ~ :fUffl ~ --C "¥1JJE9 6 o 2: 2: c, / --1 _::;(q- -v >t JviJi-/;1J*lf]t-=:(i1JP --C P 6 c ii, gt;~ 
OJ~iJtiaJ6 c ffl!lffl~ a c iJi~fE; '2, "J t~1i{yOJ $iJ-- G Jmlttl~aiJil{x t') ~iJ"t1 --c ~gtiaJ6i~n ~ 
JOO t7H-=: jj "J --C P 6 c: c ~ :¥: ~ 9 6 o 

(0120) 
f,t"J --c' / --1 ,:::;(q--v >tJv9/1IU::: J: "J --C}mlff!~aiJiJOOt7H:=I{x t') ~iJ'-ttkfct G ~i, / ,{ ,:::;( 

q- -v >t Jv9!1Ilf±zcrJaJ61i{yOJ1i{y5~)J'. P n c it/ --1 ,:::;(q- -v >t Jv9!1Il~u OJaJ61i{yOJ1i 
{y5~JJ'. P i n c J::1::li ~ --C Jmlttl~a/ritft-OJ1§{y5~Btft-~ ~ i3 I iJ".f1 --C 1~ < tcct: 6 o -t- 2: c, / --1 
,::::(q--v ::,,,,t;v)J!1Il~uf±tOJaf61§{yOJ1§{y5~JJ'.P i n c P n cc~ J::l::l19 6 2: cc/ --1 A,q­
-v >t JviJiJ1J*lfJi-=:fi1J1t •--c 1r • 6 iJ" ~"¥1Jfm9 6 c: c iJic ~ 6 0 

(0121) 
2: 2: c ii, / --1 A, q- -v > t JvJ1J*"¥1JJEi~ 3 1 4 iJi 
(1-a) (Pnc/Pin)<Pth2 

c~oiJ"~"¥iJJE9 oiJ", Xii 
(1-b) (Pi n-Pnc) >Pt h2' 

c ~ 6 iJ'-~"¥iJJE9 6 2: cc/ --1 A'q- -v >t JviJiJ1J*lf] (:::fi1JP --C P 6 iJ'-~ ~«6 c: c iJic 
~60 

(0122) 
~ t~, J:::.gc"¥!JJE ~ ff-:> k 1::. c 
(2) Pnc>Pth3 
~ "¥1JJ-E9 6 2: cc, / -{ A, q- -v > t Jv9/1HlH-=: J: "J --C yj9 « ~ a J6if~:5t ~ c ijlj G .ti --C 1t • fcct: 

PiJ'-~"¥iJJE9O2:ciJic~6o /--{A'q--v>t)v3r1J*llJJEi~3 14ii, 2:;hGOJ"¥!JJEt-=:£ 
·:5P--C / --1 A'q--v >t JviJiJ1J*ITT ,:::fi1JP --c P 6 iJ" c' '3 iJ'-vJ"¥!JJE~ff '3 2: c iJic ~ 6 0 

(0123) 
~(-=:, tfv'l'?.ii"¥!JJEi~3 1 5 OJ!fiiJ1,)q:::-=>P--C[RJ 1 1 OJ7P-"f--v- f' ~$~,ij~'""(g5t8}=J9O0 
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(0124) 
~ii-'¥!JJEi'fp 3 1 5 ii, y-::f"'< 4 :7 2 o 2 7'.P G A1J ~ ti 6 m 2 BF 1i{yOJ 1 7 v-1'. IY Fa~ 

t=.:s~t6-¥t:J,,1'\r:J-~l'f/:t96 (AT'1/ :fs 3 2 1) 0 

(0125) 
~ii-'¥!JJEJ'fp 3 1 5 ii, 7--. T '1/ 7 S 3 2 1 C<K60 t-:m 2 BFf§{yO)fj::)/'\ '7-iJipfrJEO)~ 

111 Pt h 1 ~,lli;t--CP6iJ,~-'JQJJE96 (AT'1/ 7S 3 2 2) o 

(0126) 
m 2BF1§{yOJft:J7'\,J-iJipfrJEOJ~ftP th 1 ~ffl:t --cPtctP~ii- t~,ii-'¥!JJEi'fp3 1 

5 ti, BF rPaffiJiN-fzfc &'> 6 2::: -'¥!JJE9 6 (;7-._ T ,y 7° s 3 2 7) o s:= tiii, im1i~L!'I 3 o o 
iJiMi~tditlT'cfiffl ~ ti --C v \6 2::: <1f.~9 s:= 2::: iJic 'e", it~OJJ£§37Jrrn.JlttlOJ~Bcil:ti6 
2::: § ~ t-=: s:= 2::: iJi~ 'e" tctP s:= 2::: iJ, G, BF rPaff iJiN-fzf c &'> 6 2::: -'¥!JJE9 6 s:= 2::: iJic 'e" 6 t-=: &0 c 
&'> 60 

(0127) 
~ii-'¥!JJEi'fp 3 1 5 ii, AT '1/ :f s 3 2 2 i=.:s~t o-'¥!JY-EOJ*a*- m 2 BF1§{yOJft:J7'\? 

-iJi~JEv~Jv~,lli;t --CP6 2:::-'JQJJELJ-:~3', "'<4 :7n[ti]-'¥JJJEifp3 1 3 J: ~ m 1 ~IJY-E¥B* 
~}'-1]96 (;7._T,y7S 3 2 3) o 

(0128) 
~ii-'¥!JJEJ'fp3 1 5 ii, m 1-'JQJY-E*a*t=.:sP--cN-fzftct*a*iJ{T~ti--cPoiJ"~-'¥!JY-E90 c 

AT '1/ 7° s 3 2 4) 0 m 1-'JQJY-E*a*iJiNizfcti~P~ii- 9~b-ts, m 1 -'¥!JY-Etia*t=.:sP 
--C ;1. 4 > "'< 4 :7 2::: §!5~ OJ □ 2::: OJ 11 @'. lffl 1*iJi7f N c &'> 6 2::: T ~ .fl --C P 6 ~ii- ¥iii-'¥! J JE ]'fp 3 
1 5 ii, BF J1aff iJi7f N 2::: -'¥!JJE9 6 (;7-._ T ,y :ls 3 2 8) o 

(0129) 
~15, m 1-'¥!JY-E¥B*iJiNizfc&'>6~3', ¥i-Ei'-'¥!J'.fE'.i'fp3 1 5 Ii, / 4 A'::t--v >tJv,:t:fJ*-'¥1J 

;1:$314J:~m2~1E:¥B*~A1J96 (ATo/7S325)0 
(0130) 

~ii-'¥!J'.fE'.i'fp3 1 5ii, m2-'JQJJE;f;jj*'=.:sP--CNizftct¥5*iJ{T~ti--CP6iJ,~-'JQJJE96 ( 
AT'1/ :ls 3 2 6) 0 m2-'¥!JY-E*a*iJiNizfcti~P~ii- 9~b-ts, m2-'¥!J1E:*a*'=.:sP 
--C / 4 A'::t--v >tJviJi,:t:fJ*lfH=finv,--cPtJ:P2:::T~ti--CP6t~ii- BFJ1affiJi7fN2:::-'¥!JJE 
9 6 (;7-._ T ,y :f S 3 2 8) 0 

(0131) 
~15, ¥iii-'¥!JJEip3 1 5ii, m2-'¥!JY-E¥B*iJiNizfc&'>o~ii- 9tctb-ts, m2-'¥!JY-E¥B* 

t:::: .:BP --C / 4 A, ::t --v > t JviJi,:t:fJ*lfl t:::: finP --C P 6 2::: T ~ ti --C P 6 ~ii, BF£ 11[ iJiNizf 2::: 
-'JQJJE96 (;7._T,1/7°S327) o 

(0132) 
~ii-'¥!J'.fE'.i'fp 3 1 5 ii, ____t:.gi:::9l1ff 0Jffettit::::ttv \, 7-. T '1/ 7° S 3 2 7 xJi;7.. T '1/ 7 S 3 2 8 

cf~ G tikBF rPaff iJiNizfc &'> 6 iJ, 2:::" -5 iJ"t::::-:::> P --C OJf~ffl~ a F rPaff 1i{y 2::: L, --CLE DmU 
fifPi'fp 2 0 9 (:::: /:t1J9 6 (7--. T ,y 7 S 3 2 9) o 

(0133) 
tct.:s, / 4 A'::t--v >tJv,:t:fJ*-'¥1JJEJ'fp3 1 4 ti, / 4 A'::t--v >tJv:9l1IfiJifr;bt1--CP6~ 

ii-, )(Ji, / 4 A, ::t --v >t JviJifr;bti 6 £.,~iJr&'> 6 ~iit:::: OJ <1f-i1J1-'f: ~ tt 6 J: -5 t:::: L, --C tJ J: 
P" 1JUx.t1, M2BF1§{yOJ,1'\r:J-iJi~JEv~JvtJ--1:::.0J~ii, j:tdi, /4 A'::t--v >tJv 
:9l1ffiJifr;bt1 --C 6 2: 2::: ~T9 7 5 ::7'iJr&'> 6~ii, ~ 2:::'t:::: / 4 A'::t--v >t Jv,:t:fJ*-'¥1JJEifp 3 1 
4 ~ i1Jf1'9 6 J: -5 (:::: 9 6 o / 4 A, ::t --v > t Jv:9l1II ~ fr -5 iJ"~iJ"t::::-:::> v, --C ti, 1JU ;t 11, m 2 
BF 1i{yoJ/'\ ?-iJi~JE v~JvtJ--1:::.c&'> 6iJ,tJ1H=, m- 1 BF1i{y 2::: m 2 BF1i{y 2::: OJ11 
~§~t:::: J: ~ BF OJIJJ*jj[ti] ~-'JQJJE L, --C, IJJ*n[ti] t::::MS t: --C~&0 --C tJ J: Po 

(0134) 
~'=- LE DitUiPiP 2 o 9 0)1111t,::::-:::> P--c CR1 2 t=T9 7 o --1- --v - r- ~mtm L, --c i2sJ:I9 

60 
(0135) 

LE DmUiPi'fP 2 o 9 ii, PfrJEOJFa~~ (1JU;t ti 1 / 3 o f'Yi=ijc) c:EitEOJ.im/fit~~~ -1- x ,y 
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:7 9 6 ( 7--, -J- ,y 7 S 1 0 1 ) o 9 ~ ;b -ts , P T T-&~ 2 0 7 iJ i:j:Ej3 T- ~ t1 e :iz: 1§ =c - F , : t7]vJ 
Yx. Gt1e 1t \-97)\~.fifg~,9 60 

(0136) 
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~ t-=:, J:::J;cg£B1=Jc ii, -=E(S:: 2 "'< ,{ !J ]]':AO) 7 !J 3- 1 -;f / ,{ A'q- -v >t Jv~~t~t:gti Lt-=: 

~flim1i~u1t=-:::) P---Cg2BJ:J L kiJr s:= tti= PNJE~ tt6 ti O)cii~ <, ~flcim1i ~fr-5 im1i 
~@'.O)ft!:t / ,,r A'q- -v >t )v'? ,,r !7 ~ P-::;, kBFlVZB~@L ~ L ---c ti ~po ~ t-=:, ~@'.l'l[ 1-:t 
(:::tz IJ1i~t G .rt6 / ,1' A' q- -v >t }vu) k 60 O)~B.LlX.Blti-lr -:f'? ,1' !J O)~ti~~l0t~t G .rt ---C 
P---C ti~Po 

(0166) 
::zls:3%B}Hi, J:::.±£u)~~:fi'tEO)~@cg5tBjJ L k J: -5 t:::, / ,,r A'q-,v >tJv'? ,,r !7 ~ IE L < fr! 

Jti~t:::ft!;b-tt6 J: -5 ~*:ij!9 6-= ~ t::: J: t'.), / ,1' .:A'q--v >tJvO)'ri~t~ra'J60---C ra'JJ1□ J1i"O)BF 
~ !I.I ~-=f.1:::£*9 6 S:: ~ iJic ~ 60 9~;:biS, a FJ1□J1f~O):'jQjJE*a*~ LE D~O):'jQjJE*a 
*im-mf7i~~ m P---C iffi-BJ9 6 § ITT ti, / ,{ A'q- -v >t }v'ri~t~*7F9 6 2: ~ C ~itct C 1'im 
~t::: / ,1' :::(q- -v >t Jv"'< ,,r !J ~ IE L < ft!;b-tt 6 k 60 O)~*:ij!(::: &t> 6 o 

(0167) 
-= .rt ~i, 2 "'< ,1' !J 7J':A 0) 7 !J 3- ,r :f / ,1' .:A, q- -v > t Jv~~t ~ t:gti L k ~*I~, &t> 6 1t "1i 

~fl~m ~]'j~'? ,i' !J t= .BP ---C, r!m ~ 0) "'< ,{ !J O)fi -ls]]-'\=' □ 7J'> 6 0) li!eltlU= J: "J ---C, / ,{ A' 
q- -v >t Jv5e11*ii::k ~ < let:i" ~ .rt6 ~ 1t" 7 jljlj!~9 .,-z ~gJ~iJr&t> ~ k t-::60 c &t> 6 o 

(0168) 
9~;:b iS, /". '1/ Ft '1/ I- 0) J: -5 ~§5lg32:f!10)'? ,,r !7 ~ ~tct IJ, ~fl~::zls:W&t> 6 Pti::z!s:1:tt= 

HHm:9 Q/\ > F"'< ,1' !J Ii, ti-ls7Jt= J:-::;, ---C ii"'< ,,r !J iJig3~0) □ t=xiL ---C 9 o Bt7Jfo]c&t> -J 

k t'.)' □ 7J'> G ltlttt 9 ~----c Pk t'.) 9 6 ~E'i'iJi&f) 6 0 s:= 0) J: 7 ~~ii(:::, ;I.,{ /Y ,{ !J t=YE:n 
fctBFiJifEaiJ'>9)f§xiITT (:::~B0X:7f ti ti ;t 6 k 60, / ,,r A'q- -v >tJv:9[1I_E!l_ ~fr~-::;, ---C ti YE.:51-
~~;/J*iJ,;i~ G titcttt \0 ~ t-::11'*0)-tB·c"'r J:::., liliJ-=f.~~~t 6 k 1:b t:::m-'?~t:::--7,{ !J ~~:ff Lt-=: 
~~ iffig3 ~ fr 7 ~ii ti &t> tJ, --f O)~iiO) /,{.:A, q- -v > t Jv'ri~tiiIE L 1t "ri -ls 7J ~ L ---C 1t, 6 
~iit:::tt✓-z{Ei; T-L ---CL~ 7 o 

(0169) 
--f 2: c, "'<,i' !l 0))"111i~iJ"G, BF/?FaFIX:Fa~'~ffi, / 1' .:A'q--v >t;v:9[1Ilt:::J:6 
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/ ,,r ;;( O)ffi~_m, 2 ~ O)? ,,r -17 O){llt§~ ~ ffl Pt~"'< ,,r -17 {11J-1'i'.tt:Y.i:if'~ffl~ ~ fi--::;, --c fr!ffi~ 
!JtIE Lt"'"'< ,1-170)1it> 15~ L --C 1r 'o 1J" 2" -51J"~'¥1J;i: L, LE D~O)~~:g~t: J:--::;, --CIEL 1r, 
"'< ,1 -17 0) tit, 15 ~ 9 6 J: 7 gi-!J 9 6 2 l ' -5 15~7i. c j[J~ iR: L t~ '1:J 0) c &f) 6 o 

(0170) 
9fct;bi::>, / ,,r ;;(:;\=--v Y-i?Jv~~~~1Jffi:tk~Ml~m~i~?,{ -17 i=t~1r•--C, / ,,r _:7'.'::\=--v Y 

t Jv~~~!Jt~1J*lf1 i:tfJ < J: -5 tcttit> 15~ L --c P 6 /J" 2" -5 /J"~tf;i:9 61i-€y'xJ1fUtfil;r ~ tJi,7,l 
~/vcP6o 

(0171) 
~ t~, ::zls:~BJH: J: ;t1.,ii, g15~0){l15t-=:~igdJJ!Jt&f) 6 :ijji5'--'?, ~ a 0) rnliW~1i'l1:!Jt a F 0) 

1i1!1:t::iliP:ijjt"i-~, tk:152.t= J:--::;, --c ii/ ,,r _:7'.'::\=--v Y-i?Jv/,)t--) ~ < PiJ"1J:P±Jt"i-c&f)--::;, --c t:J:@i 
tl] fct xi lxJ1!JtoJ ~~ 2 fct 6 c 

(0172) 
9/J:;b t,, m~O)'=j:IJ;i::g~ 2 L --C, "'< ,1 -17 0) A1J1i-€yiP G / ,1 _:7'.' ::\=- -v Yt Jv5,e1J*i.1t5,e1J*lf1 

i:11Jf, G n--c 1r • o 1J" 2" 7 1J"~tt5:E L, / ,,r _:7'.':;\=- -v Y-l? JvJ1J*iJ\&i) ~ V) 11Jf G n--c 1r •tct 1r •:ijjt"i-t= 
tl:, "'< ,,r -17 t-=:1/ffi;t G;t1.,k~~~u1,: J: VJ fr!ffi~t=ifE~--9--:Z. --CIEL Ptii::>15~9 6 J: -5 f)E 
9o A1J1i-€yiPG / ,1 _:7'.'::\=--v Y-i?Jv~1J*~tlJE96t-=:ii, &f)6~JE!:lFifl (7 v-b) !Jta 
Fe &f) 61J"~ a c &f) 61J" ~ '¥1J5:E9 6 BFLl Fs~'¥1J5:E'rnflt A1J/fi-€yi: / ,1 _:7'.' ::\=- -v Y t Jvlxl1fl 
~fr-::;, td,t*- ,1 ,,r _:7'.'rfx/ittJr 2"0)f_'V!ttax~L ktJ"~~9 ,1 ,,r _:7'.'{Eciffix_m~~mir •--c'¥!J5:E9 6 
o ~ G t:m=O)'=j:IJJE:g~2 L--C, 2 ~0)?,1 -17 O)A1J1i-€yO)f_ll!f§~iJ"G, ?,1-172g15~0) □ 
2 0)1_1L@'.iffl i#; ~ tt:5:E L, ;,( ,1 Y "'< ,1 -17 !JtIE L < D 0)--Jjfo:Hs:: ltiJ P --C P fct P:ijjt"i-i: iifr!ffi~ t: 
if E ~ 4 ;t 6 o 

(0173) 
:= := c, m=oJ'=j:IJ5:E:g~---cfrvn6 '¥!JJEt: ii, m 1 BF1§-€y ( § ffJB) 2 m 2 BF1§-€y ( 

$J,ijB) 2 ~ fflP--C 2 ~ L?LJ::_O)? ,1 -17 o * Y ~jlljc@'. L kBF A1J~@'.(s::x-;f9 6, § EfJBO) 
IU*151tiJ ~;i-*7'09 6 § EflB151tiJ;f-*mi~ 2 ~1/ffi:t 6 := 2 c*ftoJ~~---c &') 6 C 

(0174) 
~ k, ::zls:~BJ=Hs::BL, --C, BFLl Fs~'¥1JJE:g~cg15~/J" G ~illi~ hkBF!Jtt,*tt ~ t1tct P:ijjt"i­

, 9tctvt> aF!:lFiflctctP:ijjt"i-c&f)--::;,--C PTTi~tJrtEl=3r~n--cP6:ijjt"i-tt, LE DmUooi~ 
ii, L E D ~ ,~fftk:@ 2 9 6 := 2 !Jtc ~ 6 o 

(0175) 
9fct;b t,, LE DmU11mi~ii PT TiMttEl=3r ~ h--C P61J'>PfctP1J"':£-:5P--C, LED~ 

/~ff )Ui1~ff ~ ti: 6 mU11W ~fr-) 0 ~ § 9hii, L E DmUtiEni~ti, ~@'.O):rm1itk:@!J\ *1§ 
iMrBF1§-€y~*1i9 6*1itk:@c&F) 6:ijjt"i-ii LED~ ,~fftk:@2 9 6mUOO ~fr1r ', *1i 
i~tJr a F1i-€y~*1i L tct 1r ,1F*1i>~@---c &') 6:ijjt"i-ti LED ~1~fftk:@2 9 omUOO ~fr -5 0 

:= := c, BF!:l Fs~'¥1J5:Ei~t: BP --C a Fi:l Fs~c &f) 6 2 '¥!JJE ~ n, BF J1of1r'¥1J5:E:g~t: BP --C * 
1ii~J:. V) J*'(§ ~ h6 BF1§-€yO)BF J1o'f1r!JiRt1f c &f) 6 2 '¥1J5:E ~ h --CL ,6tit"i-t:, LE DmU 
ini~ii L E D ~ /~~>~@ 2 9 6 mUiP ~ fr 7 0 

(0176) 
9/J:;b t>, ~gl:rm1i~u1ii, BF~ 4XB9 6 m 11LZBi~ 2, m 11tx.Bi~---c 1fJZa ~ n6B 

F~ aF1i-€y2 L--c~i~,=*1i90*1ii~2, m 11tx.Bi~---c1r;zB~*1.,kBF,:£-5P--CB 
Fi:l Fs~c &f) 6 7J"OJ'=j:IJ5:E ~fr-5 BFLl Fifl'¥1J5:E:g~ 2, ~:g~ J: VJ *1i ~ h6BF1§-€y~3z:1§9 6 
x1ii~2, :rm1itk:@~ ~Ugc*1iiMr~UilCBF1§-€y~*1§9 6*1i>~@(S::t7} V) Y:t 6t7J 1) Y 
;t :g~ 2, ~UgcBFLl Fifl'¥!JJE:g~i: Bir• --C ~UgcBFLl Fs~c &f) 6 2 '¥!J;i: ~ ;t1., --C P 6 :ijjt"i-t:, *1i 
i~c*1i ~ h6 ~UgcBF1§-€yO)BF rf□ f1f ~'¥1J5:E9 6BF J1of1r'¥1J5:E:g~2, 7t ~~7t9 6~7t 
:g~ 2, ~Ugc~yt:g~ ~ mU1iEP9 6 ~7tmUtni~ 2, ~ g{/m L, ~7tmUtni~ii, ~Ugciffi1itk:@!Ji?F 
~1i>~@c&F) 6tJt"i-,:~ugc~7t:g~~)~fftk:~2 9 6mUiP~fr1r ', ~LJ3ct7J tJ ~:tiB:: J:--::;, --C 
~u gciffi,fitk:@tJr~u gc*1itk:@i = -i:n tci Y :t G t1 --c 1r , 6 :ijjt"i-, = ~u gc~:rti~ ~ ,~1RP~~ 2 9 6 mu 
IP~ frir •, ~Ugciffi1i>~~!Jt~IJgc*1itk:@(: tl] vJ Y ;t G t1 --C 1r, 6 :ijjt"i-c &f)--::;, --C, ~Ugc a F r?a 
f1r'¥1J5:Ei~ts::BP--C, ~Ugc1*1ii~c*1i ~ n6 ~iJgc a F1§-€y0) a F r?af1r!JtRt1fc &f) 6 2 '¥1J5:E 
~ n --c 1r • otit"i-it, ~u3c~:rti~~ ,~~>~@2 9 omuoo ~fr -5 0 
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(0177) 
..= OJ J: 7 t= timt'9 6 ..:: 2 c, fr!ffi ~!Ji P TT iB ~ tEJ:I T' LJ: ---1::_ c 3'£gti L --C P -C t> L E D iJ{ 

,Bff;~@c ciJ) 6~iiii, &m~iimH§'fl:.H-1"!'.iJiIE L < -ErF!q=JxfilS L --r" ,iJ:", 2 ® t: 6.:: 2 !Ji 
C ~ 6 0 9;/J: ;b 'ts' .im.1~;'~il'Ui, 3'£gti LL p 6 (iffi~(=xi LL .iffilH;7JiJ:BF fid~iJ{fr ;t L p 

iJ:P.:: 2 ~&m~i= J: vJ BJ:IulH=fi:t 6.:: 2 iJic ~ 60 
(0178) 

..= OJ J: -5 t=, PT TiMitEJ:IT'~ h -C.i*1.~>~@cciJ:i 6±iiicciJ:i-:;) -C, BFIYFa~ctctl "~ii 
OJ LED*~ 2, PT TiMitEJ:IT'~ h --C.i~H§~@cciJ:i 6~iicciJ:i-:;) --C, a FIY Fa~cciJ:i-:;) -C 
BFrPaffiJ{fttfctifctl ,HiOJ LE D*~~lo]- 2 9 6..:: 2 iJ{-fff ~ L 1t ,o ~l:lttimt 2 9 6..:: 
2 c, fttf iJ: BF rP□ ff OJ BF fid~iJifr ;t -C P 6 iJ, 2' -5 ii"~ &ffl ~ 1 = xi L -C i@t7H = .im.-W 9 6 
.:: 2 iJic~ 60 

(0179) 
tct .B, :2js:3'£BJHi---1::_gc*ffl!!O)~@i= ~NG hk. t> O)c iitct < ' ,I:!§'~ .i~MsU./ 7J: PiTI!mcJ.001[ 

~~9 6.:: 2 iJioJ~~c ciJ:i 6 0 

( 0 1 8 0) 
{Jlj;t it, ,B~ 2 ,B'Kf ~l~~J=~JE L, -Ct> ft Po 9;/J:;b 'ts, L§C*ffl!!O)~@c ii, LE DmU 

riwiBii, BF OJ~1§$cciJ:iht1, BFt=xi9 6'¥!JJE~&m L, -c, / ,1' ::::(::\"- -y >t Jv!}l1IJiJ{ 
fttfi=iMtL, S~~.t1,6BFt=Fn~~iJi~~tti.itL E D~,Bi~~it, -71fi~~h6 aF 
(=Fn~~iJiciJ:i;hitL ED~ ,B'Kf~ it-CPk.c -f L -CLE DmUfffirnBii, BF OJ~1§$ctct~f.t1, 
it L E D ~ 1~ ff ~ it -C Pk. o L i,P L tct !Ji G ..:: ti. t= ~NIE~ ti. 6 t> OJ c f i tct Po 

(0181) 
--=--= c, LE DitUtniBii, PT TiM{rEJ:IT' ~ .tl -cim1i~@iJ{~1i>~@i-= t '1/ f' ~ .tl -c p 

6~ii,=-Bl 'L, BF £ff':j:IJJEiBc'¥1JJE~ h6BF1§{y0JBF rPaffiJ{ft-fffcTJ:l '>~iit=, 
LE D~,B~~it6mUiO~fr-:;)-C tftPo ..::OJ~ii, LE DmU11WiBii, PTTiMqEJ:IT'~ 
h --C .im'(§~@iJi~1i;~@t= t '1/ f' ~ h --C 1t ,6~iii= .Bl ,--c, BF rPaff '¥!J'.@'.iBc'¥1JJE ~ h6 
BFl§{yOJBFrPaffiJ{fttfcciJ:i ◊~iii=, LED~ ,B'Kf~ it 6mUfiW~fr-J -C tftPc ..:: OJ 
~iiB, LE DmUfiWiBtl:., .Iffil§;~@iJ{~1i:~@ciJ:P~iit=ii, L ED~1~ff~it6o ..:: 
0) J: -5 tcttlmtc ciJ:i -:;) -c t> ft P 0 

( 0 1 8 2) 
~ t::., ---1::_icOJ!Jl1Itii, Y- .--r:,,, 7°ot '1/ -1:tOJ R oM~,=~¥N ~ nt::. ::1 > 1:::: .:i - !7 --fo .7f7 

1.:- t= J: -:;) -C *froJ ~~c ciJ:i 6 o ---1::_izt OJ{JIJ t= .BP --C, :@i-9!!:fl ~ ::::t > l:::: .:i - !7 ( 7 Pt '1/ -1:r) t= 
fr;bit 6 k.tb OJifJ15-ii$~~tl 7°P "7''7 L ii, iJ /7 7J: !7,{ 7° OJ1F-Hilf]tct ::I> l:::: .:i - !7 oJgryf; 
~f::$: (non-transitory computer readable medium) ~ ffi P-C~¥N ~ .t1, ::I> l:::: .:i - !7 t= 
1~tt'9 6..:: 2 iJic ~ 6 0 1F-HilfJtct ::1 > 1:::: .:i - !7 oJgryf;~itii, ti l:r tct !7 ,{ 7° OJ*1tvJ ciJ:i 6 
gct1:~1t (tangible storage medium) ~~<Ll"c 1F-Hilf]tct::::t>l::::.:i-!7oJgn:~1toJ{JIJti 
' ufiy{gct1:~1t (iJIJ ;tit 7 V :t 1/ --:f Jv y' ,{ A 7' ,ufiy{ T - 7°' /'\ - F y' 1 A 7 F 7 ,{ -f) 
, 7t©:y{.gci~~1t ( {Jlj ;t tf7tifiYl-r.,, 7- :'7) , C D - R OM (Read On 1 y Memory) , C D 
- R, CD- R/W, -='¥-~1::$:Y- -=E 1) ( {JIJ:tit, '"77.. :'7 ROM, PR OM (Programmable R 
OM) , E P R OM (Erasa b 1 e PROM) , 7 7 '1/ :,,- .:i R OM, R AM (Random Access Memor 
y) ) ~~tlo ~ k., 7P ".7''7 b (i, ti l:r tct !7 ,{ 7 OJ-Hilf]tct ::I> l:::: .:i - !7 ciJl:ln:~1::$: ( tra 
nsitory computer readable medium) i=J:-:;)-C::::t>l::::.:i-!7i=f~iffo'~h-CBJ:l,o -HilfJ 
tct ::1 > 1:::: .:i - !7oJl:ln:~1::$:0J{JIJ(i, ffi:Yl'(§{y, 7Gl§~, &cfffi:ufi1&:~~tlo -Hilf]tct ::1 > 1:::: 
.:i -!7oJl:Jn:~1tii, ~%!.&Zf7t7 7 ,{ /'\~O)~*l.im.1§~, x.ii~itl.im.1§~~* LL, 7P 
:17''7 b ~ ::::t > l:::: .:i - !7 t=f~iffa'c ~ 6 o 

(tt{y OJ ~BjJ) 
( 0 1 8 3) 

1 0 0 .im.1§~@'. 
1 o 2 ~1iiB 
1 0 4 P TTiB 
1 0 6 3'€7t~-=t"-

1 0 1 
1 0 3 
1 0 5 
200 

a F rP□ ff '¥1 J JEiB 
3'€7titU 11n iB 
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2 o 1 ;1. ,--r >? ,--r !7 c~ 11txBiB) 
2 o 3 BF!X: Fa~~JJEiB 
2 0 5 / ,--f 7->!t :l v '1/ tr iB 
2 0 7 PTTiB 
2 o 9 LE D~U11WiB 
2 1 1 ~~1~1iiB 
2 2 o / ,--r _:::;(:3(=- -v >t Jv? ,--r !7 iB 
230 ::::t-F 
3 0 0 Jfili§~llil 
3 o 8 BF rP□ff~JJEi~ 
3 1 4 / ,--r ;;(:3(=- -v >t Jv5e1J~~JJEi~ 

2 o 2 tr -f? ,--r !7 (~ 2 llx. a iB) 
2 o 4 / ,--r _:::(:3(=- -v >t ;v9J:!:fti~ 
2 0 6 ~%t~1ii~ 
2 o 8 BF rfbff~JJE:i~ 
210 LED 
212 -7.C:--}J 

2 2 1 ~Jv r- !7 1J '1/ :l 
2 4 0 ~%!:rm1i~ 
3 o 3 a FIX: Fa~~J'.ze:i~ 
3 1 3 ? ,--r !7 1J ftil'IQ J '.zE i~ 
3 1 5 ~&c5'~J'.ze:i~ 
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(~ffi :g J 1i~til<K OJ iTil±tl 
ml<KJJU) 

aF ~ l1Xa9 om 1 itx.ai~ 2, 
m 11tx.ai~cllx.a ~ t16aJi5~aJi51i{y2 G ---c ~i~t=*1i9 o:rk1ii~2, 
~uic*,fiiMr~uic a Ji51i{y~*/fi L, tcttt "1F*1itk@iP G ~uic*1ii~iJr~uica Ji51i~~:r~/fi 
'9 6*/fi~@,= EF~@'.OJili!1i~@~t7] V) Y:t 6t7] V) Y:ti~2, 
~uic*1ii~c*1§ ~ t16 ~U8CaF1§{y0JaF tP□ J1f ~¥IJJE'.9 OEfF tP□ J1f~JJE'.i~ 2, 
*~~7C9 6~7ti~2, 
~uic~7ti~~fijlJ1JEP9 O~YCfijlJ1JEPi~2, 
~ ~1im L,, 
~U8C~YCfijlJ1JEPi~ii, ~Ugct7] t'.) Y ;t iMitl] V) Y ;t 6 ~Ugciffi1itk@2, ~uic a Ji5 tP□ J1f~JJE'.i~i= 
.t3~t o ~uicaJi5 rP□ J1f O)~J£7f.a~ 2 t=£-5P---C, ~uic~7tiM\ )~f-Ptk@, ,B~~@, ,B,,Rf 
;[k@, O)lt\9;;f17J\O))[k@~ 2 0 J: "J (:fijlJ1JEP9 OJffi1§~@Lo 
ml <KJJl 2 ) 

~u ic~7tfij1Jtni~ii, 
~Ugciffi1i~@/Ji?F*1§>tk@c&»6~€'r-ti~Ugc~7ti~~1~f-Ptk@2 G, 
~Ugciffi,fi~@iJr*1i)tk@c, iJ"~, ~Ugc a Ji5 tP□J1f iJiN9f 2 ~JJE'.~ t1 ---C 1t "6 ~-€'r-ti~Ugc~7t 
i~~,Bi~~@2 L,, 
~Ugciffi1i~@/Ji*1i>tk@c, iJ"~, ~U8CaF tP□ J1fiJ~~ N 2 ~JJE'. ~ t1 ---C 1t" 6~-€'i-ii~Ugc~7t 
i~~ ,B',Rf~@2 '9 6, 
il<KJJl 1 t= ictiOJim/fi~u'l'.o 

(ill<KJJf 3 J 
~uic~7tfij1Jtni~ii, 
~Ugciffi1i~@iJi1F*l§)[k@c &» 6~€'i-ii~Ugc~7ti~~1~f-Ptk@2 G, 
~Ugciffi,fi~@iJr*1i)tk@c, iJ"~, ~uicaJi5 rPaffiJiN-W- 2 ~JJE'.~ t1 ---C P 6~-i'i-~i~Ugc~7t 
i~~,B:Kf~@2 L,, 
~Ugciffi1i~@iJr*1i>tk@c, iJ"~, ~uicaJi5 rPaffiJr~ N 2 ~JJE'. ~ t1 ---C 1t, 6~-€'i-ii~Ugc~7t 
i~~ ,Bi~~@2 '9 6, 
il<KJffil 1 t=ictiOJJffi1§~@Lo 

(gl<KJJl 4) 
~U8Ca F5J1aff~JJE'.i~ii, ~uicm 1 llx.ai~cltXa~ t16aJi5 OJa m v~Jvt:£-5P---C ~U8Ca 
Ji5 tP□ ff ~ ~ J JE'.9 6 , 
il<KJJl 1 t:ictiOJili!1i~u'l'.o 
ml <KJJl s ) 

aJi5~l1Xa9 om 2itx.ai~2, 
~uicm 2 itx.aiM"GA1J~ ttom 2 aJi51i{y~J¥Jtt'l---c, ~uicm 1 llx.aiM"GA1J~ ttom 
1EfF"(§{y(::::X'f96 / ,f ::::(~ ~ Yt Jv ~ff -5 / ,f _::::(~ ~ Yt Jv:9[1Iti~2, 
~~t=J:!1Jml,, 
~Ugc*1ii~ti, ~Ugc/ ,f _:::;(~~ Yt:Jv:9[1Iti~i::.t3tt6~Ugc/ ,f ::;(~~ YtJvffzvJaJi51§~ 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NUMBER FILING OR 3 71 (C) DATE 

13/770,236 02/19/2013 

26360 
Renner Kenner Greive Bobak Taylor & Weber Co., LPA 
106 South Main Street, Suite 400 
Akron, OH 44308-1412 

Ul\TfED STATES DEPARTME'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 

Masaya KONISHI KYO.P0221 
CONFIRMATION NO. 4369 

PUBLICATION NOTICE 

11111111111111111 lllll ll]~!l]!~l!~l!~HIJIHHil lllll 111111111111111111 

Title:AUDIO INPUT APPARATUS, COMMUNICATION APPARATUS AND CONDITION NOTIFICATION 
METHOD 

Publication No.US-2013-0218575-A 1 
Publication Date:08/22/2013 

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 



-153-

UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION 
NUMBER 

13/770,236 

26360 

FILING or 
37l(c)DATE 

02/19/2013 

GRPART 

UNIT 

2656 
FIL FEE REC'D 

1260 

Renner Kenner Greive Bobak Taylor & Weber Co., LPA 
106 South Main Street, Suite 400 
Akron, OH 44308-1412 

Ul\TfED STATES DEPARTME'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 

KYO.P0221 20 3 

CONFIRMATION NO. 4369 

FILING RECEIPT 

111111111111111111111111]~!1]i~1i~1i~un1i1~!ll] 11111111111111111111111 

Date Mailed: 03/12/2013 

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) 
Masaya KONISHI, Yokohama-Shi, JAPAN; 
Tatsuya ONODA, Yokohama-Shi, JAPAN; 

Applicant( s) 
JVC KENWOOD CORPORATION, Yokohama-Shi, JAPAN 

Assignment For Published Patent Application 
JVC KENWOOD CORPORATION, Yokohama-Shi, JAPAN 

Power of Attorney: The patent practitioners associated with Customer Number 26360 

Domestic Applications for which benefit is claimed - None. 
A proper domestic benefit claim must be provided in an Application Data Sheet in order to constitute a claim for 
domestic benefit. See 37 CFR 1.76 and 1.78. 

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the 
USPTO. Please see http://www.uspto.gov for more information.) 
JAPAN JP 2012-034192 02/20/2012 
JAPAN JP 2012-034189 02/20/2012 

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. 

Request to Retrieve - This application either claims priority to one or more applications filed in an intellectual 
property Office that participates in the Priority Document Exchange (POX) program or contains a proper Request to 

page 1 of 3 
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Retrieve Electronic Priority Application(s) (PTO/SB/38 or its equivalent). Consequently, the US PTO will attempt 
to electronically retrieve these priority documents. 

If Required, Foreign Filing License Granted: 03/11/2013 

The country code and number of your priority application, to be used for filing abroad under the Paris Convention, 
is US 13/770,236 
Projected Publication Date: 08/22/2013 

Non-Publication Request: No 

Early Publication Request: No 
Title 

AUDIO INPUT APPARATUS, COMMUNICATION APPARATUS AND CONDITION NOTIFICATION 
METHOD 

Preliminary Class 

381 

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 (1-866-999-4158). 

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. 

page 3 of 3 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NUMBER FILING OR 3 71 (C) DATE 

13/770,236 02/19/2013 

26360 
Renner Kenner Greive Bobak Taylor & Weber Co., LPA 
106 South Main Street, Suite 400 
Akron, OH 44308-1412 

Ul\TfED STATES DEPARTME'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 

Masaya KONISHI KYO.P0221 
CONFIRMATION NO. 4369 

POA ACCEPTANCE LETTER 

1111111111111111111111 ll]~!l]!~l!~l!~Hnl!l~HJI 111111111111111 IIII IIII 

Date Mailed: 03/12/2013 

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY 

This is in response to the Power of Attorney filed 02/19/2013. 

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. 

/ewondimu/ 

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

page 1 of 1 
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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number 

Substitute for Form PTO-875 13/770,236 

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 390 (37 CFR 1.16(a), (b), or (c)) 

SEARCH FEE N/A N/A N/A N/A 620 (37 CFR 1.16(k), (i), or (m)) 

EXAMINATION FEE N/A N/A N/A N/A 250 (37 CFR 1.16(0), (p), or (q)) 

TOTAL CLAIMS 20 (37 CFR 1.16(i)) 
minus 20= OR X 62 = 0.00 

INDEPENDENT CLAIMS 3 minus 3 = X 250 = 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 "O" in column 2. TOTAL TOTAL 1260 

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 Minus 

... = z 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 "O" 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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PTO/AIA/15 (07-12) 
Approved for use through 01/31/2014. 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 displays a valid 0MB control number 

r KYO.P0221 ~ 
UTILITY Attorney Docket No. 

PATENT APPLICATION First Inventor Masaya KONISHI 

TRANSMITTAL Title AUDIO INPUT APPARATUS, COMMUNICATION APPARATUS AND CONDITION NOTI 

\... (Only for new nonprovisional applications under 37 CFR 1.53(b)) Express Mail Label No. _,) 

APPLICATION ELEMENTS 
Commissioner for Patents 

ADDRESS TO: P.O. Box 1450 
See MPEP chapter 600 concerning utility patent application contents. Alexandria VA 22313-1450 

1. □ Fee Transmittal Form. ACCOMPANYING APPLICATION PARTS 
(PTO/SB/17 or equivalent) 

2. □ Applicant claims small entity status. 9. D Assignment Papers. 
See 37 CFR 1.27. (cover sheet & document(s)) 

3.(;;] Specification. [Total Pages 81 l Name of Assignee 
Both the claims and abstract must start on a new page 
(For information on the preferred arrangement, see MPEP § 608.01/a)) 

4.c;;J Drawing(s). (35 U.S.C. 113) [Total Sheets 28 l 
5. Inventor's Oath or Declaration. [Total Sheets 2 l 10. □ 37 CFR 3.73(c) Statement. Power of Attorney. Iii (including substitute statements under 37 CFR 1. 64 and assignments serving as an 

oath or declaration under 37 CFR 1.63/e)) 
(when there is an assignee) 

a. ~x Newly executed (original or copy) 11. □ English Translation Document. 
b. A copy from a prior application (37 CFR 1.63(d)) (if applicable) 

6. (;;] Application Data Sheet. ·see Note below. 12. Iii Information Disclosure Statement. 
See 37 CFR 1.76 (PTO/AIA/14 or equivalent) (PTO/SB/08 or PT0-1449) 

[ii Copies of citations attached 

1 □ CD-ROM or CD-R. 13. D Preliminary Amendment. 
in duplicate, large table or Computer Program (Appendix) 1 D Return Receipt Postcard. D Landscape Table on CD 4 (MPEP § 503) (Should be specifically itemized) 

8. Nucleotide and/or Amino Acid Sequence Submission. 15. D Certified Copy of Priority Document(s). 
(if applicable, items a. - c. are required) 

(if foreign priority is claimed) 
a. □ Computer Readable Form (CRF) 
b. Specification Sequence Listing on: 16. D Nonpublication Request. 

□ 
Under 35 U.S.C. 122(b)(2)(B)(i). Applicant must attach form PTO/SB/35 or 

i. CD-ROM or CD-R (2 copies); or equivalent. 

ii. □ Paper 
17. Oother: 

C. □ Statements verifying identity of above copies 

19. CORRESPONDENCE ADDRESS 

Iii] The address associated with Customer Number: 126360 I OR D Correspondence address below 

Name 

Address 

City I State I I Zip Code I 
Country I Telephone I I Email I 
Signature /EDWARD G. GREIVE/ I Date February 19, 2013 
Name Edward G. Greive Registration No. I 
(Print/Type) (Attorney/Agent) 24,726 
This collection of information is required by 37 CFR 1.53(b). 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 1.11 and 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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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 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 (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. 



-160-

5 

10 

1 

AUDIO INPUT APPARATUS, COMMUNICATION APPARATUS AND 

CONDITION NOTIFICATION METHOD 

CROSS-REFERENCE TO RELATED APPLICATIONS 

This application is based on and claims the benefit of 

priority from the prior Japanese Patent Application Nos. 

2012-034192 filed on February 20, 2012 and 2012-034189 

filed on February 20, 2012, the entire content of which is 

incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

The present invention relates to an audio input apparatus, a 

communication apparatus and a condition notification method. 

An audio input apparatus that is a typical example of 

15 transceivers for commercial use is often used in an environment of 

much noise, such as a factory and a construction site. There is 

thus a demand for communication with clear voice sounds even in 

such a noisy environment by suppressing noise components 

included in a speech signal obtained through a microphone. 

20 In order to meet the demand, there is a known audio input 

apparatus having an active noise-cancellation function using a main 

microphone for mainly picking up voice sounds and a 

sub-microphone for mainly picking up the surrounding noise. 

In order to enhance the active noise-cancellation function in 

25 such a known audio input apparatus, it is preferable that a main 

microphone is oriented towards the user's mouth with an 

appropriate distance. In the case of a headset microphone (a 

close-talking microphone), a comparatively constant positional 

relationship is kept between the microphone and the user's mouth. 

30 On the other hand, in the case of a handset microphone, the 

positional relationship between a microphone held by a user and 

the user's mouth changes depending on how the user is using the 

handset microphone. 

Moreover, it may happen that a handset microphone is 

35 used in a bad input condition of voice sounds for use in noise 

cancellation when it is held on the user's shoulder, a user talks into 
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the microphone at a fairly long distance, etc. When a handset 
microphone is used in such a manner, it may happen that more 
voice sounds are picked by a sub-microphone than by a main 
microphone, which cancel a speech signal obtained through the 

5 main microphone, with the noise-cancellation function, resulting in 
transmission of unclear voice sounds. 

SUMMARY OF THE INVENTION 

A purpose of the present invention is to provide an audio 
10 input apparatus, a communication apparatus and a condition 

notification method that achieve transmission of clear voice sounds 
with an effective noise-cancellation function. 

The present invention provides a condition notification 
method for notifying a used condition of a simplex communication 

15 apparatus by using a light-emitting device attached to the simplex 
communication apparatus, the method comprising: a 
communication-mode determination step of determining whether a 
communication mode of the simplex communication apparatus is a 
transmission mode or a standby mode; a sound pick-up state 

20 determination step of determining a sound pick-up state of a sound 
carried by a speech signal to be transmitted if the communication 
mode is the transmission mode; and a control step of controlling 
the light-emitting device so that the light-emitting device is turned 
off, turned on or repeatedly turned on and off based on 

25 determination results of the communication-mode determination 
step and the sound pick-up state determination step. 

Moreover, the present invention provides a 
communication apparatus compnsmg: a first pick-up unit 
configured to pick up a voice sound; a transmitter unit 

30 configured to transmit the voice sound picked up by the first 
pick-up unit to outside as a first speech signal; a 
communication-mode switching unit configured to switch a 
communication mode between a standby mode in which the 
transmitter unit does not transmit the speech signal and a 

35 transmission mode in which the transmitter unit transmits the 
speech signal; a sound pick-up state determination unit 
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configured to determine a pick-up state of the voice sound 
picked up by the first pick-up unit; a light emission device 
configured to emit light; and a control unit configured to control 
the light-emitting device so that the light-emitting device is 

5 turned off, turned on or repeatedly turned on and off based on 
the communication mode switched by the communication-mode 
switching unit, and the pick-up state of the voice sound picked 
up by the first pick-up unit and determined by the sound 
pick-up state determination unit. 

10 Furthermore, the present invention provides an audio 
input apparatus comprising: a first sound pick-up unit; a second 
sound pick-up unit; a noise-cancellation processing unit 

configured to perform noise cancellation to a first speech signal 
input from the first sound pick-up unit by using a second speech 

15 signal input from the second sound pick-up unit; a 
speech-quality evaluation unit configured to evaluate speech 
quality of a speech signal after the noise cancellation at the 
noise-cancellation processing unit; and an evaluation-result 
notification unit configured to notify an evaluation result at the 

20 speech-quality evaluation unit. 

BRIEF DESCRIPTION OF DRAWINGS 

FIG. 1 is a block diagram schematically showing the 

configuration of a communication apparatus according to a first 
25 embodiment of the present invention; 

FIG. 2 is a flowchart showing an operation of the 
communication apparatus according to the first embodiment of the 
present invention; 

FIG. 3 is a view showing the exterior appearance of a 
30 communication apparatus (a noise cancellation microphone) with a 

front view (a) and a rear view (b), according to a second 
embodiment of the present invention; 

FIG. 4 is a block diagram schematically showing the 
configuration of the communication apparatus according to the 

35 second embodiment of the present invention; 
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FIG. 5 is a flowchart showing a speech-quality evaluation 
process according to the second embodiment of the present 
invention; 

FIG. 6 is a table listing communication modes, 
5 speech-quality evaluation results, and LED states; 

FIG. 7 is a block diagram schematically showing the 
configuration of a communication apparatus according to a third 
second embodiment of the present invention; 

FIG. 8 is a view illustrating a direction-to-phase relationship 
10 of a communication apparatus with respect to a user; 

FIG. 9 is a flowchart showing a microphone-direction 
determination process for a main microphone according to the third 
embodiment of the present invention; 

FIG. 10 is a flowchart showing a noise-cancellation effect 
15 evaluation process according to the third embodiment of the 

present invention; 

FIG. 11 is a flowchart showing an overall evaluation process 
concerning the speech quality according to the third embodiment of 
the present invention; 

20 FIG. 12 is a block diagram schematically showing the 
configuration of an audio input apparatus (a communication 
apparatus) according to a fourth embodiment of the present 
invention; 

FIG. 13 is a table listing communication modes, sound 
25 pick-up state evaluation results, and LED states under control by a 

light-emission control unit; 

FIG. 14 is a flowchart showing a light-emission control 
process according to the fourth embodiment of the present 
invention; 

30 FIG. 15 is a block diagram schematically showing the 
configuration of an audio input apparatus (a communication 
apparatus) according to a fifth embodiment of the present 
invention; 

FIG. 16 is a block diagram schematically showing the 
35 configuration of an audio input apparatus according to a sixth 

embodiment of the present invention; 
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FIG. 17 is a flowchart showing an operation of the audio 
input apparatus according to the sixth embodiment of the present 
invention; 

FIG. 18 is a block diagram schematically showing the 
5 configuration of an audio input apparatus according to a seventh 

embodiment of the present invention; 

FIG. 19 is a flowchart showing a noise-cancellation effect 
evaluation process according to the seventh embodiment of the 
present invention; 

10 FIG. 20 is a block diagram schematically showing the 
configuration of an audio input apparatus according to an eighth 
embodiment of the present invention; 

FIG. 21 is a view illustrating a direction-to-phase 
relationship of an audio input apparatus with respect to a user; 

15 FIG. 22 is a flowchart showing a microphone-direction 
determination process for a main microphone according to the 
eighth embodiment of the present invention; 

FIG. 23 is a flowchart showing a noise-cancellation effect 
evaluation process according to the eighth embodiment of the 

20 present invention; 

FIG. 24 is a flowchart showing an overall evaluation process 
concerning the speech quality according to the eighth embodiment 
of the present invention; 

FIG. 25 is a view showing the exterior appearance of a 
25 noise cancellation microphone (an audio input apparatus) with a 

front view (a) and a rear view (b), according to a ninth 
embodiment of the present invention; 

FIG. 26 is a block diagram schematically showing the 
configuration of the noise cancellation microphone according to the 

30 ninth embodiment of the present invention; 
FIG. 27 is a table listing communication modes, 

speech-quality evaluation results, and LED states according to the 
ninth embodiment of the present invention; and 

FIG. 28 is a flowchart showing a speech-quality evaluation 
35 process according to the present invention. 
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DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 
Varies embodiments according the present invention will 

be explained with reference to the attached drawings. 
Throughout the drawings, the elements the same as or 

5 analogous to each other are given the same reference signs or 
numerals with no repeated explanation thereof for brevity. 

[First Embodiment] 

FIG. 1 is a block diagram schematically showing the 
configuration of a simplex communication apparatus 100 according 

10 to a first embodiment of the present invention. 

As shown in FIG. 1, the communication apparatus 100 is 
provided with a sound pick-up unit (a main microphone) 101, a 
transmitter unit 102, a speech-quality evaluation unit 103, a PTT 
(Push To Talk) unit 104 as a communication-mode switching unit, a 

15 light-emission control unit 105, and a light-emitting device (LED) 
106. 

The sound pick-up unit 101 is a microphone attached to the 
communication apparatus 100, for picking up a voice sound. On 
picking up a voice sound, the sound pick-up unit 101 generates a 

20 first speech signal that is output to the transmitter unit 102 and 
the speech-quality evaluation unit 103. 

The transmitter unit 102 performs speech coding to the first 
speech signal according to need and transmits a second speech 
signal (the speech-coded first speech signal) to another 

25 communication apparatus (not shown). The transmitter unit 102 
transmits the second speech signal to another communication 
apparatus when it receives a transmission-mode signal from the 
PTT unit 104 while the PTT unit 104 is being pushed as described 
later. 

30 The speech-quality evaluation unit 103 evaluates the 
speech quality of the second speech signal to be transmitted by the 
transmitter unit 102 based on the first speech signal input from the 
sound pick-up unit 101. Then, the speech-quality evaluation unit 
103 outputs a speech-quality signal that indicates an evaluation 

35 result (an evaluated speech quality of the second speech signal) to 
the light-emission control unit 105. In the first embodiment, the 
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speech-quality evaluation unit 103 evaluates the speech quality of 
the second speech signal to be transmitted by the transmitter unit 
102 by determining the volume level of a voice sound picked up by 
the sound pick-up unit 101. When the volume level of a voice 

5 sound picked up by the sound pick-up unit 101 is lower than a 
specific reference level, it is determined that the voice sound 
cannot be clearly heard by a person who receives the second 
speech signal at his or her communication apparatus, hence 
evaluated as a bad speech quality. 

10 The PTT unit 104 is a communication-mode switching unit 
to switch the transmission of the second speech signal from the 
transmitter unit 102. In detail, the PTT unit 104 switches a 
communication mode of the communication apparatus 100 
between a transmission mode in which the transmitter unit 102 

15 transmits the second speech signal and a standby mode in which 
the transmitter unit 102 does not transmit the second speech 
signal. When the PTT unit 104 is pushed, the operation mode, 
that is the communication mode, of the communication apparatus 
100 is switched from the standby mode to the transmission mode 

20 for transmission of the second speech signal. 

The standby mode is defined as a mode in which the 
communication apparatus 100 can detect a signal transmitted from 
another communication apparatus even if no transmitted signal is 
being received. In other words, the standby mode includes a 

25 reception waiting mode and a reception mode in which the 
communication apparatus 100 is receiving a radio wave. Moreover, 
the standby mode is defined as a mode in which the 
communication apparatus 100 performs no operation when the 
apparatus 100 is only for transmission use with no reception 

30 function. Accordingly, the standby mode is defined as these 
various modes, however, one requirement is that, in the standby 
mode, the transmitter unit 102 is not transmitting a speech signal. 
When the communication apparatus 100 is in-vehicle use, it is 
provided with a speaker. 

35 The PTT unit 104 is, more in detail, a communication-mode 
switch attached to a main body of the communication apparatus 
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100. When a user starts talking, the user pushes the PTT unit 104 

to switch the communication mode from the standby mode (a 

default mode) to the transmission mode. When the PTT unit 104 

is pushed, a transmission-mode signal indicating that the 

5 communication mode has been switched from the standby mode to 

the transmission mode is output to the transmitter unit 102 and 

the light-emission control unit 105. 

The light-emission control unit 105 controls a light emission 

state of the light-emitting device 106 to notify a user of a used 

10 condition of the communication apparatus 100 (that is, how the 

communication apparatus 100 is being used). The light-emitting 

device 106 is attached to the main body of the communication 

apparatus 100, that is an LED (Light Emitting Diode) in this 

embodiment. Based on the speech-quality signal output from the 

15 speech-quality quality unit 103, that indicates the speech quality 

and the transmission-mode signal output from the PTT unit 104, 

that indicates the transmission mode, the light-emission control 

unit 105 controls the light emission state of the light-emitting 

device 106. 

20 The operation of the communication apparatus 100 will be 

explained with a flowchart shown in FIG. 2. 

The light-emission control unit 105 determines whether the 

current communication mode is the transmission mode (step S101). 

If the PTT unit 104 is not pushed so that no transmission-mode 

25 signal is input, it is determined that the current communication 

mode is the standby mode (No in step S101). Thus, the 

light-emission control unit 105 turns off the light-emitting device 

106 with no drive current supplied thereto (step S102). On the 

other hand, if the PTT unit 104 is pushed so that the 

30 transmission-mode signal is input, it is determined that the current 

communication mode is the transmission mode (Yes in step S101), 

then, the speech-quality evaluation unit 103 performs a 

speech-quality evaluation process (step S103). 

Based on an evaluation result indicated by the 

35 speech-quality signal from the speech-quality evaluation unit 103, 

the light-emission control unit 105 determines whether a speech 
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signal to be transmitted by the transmitter unit 102 has a good 
speech quality (step S104). In other words, it is determined 
whether the speech-quality signal input from the speech-quality 

evaluation unit 103 indicates a good speech quality or bad speech 
5 quality. 

As a result of step S104, if the speech quality is good (Yes 

in step S104 ), the light-emission control unit 105 repeatedly turns 

on and off the light-emitting device 106 with a drive current 
supplied thereto (step S105). On the other hand .. if the speech 

10 quality is bad (No in step S104), the light-emission control unit 105 

turns on the light-emitting device 106 with a drive current supplied 

thereto (step S106). 

As described above, based on the communication mode 

switched by the PTT unit 104 and the speech-quality evaluation 
15 result at the speech-quality evaluation unit 103, the light-emission 

control unit 105 controls the light-emitting device 106 so that the 

light-emitting device 106 becomes in one of the three states: a 

turn-off state, a repeated turn-on-and-off state, and a turn-on 

state. With the three states of the light-emitting device 106, a 
20 used condition of the communication apparatus 100 is notified to a 

user. When the user visually recognizes the turn-on state of the 

light-emitting device 106, the user recognizes that the current 

speech quality is bad and takes an action to improve the speech 

quality, such as, bringing the microphone (the sound pick-up unit) 
25 101 close to his or her mouth. 

As described above, according to the first embodiment, in 

the simplex communication apparatus 100 that performs 

communication with switching of the communication mode between 

the transmission mode and the standby mode, it is achieved to 
30 notify a user of whether a voice incoming direction, a direction in 

which the user is talking into the microphone (the sound pick-up 
unit) 101, is good or bad and also whether the speech quality of a 

speech signal to be transmitted is good or bad. The notification 
can be achieved with the light-emitting device 106 (LED) attached 

35 to the main body of the communication apparatus 100. 
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In detail, as described above, the communication apparatus 
100 in the first embodiment is provided with the PTT unit 104 (the 

communication-mode switching unit) for switching the 

communication mode between the standby mode and the 

5 transmission mode. When the PTT unit 104 is pushed, the 
light-emission control unit 105 controls the light-emitting device 

106 to become the turn-on state that indicates the transmission 

mode from the turn-off state that indicates the standby mode. 

Moreover, based on a speech-quality evaluation result, the 
10 light-emission control unit 105 controls the light-emitting device 

106 to become the repeated turn-on-and-off state that indicates a 

good speech quality from the turn-on state that indicates a bad 

speech quality, thereby notifying a user of a used condition of the 

communication apparatus 100. Accordingly, the user can take an 
15 action to improve the used condition of the communication 

apparatus 100 so that the speech quality of his or her voice sound 

can have a good speech quality when transmitted. 

The communication apparatus 100 shown in FIG. 1 may be 

provided with a receiver unit for receiving a speech signal 
20 transmitted from another communication apparatus when the PTT 

unit 104 is not pushed so that the communication apparatus 100 is 

in the standby mode. In this case, a speech signal received by the 
receiver unit is decoded and given off by a speaker. 

25 

[Second Embodiment] 

If a transmission apparatus is used in an environment of 
much noise, it may occur that, even if the volume level of a voice 

sound picked up a microphone is high enough, the speech quality 

gets worse because the voice sound is drowned out by the 
surrounding noise. In this case, it cannot be said that the volume 

30 level adequately represents the speech quality. Thus, there is a 
problem in that, even if the volume level exceeds a threshold level 

and an LED does not indicate a bad speech quality (if the 

transmission apparatus is equipped with an LED like the 
light-emitting device 106 in FIG. 1), a transmitted voice sound has 

35 a bad speech quality due to much noise, resulting in that a person 
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who receives the transmitted voice sound has a difficulty in hearing 
the voice sound. 

Such a problem is remarkable, especially, in digital wireless 
transmission of a voice sound. When a voice sound is transmitted, 

5 it undergoes speech coding in bandwidth compression. However, 
the speech coding is not performed well due to the surrounding 
noise, which results in a bad speech quality in the voice sound. 

In order to solve such a problem discussed above, a 
communication apparatus according to a second embodiment has a 

10 feature in that the speech quality of a voice sound to be 
transmitted is notified to a user of the communication apparatus to 
instruct improvement in a used condition of the communication 
apparatus, thereby improving speech quality. 

FIG. 3 is a view showing the exterior appearance of a 
15 communication apparatus 200 (a noise cancellation microphone) 

with a front view (a) and a rear view (b), according to the second 
embodiment of the present invention. 

The communication apparatus 200 is provided with a noise 
cancellation microphone unit 220 and a wireless communication 

20 unit 240 connected to each other with a cord 230. The noise 
cancellation microphone unit 220 in this embodiment corresponds 
to an audio input apparatus equipped mainly with microphones. 
Provided on the front face of the noise cancellation microphone unit 
220 are a main microphone 201 (a first sound pick-up unit) and a 

25 speaker 212. Provided on the rear face of the noise-cancellation 
microphone unit 220 are a sub-microphone 202 (a second sound 
pick-up unit) and a belt clip 221 for holding the noise-cancellation 
microphone unit 220 by a belt. Provided at the top and the side 
faces of the noise-cancellation microphone unit 220 are an LED 210 

30 and a PTT unit 207, respectively. 

The configuration of the communication apparatus 200 will 
be explained with reference to FIG. 4 that is a block diagram 
schematically showing the configuration of the communication 
apparatus according to the second embodiment of the present 

35 invention. 
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The communication apparatus 200 is provided with a main 
microphone 201 (a first sound pick-up unit), a sub-microphone 202 
(a second sound pick-up unit), a speech-segment determination 
unit 203, a noise-cancellation processing unit 204, a noise 

5 suppressor unit 205, a wireless transmitter unit 206, PTT unit (a 
communication-mode switching unit) 207, a speech-quality 
evaluation unit 208, an .LED control unit 209, an LED 210, a 
wireless receiver unit 211, and a speaker 212 (a sound emission 
unit). 

10 The main microphone 201 is a microphone attached to the 
noise-cancellation microphone unit 220 of the communication 
apparatus 200, for picking up a voice sound. A speech signal (a 
first speech signal) obtained by the main microphone 201 based on 
the voice sound is output to the speech-segment determination 

15 unit 203, the noise-cancellation processing unit 204, and the 
speech-quality evaluation unit 208. The sub-microphone 202 is 
also a microphone attached to the noise-cancellation microphone 
unit 220 of the communication apparatus 200, for picking up a 
voice sound. A speech signal (a second speech signal) obtained by 

20 the sub-microphone 202 is output to the noise-cancellation 
processing unit 204 and the speech-quality evaluation unit 208. 

The main microphone 201 corresponds to a first sound 
pick-up unit for picking up mainly a user's voice sound, hence 
provided on the front face of the noise-cancellation microphone 

25 unit 220 as shown in (a) of FIG. 3. The sub-microphone 202 
corresponds to a second sound pick-up unit for picking up mainly 
the surrounding noise for use in a noise cancellation process, hence 
provided on the rear face of the noise-cancellation microphone unit 
220 as shown in (b) of FIG. 3. The arrangements of the main 

30 microphone 201 and the sub-microphone 202 on the front and rear 
faces, respectively, of the cancellation microphone unit 220 as 
shown in FIG. 3 is the best arrangement for an excellent noise 
cancellation effect, although the sub-microphone 202 may be 
provided on the side or bottom face of the noise cancellation 

35 microphone unit 220, or inside the microphone unit 220. 
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The speech-segment determination unit 203 performs 
speech segment determination based on a first speech signal input 

from the main microphone 201, to detect a speech segment that 

corresponds to a duration in which a user is taking into the 
5 communication apparatus 200. In detail, the speech-segment 

determination unit 203 converts the first speech signal input from 

the main microphone 201 into a signal component in unit of a 

specific length in the frequency domain and analyzes a spectrum 

component of the signal component thus converted into the 
10 frequency domain to determine whether it is a vowel, a consonant, 

or a noise component based on the analyzed spectrum component. 

The speech-segment determination unit 203 outputs a 

speech-segment indication signal that indicates a speech segment 

to the noise-cancellation processing unit 204 and the 

15 speech-quality evaluation unit 208. 

The noise-cancellation processing unit 204 performs a noise 

cancellation process (noise-component suppressing process) based 
on the first and second speech signals input from the main 

microphone 201 and the sub-microphone 202, respectively. In 
20 detail, the noise-cancellation processing unit 204 is equipped with 

an adaptive filter to generate a reversed-phase component of a 
noise component mixed into a voice component at the main 

microphone 201, as a noise cancellation signal, based on a voice 

sound picked up by the sub-microphone 202. Then, the 
25 noise-cancellation processing unit 204 adds the first speech signal 

input from the main microphone 201 and the noise cancellation 
signal to suppress a noise component mixed into· a voice 

component at the main microphone 201. A speech signal after the 

noise cancellation is output to the noise suppresser 205 and the 
30 speech-quality evaluation unit 208. In this embodiment, the 

noise-cancellation processing unit 204 performs the noise 

cancellation process to the first speech signal input from the main 

microphone 201 for each frame of a specific constant duration (256 

samples, for example). A speech signal that has undergone the 
35 noise cancellation process, so that its noise component has been 

suppressed, is referred to as a noise-cancelled signal, hereinafter. 
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The noise suppressor unit 205 suppresses a noise 
component other than a voice component that appears on the 
frequency axis of the noise-cancelled signal input from the 
noise-cancellation processing unit 204. Then, the noise 

5 suppressor unit 205 returns a noise-component-suppressed signal 
into the time domain and outputs the signal to the wireless 
transmitter unit 206. 

The wireless transmitter unit 206 performs speech coding 
to the signal from the noise suppressor unit 205 and modulates the 

10 signal after the speech coding with a carrier wave and transmits 
the signal to another wireless communication apparatus or the like. 

In the following description, the noise suppressor unit 205 
and the wireless transmitter unit 206 are referred to as a 
communication unit according to need. 

15 The PTT unit 207 switches the operation of the wireless 
transmitter unit 206 between transmission and non-transmission of 
the noise-cancelled signal. In detail, the PTT unit 207 switches a 
communication mode of the communication apparatus 200 
between a transmission mode in which the wireless transmitter unit 

20 206 transmits a speech signal and a standby mode in which the 
wireless transmitter unit 206 is in a waiting mode for the 
transmission of a speech signal. A reception mode in which the 
wireless receiver unit 211 receives a speech signal transmitted 
from another communication apparatus is included in the standby 

25 mode mentioned above. When a user wants to receive a signal, 
the user switches the communication mode to the standby mode 
using the PTT unit 207. With the PTT unit 207, either one of the 
transmission mode and the standby mode is selected as the 
communication mode of the communication apparatus 200. When 

30 the user talks into the communication apparatus 200, the user 
pushes the PTT unit 207 to switch the communication mode from 
the standby mode to the transmission mode. Then, a 
transmission-mode signal indicating that the communication mode 
has been switched from the standby mode to the transmission 

35 mode is output to the wireless transmitter unit 206, the LED 
control unit 209, and the wireless receiver unit 211. 
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The speech-quality evaluation unit 208 evaluates the 
speech quality of the noise-cancelled signal input from the 
noise-cancellation processing unit 204 that is a speech signal to be 
transmitted from the wireless transmitter unit 206. Then, the 

5 speech-quality evaluation unit 208 outputs a speech-quality signal 
that indicates an evaluation result of speech quality to the LED 
control unit 209. 

In this embodiment, the speech-quality evaluation unit 208 
determines whether the speech quality of a speech signal to be 

10 transmitted from the wireless transmitter unit 206 is good or bad 
according to various factors, such as, a noisy environment or not, 
noise cancellation at the noise-cancellation processing unit 204 
effective or not, and so on. 

The speech-quality evaluation unit 208 may determine 
15 whether the noise cancellation is effective or not based on the level 

of attenuation of the first speech signal from the main microphone 
201, that has undergone the noise cancellation process at the 
noise-cancellation processing unit 204. In this case, the 
speech-quality evaluation unit 208 calculates the level of 

20 attenuation of the first speech signal from the main microphone 
201 after the noise cancellation process and determines that the 
noise cancellation is effective when the level of attenuation is equal 
to or higher than a specific threshold level. In detail, the 
speech-quality evaluation unit 208 compares average power of the 

25 first speech signal before the noise cancellation process and 
average power of a speech signal (noise-cancelled signal) after the 
noise cancellation process to determine whether the noise 
cancellation is effective based on a comparison result. This 
technique is based on the fact that a sound picked up by the main 

30 microphone 201 is a mixture of a user's voice sound and the 
surrounding noise and, if there is a specific level of attenuation or 
higher, it can be determined that the surrounding noise has been 
effectively suppressed. 

The LED control unit 209 that corresponds to the 
35 light-emission control unit 105 in FIG. 1 supplies a drive current to 

the LED (a light-emitting device) 201 to control its light emission 
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state, based on the transmission-mode signal and the 
speech-quality signal from the PTT unit 207 and the speech-quality 
evaluation unit 208, respectively. 

The wireless receiver unit 211 receives a speech signal 
5 transmitted from another communication apparatus. While 

receiving the transmission-mode signal from the PTT unit 207, the 
wireless receiver unit 211 does not receive a speech signal because 
the current communication mode is the transmission mode. The 
wireless receiver unit 211 decodes a received speech signal and 

10 outputs the decoded speech signal to the speaker 212. The 
speaker 212 outputs the decoded speech signal as a voice sound. 

15 

Explained next is a speech-quality evaluation process 
performed by the communication apparatus 200 with respect to a 
flowchart of FIG. 5. 

The speech-segment determination unit 203 performs a 
speech-segment determination process to determine whether a 
user is talking into the communication apparatus 200 based on the 
first speech signal input from the main microphone 201 (step 
S201). If no speech segment is detected (No in step S201), the 

20 process returns to step S201 to continue the speech-segment 
determination process. On the other hand if a speech segment is 
detected (Yes in step S201), the speech-quality evaluation unit 208 
performs the following signal-power calculation process (steps 
S202 to S204). 

25 Firstly, the speech-quality evaluation unit 208 calculates 
average power per frame of the second speech signal input from 
the sub-microphone 202 (step S202). Then, the speech-quality 
evaluation unit 208 calculates average power per frame of the first 
speech signal input from the main microphone 201 before the noise 

30 cancellation process (step S203). Next, the speech-quality 
evaluation unit 208 calculates average power per frame of the 
noise-cancelled signal input from the noise-cancellation processing 
unit 204 after the noise cancellation process (step S204 ). 

Thereafter, the speech-quality evaluation unit 208 
35 determines whether the average power per frame of the second 
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speech signal obtained in step 5202 is equal to or higher than a 
specific threshold level Pthl (step 5205). 

If it is determined that the average power per frame of the 
second speech signal is not equal to or higher than the threshold 

5 level Pthl (No step 5205), it is determined that the speech quality 
is good (step 5208). This evaluation is based on a presumption 
that if the average power per frame of the second speech signal is 
lower than the threshold level Pth 1, the communication apparatus 
200 is being used in a quiet environment because a sound picked 

10 up by the sub-microphone 202 is mainly the surrounding noise. 
Therefore, it can be determined that the speech quality is good 
without affected by the surrounding noise. 

On the other hand.. if it is determined that the average 
power per frame of the second speech signal is equal to or higher 

15 than the threshold level Pthl (Yes in step 5205), the 
speech-quality evaluation unit 208 compares the average power 
per frame of the first speech signal before the noise cancellation 
process obtained in step 5203 and the average power per frame of 
the noise-cancelled signal after the noise cancellation process 

20 obtained in step S204 (step S206). 
If it is determined that a power ratio of the noise-cancelled 

signal to the first speech signal is higher than a specific threshold 
level Pth2 (No in step S206), it is determined that the speech 
quality is bad (step 5209). This evaluation is based on a 

25 presumption that if the power ratio is higher than the threshold 
level Pth2, the surrounding noise has a specific power or more and 
there is no variation in the power before and after the noise 
cancellation process, and hence the noise cancellation is not 
effective. 

30 On the other hand, if it is determined that the power ratio 
of the noise-cancelled signal to the first speech signal is equal to or 
lower than the threshold level Pth2 (Yes in step S206), the 
speech-quality evaluation unit 208 determines whether the average 
power per frame of the noise-cancelled signal after the noise 

35 cancellation process is equal to or higher than a specific threshold 
level Pth3 (step S207). 
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If it is determined that the average power per frame of the 
noise-cancelled signal is not equal to or higher than the threshold 
level Pth3 (No in step S207), it is determined that the speech 
quality is bad (step S209). This evaluation is based on a 

5 presumption that if the average power per frame of the 
noise-cancelled signal is lower than the threshold level Pth3, a 
user's voice sound is also affected by the noise cancellation process, 
so that the speech quality is bad and hence it is difficult for the 
user's voice sound to be clearly heard at another communication 

10 apparatus when the voice sound is transmitted thereto. 
On the other hand, if it is determined that the average 

power per frame of the noise-cancelled signal is equal to or higher 
than the threshold level Pth3 (Yes in step S207), it is determined 
that a preferable sound level is maintained and hence the speech 

15 quality is good (step S208). 

The good evaluation result in step S208 or the bad 
evaluation result in step S209 is output to the LED control unit 209, 
as the speech-quality signal indicating the speech quality. 

In the same manner as shown in FIG. 2 in first embodiment, 
20 the LED control unit 209 determines whether the current 

communication mode is the transmission mode based on the 
transmission-mode signal from the PTT unit 207. Moreover, in the 
same manner as shown in FIG. 2, the light-emission control unit 
105 determines whether a speech signal to be transmitted by the 

25 transmitter unit 102 has a good speech quality based on an 
evaluation result indicated by the speech-quality signal from the 
speech-quality evaluation unit 103. 

Based on a table shown in FIG. 6 that lists communication 
modes, speech-quality evaluation results, and LED states, the LED 

30 control unit 209 controls LED 210, as follows. 
When the PTT unit 207 is pushed so that the 

communication mode is the transmission mode and the speech 
quality is evaluated as good, the LED control unit 209 supplies a 
drive current to the LED 210 to put the LED 210 in a repeated 

35 turn-on-and-off state that indicates a normal transmission mode 
with a good speech quality. 
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On the other hand .. when the PTT unit 207 is pushed so that 
the communication mode is the transmission mode and the speech 
quality is evaluated as bad, the LED control unit 209 supplies a 
drive current to the LED 210 to put the LED 210 in a turn-on state 

5 that indicates the necessity of improvement in speech quality. 
Moreover, when the PTT unit 207 is pushed so that the 
communication mode is the transmission mode, however, no 
speech-quality signal is input, the LED control unit 209 supplies a 
drive current to the LED 210 to put the LED 210 in a turn-on state 

10 that indicates the transmission mode. There is a case in which the 
speech-segment determination unit 203 does not detect a speech 
segment if no speech-quality signal is input. In this case, the 
speech-quality evaluation process shown in FIG. 5 does not start so 
that the speech-quality evaluation unit 208 does not output a 

15 speech-quality signal to the LED control unit 209. When the PTT 
unit 207 is pushed to output the transmission mode, however, no 
speech-quality signal is input, the LED control unit 209 supplies a 
drive current to the LED 210 to put the LED 210 in a turn-on state 
that indicates that although the communication mode is the 

20 transmission mode, a user is not talking into the communication 
apparatus 200 which is a duration of a non-speech segment. 

As described above, in this embodiment, the emission state 
of the LED 210 during a non-speech segment in the transmission 
mode and the emission state of the LED 210 during a speech 

25 segment with a bad speech quality in the transmission mode are 
controlled in the same manner, that is, the LED 210 is put in a 
turn-on state in both cases. This LED control technique makes a 
user visually recognize that his or her voice sound is not 
appropriately input to the communication apparatus 200. 

30 When a user visually recognizes that the emission state of 
the LED 210 is not switched from the turn-on state to the repeated 
turn-on-and-off state although the user is talking into the 
communication apparatus 200, the user recognizes that the 
communication apparatus 200 is not used appropriately. Then, 

35 the user tries to change the turn-on state of the LED 210 to the 
repeated turn-on-and-off state by changing the way of holding the 
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main microphone 201, the direction in which the user is talking into 
the main microphone 201, the distance between the user's mouth 
to the main microphone 201, etc. Accordingly, with the change in 
emission state of the LED 210, the user can be instructed to 

5 improve the use of the communication apparatus 200, thereby 
improving the speech quality of a speech signal to be transmitted 
to another communication apparatus. 

On the other hand .. when the PTT unit 207 is not pushed, so 
that the communication mode is not the transmission mode but the 

10 standby mode, the LED control unit 209 supplies no drive current 
to the LED 210 so that the LED 210 remains in the turn-off state. 

As described above, the communication apparatus 
according to the second embodiment is provided with the two 
microphones and has the noise cancellation function to a speech 

15 signal to be transmitted so that a user's voice sound is not drown 
out by the surrounding noise, thereby achieving transmission of a 
clear sound to another communication apparatus even if the level 
of the surrounding noise is high. 

Nevertheless, even if a communication apparatus is 
20 equipped with a noise cancellation function, it could happen that 

the noise cancellation function does not work effectively so that it 
causes a bad speech quality to a speech signal to be transmitted to 
another communication apparatus. Especially, in the case of a 
simplex communication apparatus that cannot perform 

25 transmission and reception at the same time, no information of a 
bad speech quality can be sent from another communication 
apparatus while a user is talking into the simplex communication 
apparatus. It could therefore happen that the user is continuously 
talking into the simplex communication apparatus without 

30 recognizing a bad speech quality. 
In order to solve such a problem discussed above, in the 

communication apparatus 200 according to the second 
embodiment, the speech quality to be felt by a person who 
receives a voice sound transmitted from the communication 

35 apparatus 200 is assumed based on the determination of whether 
the noise cancellation function is working effectively with the 
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combination of determination on the average power of speech 
signals from the main microphone and the sub-microphone, and 
the power ratio of the noise-cancelled signal to the speech signal 
from the main microphone. Then, if it is determined that the 

5 speech quality requires improvement, the LED 210 can be used 
effectively to notify a user of the necessity of improvement in 
speech quality. 

[Third Embodiment] 
The communication apparatus 200 according to the second 

10 embodiment performs the speech quality evaluation depending on 
whether the noise cancellation function is working effectively. 
With this technique, it is possible to perform more reliable speech 
quality evaluation than speech quality evaluation based on the 
main-microphone volume level. 

15 However, there are cases in which the communication 
apparatus 200 according to the second embodiment erroneously 
determines that the noise cancellation function is working 
effectively even if it is not working effectively. One case is that 
the main microphone 201 of the noise cancellation microphone unit 

20 220 (FIG. 3) of the communication apparatus 200 is not positioned 
in front of a user. In this case, it could happen that the voice 
component of a user's voice sound is picked up at a higher level by 
the sub-microphone 202 provided on the rear face of the 
noise-cancellation microphone unit 202 as shown in (b) of FIG. 3, 

25 in addition to the main microphone 201. The noise-cancellation 
processing unit 204 (FIG. 4) performs the noise cancellation 
process by using a signal from the sub-microphone 202 as a 
reference signal. Thus, in the above case, it could happen that a 
voice component picked up by the sub-microphone 202 is 

30 erroneously determined as a noise component, so that a voice 
component which should remain is inevitably eliminated from a 
speech signal output from the main microphone 201. 

Moreover, in the above case, if there is an intense noise 
source in front of a user, instead of the noise-cancellation 

35 microphone unit 220 as shown in (a) of FIG.3, a noise component 
from the noise source is picked by the main microphone 201, and 
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hence the level of signal power of a noise-cancelled signal output 
from the noise-cancellation processing unit 204 may exceed a 
threshold level. Thus, it could happen that through the 
evaluations in steps S205 to S207, it is erroneously determined 

5 that the speech quality is good, as a final result. 
In order to solve such a problem discussed above, the 

present invention provides a communication apparatus as a third 
embodiment that evaluates the speech quality reliably and notifies 
an evaluation result to a user, even in the cases discussed above. 

10 FIG. 7 is a block diagram schematically showing the 
configuration of a communication apparatus 300 according to the 
third second embodiment of the present invention. 

As shown in FIG. 7, the communication apparatus 300 is 
provided with a speech-segment determination unit 303, a 

15 microphone-direction determination unit 313, and a speech-quality 
evaluation unit 308 that is equipped with a noise-cancellation effect 
evaluation unit 314 and an overall evaluation unit 315, in addition 
to the units 201, 202, 204, 205, 206, 207, 209, 210, 211, and 212 
that correspond to those shown in FIG. 4, respectively. The 

20 communication apparatus 300 has the same exterior appearance 
as the communication apparatus 200 as shown in FIG. 3. 

The speech-segment determination unit 303 determines 
whether or not a first speech signal input from the main 
microphone 201 is a speech segment of a user's voice sound by 

25 way of spectrum analysis with conversion of the first speech signal 
into a signal component in unit of a specific length in the frequency 
domain. The speech-segment determination unit 303 outputs a 
result of speech segment determination to the noise-cancellation 
processing unit 204, the microphone-direction determination unit 

30 313, and the noise-cancellation effect evaluation unit 314. 
While the speech-segment determination unit 303 is 

determining that the first speech signal input from the main 
microphone 201 is a speech segment, the microphone-direction 
determination unit 313 detects a phase difference between the first 

35 speech signal output from the main microphone 201 and a second 
speech signal output from the sub-microphone 202. Then, the 
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microphone-direction determination unit 313 detects a direction of 
the main microphone 201 (a main-microphone direction, 
hereinafter) with respect to a user based on the phase difference. 
Then, the microphone-direction determination unit 313 outputs a 

5 determination result on the main-microphone direction to the 
overall evaluation unit 315, as a first evaluation result. 

FIG. 8 is a view illustrating a direction-to-phase relationship 
of the communication apparatus 300 with respect to a user, or a 
phase difference between voice sounds depending on the 

10 main-microphone direction. 
As shown in (a) of FIG. 8, when a user faces the 

communication apparatus 300 at the front side with the main 
microphone 201 attached thereto, in a normal used condition, 
there is a large phase difference between a voice sound that is 

15 picked up by the main microphone 201 through a straight path and 
a voice sound that is picked up by the sub-microphone 202 through 
a roundabout path. On the other hand, as shown in (b) of FIG. 8, 
when the communication apparatus 300 is inclined toward a user, 
there is a small phase difference between voice sounds picked up 

20 by the main microphone 201 and the sub-microphone 202 due to a 
shorter distance between the user's mouth and the two 
microphones. In particular, when the main microphone 201 
attached to the communication apparatus 300 at the front side is 
inclined toward a user at 90 degrees, the distances from the user's 

25 mouth to the main microphone 201 and to the sub-microphones 
202 are almost equal to each other, so that the phase difference is 
almost zero. 

Under consideration of the change in phase difference 
depending on the positional relationship between a user and the 

30 communication apparatus 300 discussed above, the 
microphone-direction determination unit 313 compares a phase 
difference detected between the first and second speech signals 
output from the main microphone 201 and the sub-microphone 202, 
respectively, with a specific threshold value. When the phase 

35 difference is smaller than the specific threshold value, the 
microphone-direction determination unit 313 assumes that the 
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main-microphone direction is not toward a user, such as shown in 
(b) of FIG. 8 and determines that the user is not using the 
communication apparatus 300 appropriately. On the other hand, 
when the phase difference is equal to or larger than the specific 

5 threshold value, the microphone-direction determination unit 313 
assumes that the main-microphone direction is toward a user, such 
as shown in (a) of FIG. 8, and determines that the user is using the 
communication apparatus 300 appropriately. 

The noise-cancellation effect evaluation unit 314 
10 determines whether the noise cancellation function of the 

noise-cancellation processing unit 204 is working effectively and 
outputs an evaluation result to the overall evaluation unit 315, as a 
second evaluation result. 

The overall evaluation unit 315 performs overall evaluation 
15 of: the average power of the second speech signal from the 

sub-microphone 202 in the same manner as the speech-quality 
evaluation unit 208 described with respect to FIG. 5; the first 
evaluation result from the microphone-direction determination unit 
313; and the second evaluation result from the noise-cancellation 

20 effect evaluation unit 314, to determine the speech quality of a 
speech signal to be transmitted from the wireless transmitter unit 
206. The speech quality of a voice sound comprehensively 
determined by the overall evaluation unit 315 is output to the LED 
control unit 209, as a speech-quality signal, for emission control of 

25 the LED 210. 

Explained next is a microphone-direction determination 
process performed by the microphone-direction determination unit 
313, with respect to a flowchart of FIG. 9. 

The microphone-direction determination unit 313 compares 
30 the phases of first and second speech signals input from the main 

microphone 201 and the sub-microphone 202, respectively, to 
detect a phase difference therebetween (step S301). Then, the 
microphone-direction determination unit 313 compares the phase 
difference between the first and second speech signals with a 

35 specific threshold value to determine whether the phase difference 
is equal to or larger than the specific threshold value (step S302). 



-184-

25 

The comparison of phase difference is done based on the fact that 
the change in orientation of the main microphone 201 directly 
reflected in the phase difference as discussed with reference to FIG. 
8. 

5 If the phase difference is equal to or larger than the specific 
threshold value (Yes in step S302), the microphone-direction 
determination unit 313 assumes that the positional relationship 
between the main microphone 201 and the user's mouth is good, 
such as shown in (a) of FIG. 8, and determines that the user is 

10 using the communication apparatus 300 appropriately. On the 
other hand, if the phase difference is smaller than the specific 
threshold value (No in step S302), the microphone-direction 
determination unit 313 assumes that the positional relationship 
between the main microphone 201 and the user's mouth is bad, 

15 such as shown in (b) of FIG. 8, and determines that the user is 
using the communication apparatus 300 inappropriately. 

Then, the microphone-direction determination unit 313 
outputs a determination result obtained in step S303 or S304 to 
the overall evaluation unit 315 of the speech-quality evaluation 

20 unit 308, as a first determination result that indicates whether or 
not the main-microphone direction is appropriate, that is, whether 
or not the communication apparatus 300 is used appropriately. 

Explained next is a noise-cancellation effect evaluation 
process performed by the noise-cancellation effect evaluation unit 

25 314, with respect to a flowchart of FIG. 10. 
The noise-cancellation effect evaluation unit 314 is in a 

waiting mode to receive a speech-segment indication signal that is 
generated by the speech-segment determination unit 303 when it 
determines that a first speech signal input from the main 

30 microphone 201 is a speech segment (step S311). When the 
speech-segment indication signal is input (Yes in step S311), the 
noise-cancellation effect evaluation unit 314 performs step s 312, 
whereas if not (No in step S311), it is still in the waiting mode to 
receive the speech-segment indication signal. 

35 In step S312, the noise-cancellation effect evaluation unit 
314 calculates average power of a first speech signal from the main 
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microphone 201 for one frame before the noise-cancellation 
processing unit 204 performs the noise cancellation process per 
one frame (step S312). Next, the noise-cancellation effect 
evaluation unit 314 calculates average power of a noise-cancelled 

5 signal from the noise-cancellation processing unit 204 (step S313). 
Thereafter, the noise-cancellation effect evaluation unit 314 

compares the average power of the first speech signal before the 
noise cancellation process and the average power of the 
noise-cancelled signal after the noise cancellation process to 

10 determine whether an average power ratio of the noise-cancelled 
signal to the first speech signal is equal to or lower than a 
threshold level Pth2 (step S314). 

If the average power ratio is higher than the threshold level 
Pth2 (No in step S314), the noise-cancellation effect evaluation 

15 unit 314 determines that the noise cancellation function is not 
working effectively (step S317). On the other hand, if the average 
power ratio is equal to or lower than the threshold level Pth2 (Yes 
in step S314), the noise-cancellation effect evaluation unit 314 
determines whether the average power of the noise-cancelled 

20 signal is equal to or higher than a threshold level Pth3 (step S315). 
If the average power of the noise-cancelled signal is lower 

than the threshold level Pth3 (No in step S315), the 
noise-cancellation effect evaluation unit 314 determines that the 
noise cancellation function is not working effectively (step S317). 

25 On the other hand, if the average power of the noise-cancelled 
signal is equal to or higher than the threshold level Pth3 (Yes in 
step S315), the noise-cancellation effect evaluation unit 314 
determines that the noise cancellation function is working 
effectively (step S316). 

30 Then, the noise-cancellation effect evaluation unit 314 
outputs an evaluation result in step S316 or S317 to the overall 
evaluation unit 315, as a second determination result (step S318). 

As described above, the noise-cancellation effect evaluation 
unit 314 determines whether or not the noise cancellation function 

35 is working effectively by using the signals before and after the 
noise cancellation process performed by the noise-cancellation 
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processing unit 204. In this embodiment, if it is determined that 
the noise cancellation function is working effectively, it means that 
a surrounding-noise component is effectively eliminated from a 
speech signal that is a mixture of a voice component and the 

5 surrounding-noise component so that much of the voice component 
remains in the speech signal. 

Therefore, when a surrounding-noise component is 
effectively eliminated from a speech signal by the noise 
cancellation process, signal power Pnc of a speech signal after the 

10 noise cancellation process is lower than signal power Pie of a 
speech signal before the noise cancellation process by the degree 
of signal power of a surrounding-noise component. Accordingly, 
the determination of whether or not the noise cancellation function 
is working effectively is made by comparing the signal power Pie 

15 and Pnc before and after the noise cancellation process, as 
explained below. 

There are two ways for the noise-cancellation effect 
evaluation unit 314 to determine whether or not the noise 
cancellation function is working effectively. 

20 One way is to determine whether the signal power Pin and 
Pnc meet either the following relational expression (1-a) or (1-b): 

(1-a) (Pnc/Pin)<Pth2 

( 1-b) (Pnc-Pin) > Pth2' (Pth2':t= Pth2) 
Another way is, after the evaluation with the relational 

25 expression (1-a) or (1-b) is performed, to determine whether the 
signal power Pnc meets the following relational expression (2): 

(2) Pnc> Pth3 

With the relational expression (2), it can be determined 
whether a voice component that has to remain in a speech signal 

30 has been eliminated from the speech signal, in addition to a 
surrounding-noise component. 

Explained next is an overall evaluation process performed 
by the overall evaluation unit 315, with respect a flowchart of FIG. 
11. 

35 The overall evaluation unit 315 calculates average power 
per frame of the second speech signal input from the 
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sub-microphone 202 (step S321). Then, the overall evaluation 
unit 315 determines whether the average power per frame of the 

second speech signal is equal to or higher than a specific threshold 

level Pthl (step S322). 

If it is determined that the average power per frame of the 
second speech signal is not equal to or higher than the threshold 

level Pthl (No step S322), it is determined that the speech quality 

is good (step S327). This evaluation is based on a presumption 

that if the average power per frame of the second speech signal is 

10 lower than the threshold level Pthl, the communication apparatus 

300 is being used in a quiet environment because a sound picked 

up by the sub-microphone 202 is mainly the surrounding noise. 

Therefore, it can be determined that the speech quality is good 
without affected by the surrounding noise. 

15 On the other hand ... if it is determined that the average 

power per frame of the second speech signal is equal to or higher 

than the threshold level Pthl (Yes in step S322), the overall 

evaluation unit 315 receives the first determination result from the 

microphone-direction determination unit 313 (step S323). Then, 
20 the overall evaluation unit 315 determines whether the first 

evaluation result shows a good result (step S324). If the first 

evaluation result shows a bad result (No step S324) that indicates 
a bad positional relationship between the main microphone 201 

and the user's mouth as discussed with respect to (b) of FIG. 8, 
25 the overall evaluation unit 315 determines that the speech quality 

is bad (step S328). On the other hand, if the first evaluation result 

shows a good result (Yes in step S324), the overall evaluation unit 

315 receives the second evaluation result from the 

noise-cancellation effect evaluation unit 314 (step S325). 

30 Then, the overall evaluation unit 315 determines whether 

the second evaluation result shows a good result (step S326). If 

the second evaluation result shows a bad result (No in step S326) 

that indicates that the noise cancellation function is not working 

effectively, the overall evaluation unit 315 determines that the 
35 speech quality is bad (step S328). On the other hand.. if the 

second evaluation result shows a good result (Yes in step S326), 
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that is, the noise cancellation function is working effectively, the 
overall evaluation unit 315 determines that the speech quality is 
good (step S327). Then, the overall evaluation unit 315 outputs a 

speech-quality signal that carries information on the result in step 

5 S327 or S328 to the LED control unit 209 (step S329). 

The noise-cancellation effect evaluation unit 314 may 

perform the noise-cancellation effect evaluation process only when 
the noise cancellation process is performed or should be performed. 
For example, the noise-cancellation effect evaluation unit 314 may 

10 perform the noise-cancellation effect evaluation process when the 
second speech signal from the sub-microphone 202 has power 

equal to or higher than a specific level or a flag is set to indicate 
that the noise cancellation process is being performed. The 
noise-cancellation processing unit 204 may perform the noise 

15 cancellation process when the second speech signal has power 
equal to or higher than a specific level. The noise-cancellation 
processing unit 204 may also perform the noise cancellation 

process depending on a voice incoming direction of a voice sound 
based on the phase difference between the first and second speech 

20 signals. 

25 

Explained next is an operation of the LED control unit 209 
with respect the flowchart shown in FIG. 2 because the operation of 

the LED control unit 209 of the third embodiment is similar to that 

of the light-emission control unit 105 of the first embodiment. 

The LED control unit 209 checks the current communication 

mode at a specific interval of, for example, 1/30 seconds, to 
determine whether the communication mode has been switched to 
the transmission mode through the PTT unit 207 pushed by a user 
(step S101). If the PTT unit 207 has not been pushed so that the 

30 current communication mode has been set to the standby mode 
(No in step S101), the LED control unit 209 turns off the 
light-emitting device 106 with no a drive current supplied thereto 
(step S102). On the other hand .. if the PTT unit 207 has been 

pushed so that the current communication mode has been set to 
35 the transmission mode (Yes in step Sl0l)r the LED control unit 209 

receives the speech-quality signal from the overall evaluation unit 
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315 (step S103) to check the speech quality indicated by the 
speech-quality signal (step S104). If the speech quality is good 
(Yes in step S104), the LED control unit 209 repeatedly turns on 
and off the LED 210 with a drive current supplied thereto (step 

5 S105). On the other hand .. if the speech quality is bad (No in step 
S104), the light-emission control unit 105 turn on the 
light-emitting device 106 with a drive current supplied thereto 
(step S106). 

As described above, in the communication apparatus 300 
10 according to the third embodiment, an LED emission state is 

controlled with overall evaluation of the noise cancellation effect 
and the main-microphone direction, to effectively notify a user of 
the speech quality. 

15 

[Fourth Embodiment] 
FIG. 12 is a block diagram schematically showing the 

configuration of an audio input apparatus 1000 according to a 
fourth embodiment of the present invention. 

The audio input apparatus 1000 is provided with a sound 
pick-up unit 1001, a transmitter unit 1002, a sound pick-up state 

20 evaluation unit 1003, a transmission instruction unit 1004, a 
light-emission control unit 1005, and a light emission unit 1006. 
The units 1001, 1002, 1005, and 1006 correspond to the units 101, 
102 .. 105 .. and 107 shown in FIG.1, respectively. 

The sound pick-up unit 1001 picks up a voice sound and 
25 generates a speech signal that is output to the transmitter unit 102 

and the sound pick-up state evaluation unit 1003. The transmitter 
unit 102 transmits the speech signal to another communication 
apparatus while it is receiving a transmission instruction signal 
from the transmission instruction unit 1004. 

30 The sound pick-up state evaluation unit 1003 evaluates a 
sound pick-up state of a speech signal to be transmitted from the 
transmitter unit 1002 based on the speech signal input from the 
sound pick-up unit 1001. The sound pick-up state to be evaluated 
by the sound pick-up state evaluation unit 1003 is a feature of the 

35 speech signal to be transmitted from the transmitter unit 1002, 
based the result of determination of a speech segment and 
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evaluation of speech quality. The sound pick-up state evaluation 
unit 1003 outputs sound pick-up state information that indicates an 
evaluation result of the sound pick-up state to the light-emission 
control unit 1005. 

5 The transmission instruction unit 1004 instructs the 
transmitter unit 1002 to transmit a speech signal. The 
transmission instruction unit 1004 is connected to a PTT switch. 
When the PTT switch is pushed, the transmission instruction unit 
1004 outputs a transmission instruction signal to the transmitter 

10 unit 1002 and the light-emission control unit 1005. When the 
transmission instruction unit 1004 outputs the transmission 
instruction signal to the transmitter unit 1002, the communication 
mode of the audio input apparatus 1000 is switched from the 
standby mode in which the transmitter unit 1002 does not transmit 

15 a speech signal to the transmission mode in which the transmitter 
unit 1002 transmits a speech signal. 

The light-emission control unit 1005 controls the emission 
state of the light emission unit 1006 to notify a user of how the 
audio input apparatus 1000 is being used concerning the positional 

20 relationship between the user and microphones as discussed with 
respect to FIG. 8. The light emission unit 1006 in this 
embodiment is an LED attached to the main frame of the audio 
input apparatus 1000. The light-emission control unit 1005 
controls the emission state of the LED (light emission unit) 1006 

25 based on the transmission instruction signal from the transmission 
instruction unit 1004 and the sound pick-up state information from 
the sound pick-up state evaluation unit 1003. In detail, the 
light-emission control unit 1005 turns on the LED 1006 if the 
transmission instruction signal is input, a speech segment is 

30 detected, and the speech quality is lower than a specific threshold 
level. Moreover, the light-emission control unit 1005 repeatedly 
turns on and off the LED 1006 if the transmission instruction signal 
is input, a speech segment is detected, and the speech quality is 
equal to or higher the specific threshold level. However, the 

35 light-emission control unit 1005 turns off the LED 1006 if no 
transmission instruction signal is input. 
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As described above, the audio input apparatus 1100 is 
provided with the sound pick-up unit 1001 for picking up a voice 
sound to generate a speech signal, the transmitter unit 1002 for 
transmitting the speech signal, the transmission instruction unit 

5 1004 for instructing the transmitter unit 1002 to transmit the 
speech signal, the sound pick-up state evaluation unit 1003 for 
evaluating a sound pick-up state of the speech signal to be 
transmitted by the transmitter unit 1002, and the light-emission 
control unit 1005 for controlling the emission state of the light 

10 emission unit 1006. In this embodiment, the light emission unit 
1006 is an LED, so that the light-emission control unit 1005 
controls the emission state of the LED 1006 1 among the turn-on 
state, the turn-off state, and the repeated turn-on-and-off state, 
based on the sound pick-up state evaluated by the sound pick-up 

15 state evaluation unit 1003. 
The sound pick-up state evaluation unit 1003 may be 

equipped with a volume-level measuring device for measuring the 
volume level of a speech signal input from the sound pick-up unit 
1001, as a sound pick-up state of a speech signal to be transmitted 

20 from the transmitter unit 1002 to be evaluated. In this case 1 the 
light-emission control unit 1005 controls the emission state of the 
LED 1006 in the following three ways. While the transmission 
instruction unit 1004 is not instructing the transmitter unit 1002 to 
transmit a speech signal, the light-emission control unit 1005 turns 

25 off the LED 1006. While the transmission instruction unit 1004 is 
instructing the transmitter unit 1002 to transmit a speech signal, 
however, the volume level of this speech signal is lower than a 
specific reference level, the light-emission control unit 1005 turns 
on the LED 1006. Moreover, while the transmission instruction 

30 unit 1004 is instructing the transmitter unit 1002 to transmit a 
speech signal and the volume level of this speech signal is equal to 
or higher than the reference level, the light-emission control unit 
1005 repeatedly turns on and off the LED 1006. 

Control of the emission state of the LED 1006 by the 
35 light-emission control unit 1005 will be described in detail. 
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For the emission-state control, the sound pick-up state 
evaluation unit 1003 has a speech-segment determination function 
and a speech-quality evaluation function, like the speech-segment 
determination unit 203 and the speech-quality evaluation unit 208, 

5 respectively, shown in FIG. 4, for evaluating a sound pick-up state 
of the speech signal to be transmitted by the transmitter unit 1002. 
In detail, for sound pick-up state evaluation, the sound pick-up 
state evaluation unit 1003 determines whether a signal input from 
the sound pick-up unit 1001 is a speech segment. Moreover, for 

10 sound pick-up state evaluation, the sound pick-up state evaluation 
unit 1003 evaluates the speech quality of a speech segment to be 
transmitted from the transmitter unit 1002. The results of 
speech-segment determination and speech-quality evaluation are 
output to the light-emission control unit 1005, as speech-segment 

15 information and speech-quality information, respectively, which are 
expressed as sound pick-up state information in FIG. 12. 

FIG. 13 is a table listing communication modes, sound 
pick-up state evaluation results, and LED states under control by 
the light-emission control unit 1005. FIG. 14 is a flowchart 

20 showing a light-emission control process to be performed by the 
light-emission control unit 1005. The light-emission control 
process will be described with reference to FIGS. 13 and 14. 

The light-emission control unit 1005 determines per frame 
whether a transmission instruction signal is input from the 

25 transmission instruction unit 1004 (step S1001). If no 
transmission instruction signal is input (No in step S1001), the 
light-emission control unit 1005 determines that the PTT switch 
connected to the transmission instruction unit 1004 is not pushed 
so that the transmission instruction unit 1004 does not output a 

30 transmission instruction signal, hence the audio input apparatus 
1000 is in the standby mode. Then, the light-emission control unit 
1005 turns off the LED 1006 as shown in No. 1 of FIG. 13 (step 
S1002). 

On the other hand, if a transmission instruction signal is 
35 input (Yes in step S1001), the light-emission control unit 1005 

determines whether the speech segment information input from 
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the sound pick-up state evaluation unit 1003 indicates a speech 
segment (step S1003). If the speech segment information does 
not indicate a speech segment (No in step S1003), the 
light-emission control unit 1005 determines that the PTT switch is 

5 being pushed so that the transmission instruction unit 1004 
outputs a transmission instruction signal, hence the audio input 
apparatus 1000 is in the transmission mode, however, a user is not 
talking into the audio input apparatus 1000. Then, the 
light-emission control unit 1005 turns on the LED 1006 as shown in 

10 No. 2 of FIG. 13 (step S1004). 
On the other hand .. if the speech segment information 

indicates a speech segment (Yes in step S1003), the light-emission 
control unit 1005 determines whether the speech quality 
information input from the sound pick-up state evaluation unit 

15 1003 indicates a good speech quality (step S1005). If the speech 
quality is not good (No in step S1005), the light-emission control 
unit 1005 determines that, although a user is talking into the audio 
input apparatus 1000, the used condition of the audio input 
apparatus 1000 discussed with respect to FIG. 8 is not appropriate 

20 so that a good speech quality is not maintained. Then, the 
light-emission control unit 1005 turns on the LED 1006 as shown in 
No. 3 of FIG. 13 (step S1006). On the other hand, if the speech 
quality is good (Yes in step S1005), the light-emission control unit 
1005 determines that the used condition of the audio input 

25 apparatus 1000 is appropriate so that a good speech quality is 
maintained. Then, the light-emission control unit 1005 repeatedly 
turns on and off as shown in No. 4 of FIG. 13 (step S1007). 

As described above, in the audio input apparatus (the 
communication apparatus) 1000 according to the fourth 

30 embodiment, the sound pick-up state evaluation unit 1003 
determines whether a signal input from the sound pick-up unit 
1001 is a speech segment and evaluates the speech quality of a 
speech signal to be transmitted from the transmitter unit 1002, to 
evaluate a sound pick-up state. With the evaluation of a sound 

35 pick-up state, the light-emission control unit 1005 controls the LED 
1006 in the manner described below. 
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When the transmission instruction unit 1004 does not 
instruct the transmitter unit 1002 to transmit a speech signal, the 
light-emission control unit 1005 turns off the LED 1006. When the 
transmission instruction unit 1004 instructs the transmitter unit 

5 1002 to transmit a speech signal, however, a signal input from the 
sound pick-up unit 1001 is not a speech segment, the 
light-emission control unit 1005 turns on the LED 1006. When the 
transmission instruction unit 1004 instructs the transmitter unit 
1002 to transmit a speech signal, a signal input from the sound 

10 pick-up unit 1001 is a speech segment, and the speech quality is 
lower than a specific threshold level, the light-emission control unit 
1005 turns on the LED 1006. Moreover, when the transmission 
instruction unit 1004 instructs the transmitter unit 1002 to transmit 
a speech signal, a signal input from the sound pick-up unit 1001 is 

15 a speech segment, and the speech quality is equal to or higher 
than the specific threshold level, the light-emission control unit 
1005 repeatedly turns on and off the LED 1006. 

As described above, the light-emission control unit 1005 
controls the emission state of the light emission unit 1006 (that is 

20 the on-off state of the LED) according to the light-emission control 
process shown in FIG. 14, to properly notify a user of the speech 
quality. 

[Fifth Embodiment] 

FIG. 15 is a block diagram schematically showing the 
25 configuration of an audio input apparatus (a communication 

apparatus) 2000 according to a fifth embodiment of the present 
invention. 

The audio input apparatus 1200 is provided with a first 
sound pick-up unit 1021, a second sound pick-up unit 1022, a 

30 noise-cancellation processing unit 1007, a noise suppressor unit 
1008, a transmitter unit 1002, a transmission instruction unit 1004, 
a sound pick-up state evaluation unit 1003, a light-emission control 
unit 1005, and a light emission unit 1006. The sound pick-up 
state evaluation unit 1003 has a noise-cancellation effect 

35 evaluation unit 1010, a microphone-direction determination unit 
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1011, a speech-quality evaluation unit 1012, and a 
speech-segment determination unit 1009. 

The basic configuration of the audio input apparatus 2000 is 
the same as the audio input apparatus 1000 of the fourth 

5 embodiment shown in FIG. 12. However, the audio input 
apparatus 2000 has the noise-cancellation processing unit 1007 
and the noise suppressor unit 1008 for a noise suppression process 
in the time and frequency domain, respectively, to improve the 
speech quality of a speech signal to be transmitted. 

10 The noise-cancellation processing unit 1007 and the noise 
suppressor unit 1008 correspond to the noise-cancellation 
processing unit 204 and the noise suppressor unit 205, respectively, 
shown in FIG. 4, hence the explanation of the units 1007 and 1008 
being omitted. Moreover, the noise-cancellation effect evaluation 

15 unit 1010, the microphone-direction determination unit 1011, the 
speech-quality evaluation unit 1012, and the speech-segment 
determination unit 1009 correspond to the noise-cancellation effect 
evaluation unit 314 (FIG. 7), the microphone-direction 
determination unit 313 (FIG. 7), the speech-quality evaluation unit 

20 103 (FIG. 1), and the speech-segment determination unit 203 (FIG. 
4), respectively, hence the explanation of the units 1009 to 1012 
being omitted. 

In the fifth embodiment, the light-emission control unit 
1005 receives both of speech-segment and speech-quality 

25 information from the sound pick-up state evaluation unit 1003, for 
control of the light emission unit 1006. However, as a variation to 
the fifth embodiment, the sound pick-up state evaluation unit 1003 
may perform speech-segment determination only (with no 
speech-quality evaluation) so that the light-emission control unit 

30 1005 can control the light emission unit 1006 based on the 
speech-segment information only. Moreover, as another variation 
to the fifth embodiment, the sound pick-up state evaluation unit 
1030 may output information on the volume of a speech signal 
obtained by the first sound pick-up unit 1021 so that the 

35 light-emission control unit 1005 can control the light emission unit 
1006 based on the volume information. 
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[Sixth Embodiment] 
FIG. 16 is a block diagram schematically showing the 

configuration of an audio input apparatus 1100 according to a sixth 
embodiment of the present invention. 

5 The audio input apparatus 1100 is provided with a first 
sound pick-up unit 1101, a second sound pick-up unit 1102, a 
noise-cancellation processing unit 1103, a speech-quality 
evaluation unit 1104, and an evaluation-result notification unit 
1105. 

10 The first sound pick-up unit 1101 is a microphone attached 
to the audio input apparatus 1100 to pick up a voice sound. A 
speech signal (a first speech signal) obtained by the first sound 
pick-up unit 101 based on the voice sound is output to the 
noise-cancellation processing unit 1103. The second sound 

15 pick-up unit 1102 is also a microphone attached to the audio input 
apparatus 1100 to pick up a voice sound. A speech signal (a 
second speech signal) obtained by the second sound pick-up unit 
1102 based on the voice sound is also output to the 
noise-cancellation processing unit 1103. 

20 The first sound pick-up unit 1101 corresponds to a main 
microphone for picking up mainly a user's voice sound, hence 
provided on the front face of the audio input apparatus 1100. The 
second sound pick-up unit 1102 corresponds to a sub-microphone 
for picking up mainly the surrounding noise for use in a noise 

25 cancellation process, hence provided on the rear face of the audio 
input apparatus 1100. The arrangements of the first sound 
pick-up unit (the main microphone) 1101 and the second sound 
pick-up unit (the sub-microphone) 1102 on the front and rear faces, 
respectively, of the audio input apparatus 1100 is the best 

30 arrangement for an excellent noise cancellation effect, although the 
second sound pick-up unit 1102 may be provided on the side or 
bottom face of the audio input apparatus 1100, or inside the audio 
input apparatus 1100. 

The noise-cancellation processing unit 1103 performs a 
35 noise-cancellation process (a noise-component suppression 

process) based on the first speech signal and the second speech 
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signal (used as a reference signal) input from the main microphone 
1101 and the sub-microphones 1102, respectively. 

In this embodiment, the noise-cancellation processing unit 
1103 performs the noise cancellation process to the first speech 

5 signal input from the main microphone 1101 for each frame of a 
specific constant duration (256 samples, for example). In detail, 
the noise-cancellation processing unit 1103 is equipped with an 
adaptive filter to generate a reversed-phase component of a noise 
component mixed into a voice component at the main microphone 

10 1101, as a noise cancellation signal, based on a voice sound picked 
up by the sub-microphone 1102. Then, the noise-cancellation 
processing unit 1103 adds the first speech signal input from the 
main microphone 1101 and the noise cancellation signal to 
suppress a noise component mixed into a voice component at the 

15 main microphone 1101. A speech signal after the noise 
cancellation is output to the speech-quality evaluation unit 1104. 

The speech-quality evaluation unit 1104 evaluates the 
speech quality of the noise-cancelled signal input from the 
noise-cancellation processing unit 1103 and outputs an evaluation 

20 result to the evaluation-result notification unit 1105. The 
speech-quality evaluation unit 1104 evaluates the speech quality of 
the noise-cancelled signal based on whether the noise cancellation 
is effective or not at the noise-cancellation processing unit 1103. 

The speech-quality evaluation unit 1104 may determine 
25 whether the noise cancellation is effective or not based on the level 

of attenuation of the first speech signal from the main microphone 
1101, that has undergone the noise cancellation process at the 
noise-cancellation processing unit 1103. In this case, the 
speech-quality evaluation unit 1104 calculates the level of 

30 attenuation of the first speech signal from the main microphone 
1101 after the noise cancellation process and determines that the 
noise cancellation is effective when the level of attenuation is equal 
to or higher than a specific threshold level. In detail, the 
speech-quality evaluation unit 1104 compares average power of a 

35 first speech signal before the noise cancellation process and 
average power of a first speech signal after the noise cancellation 
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process to determine whether the noise cancellation is effective 
based on a comparison result. 

The evaluation-result notification unit 1105 notifies a user 
of the evaluation result input from the speech-quality evaluation 

5 unit 1104 as to whether the speech quality is good or bad. The 
speech-quality evaluation unit 1104 evaluates the speech quality of 
the noise-cancelled signal based on whether the noise cancellation 
is effective or not at the noise-cancellation processing unit 1103. 
Therefore, actually, the evaluation-result notification unit 1105 

10 notifies a user of whether the noise cancellation is effective or not 
at the noise-cancellation processing unit 1103. 

The evaluation-result notification unit 1105 may visually 
notify a user of whether the speech quality is good or not, or may 
notify a user of the speech quality with a warning sound through a 

15 speaker. Moreover, the evaluation-result notification unit 1105 
may be equipped with a vibration element to notify a user, with 
vibration, of whether the noise cancellation is effective or not. 

However, in this embodiment, it is supposed that the audio 
input apparatus 1100 is used in an environment in which physical 

20 laborers work under heavy surrounding noise, so that the 
notification of speech quality to a user is made visually, not by 
means of sounds that may not be heard due to the surrounding 
noise or by means of vibration that may not be sensed by a user if 
the user is moving violently. In other words, in this embodiment, 

25 the evaluation-result notification unit 1105 has a visual means, 
such as an LED to be turned on and off, that indicates whether the 
noise cancellation function is effectively working or not. 

30 

The operation of the audio input apparatus 1100 will be 
explained with a flowchart shown in FIG. 17. 

The noise-cancellation processing unit 1103 performs a 
noise cancellation process based on a first speech signal and a 
second speech signal input from the main microphone 1101 and 
the sub-microphone 1102, respectively (step S1101). In detail, 
the noise-cancellation processing unit 1103 performs a process, per 

35 frame, of adding a reversed-phase component of a noise 
component mixed into a voice component at the main microphone 
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1101, generated based on the second speech signal input from the 
sub-microphone 1102, to the first speech signal input from the 
main microphone 1101. With this process, a noise component 
mixed with the first speech signal at the main microphone 1101 is 

5 suppressed. A noise-cancelled signal is output to the 
speech-quality evaluation unit 1104. 

Then, the speech-quality evaluation unit 1104 evaluates the 
speech quality of a speech signal after the noise cancellation (step 
S1102). In detail, the speech-quality evaluation unit 1104 

10 compares average power Pin of the first speech signal input from 
the main microphone 1101 before the noise cancellation and 
average power Pnc of the noise-cancelled sign a I from the 
noise-cancellation processing unit 1103 after the noise cancellation 
and, based on the comparison, determines whether the noise 

15 cancellation function of the noise-cancellation processing unit 1103 
is effectively working. For example, the speech-quality evaluation 
unit 1104 may determine that the speech quality is good because 
of effective noise cancellation if the level of attenuation (Pin-Pnc) 
caused by the noise cancellation is equal to or higher than a first 

20 specific threshold level Pth that is a criterion level on the noise 
cancellation effect. Moreover, the speech-quality evaluation unit 
1104 may determine that the speech quality is good because of 
effective noise cancellation if the power ratio (Pin/Pnc) is equal to 
or higher than a second specific threshold level Pth' that is another 

25 criterion level on the noise cancellation effect. Any other 
techniques can be used as long as the speech quality can be 
properly evaluated. 

If the speech quality is evaluated as good (Yes in step 
S1102), the process returns to step S1101 to continue the noise 

30 cancellation. On the other hand, if the speech quality is evaluated 
as bad (No in step S1102), that is, the noise-cancellation function 
is not working effectively, hence a good speech quality is not 
obtained, the evaluation-result notification unit 1105 notifies a user 
of the bad result of evaluation (step S1103). 

35 The main purpose for the evaluation-result notification unit 
1105 to notify a user of a result of evaluation is instructing the user 
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of the correct way of holding the microphone, which results in 
enhanced noise cancellation effect and in transmission of a clear 
voice sound. Therefore, the notification of a result of evaluation to 
a user from the evaluation-result notification unit 1105 means the 

5 notification of a used condition to a user as to whether the audio 
input apparatus 1100 is being used appropriately. 

As described above, the audio input apparatus 1100 
according to the sixth embodiment has the notification (alarm) 
mechanism of notifying of a used condition to a user as to whether 

10 it is being used appropriately. With this notification (alarm) 
mechanism, a user can know whether the noise cancellation 
function is working effectively. When the user notices that the 
noise cancellation function is not working effectively, the user can 
change the way of holding the audio input apparatus 1100 (or the 

15 microphonet the distance between the microphone and user's 
mouth etc. to make the noise cancellation function work effectively 
so that a clear voice sound can be transmitted. 

Accordingly, the audio input apparatus 1100 according to 
the sixth embodiment leads a user to hold a microphone in a 

20 correct manner so that the noise cancellation function can work at 
a maximum level to transmit a clear voice sound even in a noisy 
environment. Therefore, the user can check whether the user's 
voice sound is clearly transmitted. 

Moreover, the audio input apparatus 1100 in this 
25 embodiment can be used for training workers on how to correctly 

use a noise cancellation microphone to which the present invention 
can be applied. 

In known noise cancellation microphones, there is no way 
to know the range of distance and angle with respect to the user's 

30 mouth for appropriate use. Thus, there are problems such that a 
user talks into the microphone at a too close distance in order to 
transmit a clear voice sound, a user continues talking even if a 
clear voice sound is not transmitted due to ineffective noise 
cancellation which results in miscommunication, and so on. 
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On the other hand.. as described above, the audio input 
apparatus 1100 according to the sixth embodiment can solve such 
problems and provide high utility in various environments. 

In detail and as described above, the noise-cancellation 
5 processing unit 1103 performs the noise-cancellation process based 

on the first and second speech signals input from the main 
microphone 1101 and the sub-microphones 1102, respectively. 
More in detail, based on the second speech signal input from the 
sub-microphone 1102, the noise-cancellation processing unit 1103 

10 generates a reversed-phase component of a noise component 
mixed into a voice component at the main microphone 1101 and 
adds the reversed-phase component to the first speech signal input 
from the main microphone 1101 in the noise cancellation process. 

Then, the speech-quality evaluation unit 1104 evaluates the 
15 noise cancellation effect at the noise-cancellation processing unit 

1103 and the evaluation-result notification unit 1105 notifies a user 
of the result of evaluation at the speech-quality evaluation unit 
1104. 

In detail, the speech-quality evaluation unit 1104 
20 determines whether the noise cancellation function of the 

noise-cancellation processing unit 1103 is working effectively. If it 
is determined that the noise cancellation function is working 
effectively, the evaluation-result notification unit 1105 notifies a 
user that the noise cancellation function is working effectively so 

25 that the speech quality is good. 
The speech-quality evaluation unit 1104 determines 

whether the noise cancellation function is working effectively by 
comparing the average power before and after the noise 
cancellation. 

30 The speech-quality evaluation unit 1104 may determine 
that the noise cancellation function is working effectively if the 
following relational expression (3) is satisfied 

Pin-Pnc>Pth ... (3) 
in which Pin is the average power of the first speech signal input 

35 from the main microphone 1101 before the noise cancellation, Pnc 
is the average power of the noise-cancelled signal input from the 
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noise-cancellation processing unit 1103 after the noise cancellation, 
and Pth is a first specific threshold level that is a criterion level on 
the noise cancellation effect. 

Moreover, the speech-quality evaluation unit 1104 may 
5 determine that the noise cancellation function is working effectively 

if the following relational expression ( 4) is satisfied 
Pin/Pnc>Pth' ... (4) 

in which Pin/Pnc is the power ratio before and after the noise 
cancellation, and Pth' is a second specific threshold level that is 

10 another criterion level on the noise cancellation effect. 
In the sixth embodiment, the evaluation-result notification 

unit 1105 has a visual means, such as an LED to be turned on and 
off, that indicates whether the noise cancellation function is 
working effectively or not. Not only that, the evaluation-result 

15 notification unit 1105 may be equipped with a liquid crystal display 
or the like to indicate whether the noise cancellation function is 
working effectively or not. Moreover, the evaluation-result 
notification unit 1105 may be equipped with a vibration means, 
such as a vibrator, so that a user can know whether the noise 

20 cancellation is effective or not when the user feels vibration while 
holding the audio input apparatus 1100. 

Furthermore, the evaluation-result notification unit 1105 
may be provided with a notification mechanism that notifies a user 
only when the noise cancellation is effective and hence the speech 

25 quality is good, as a result of evaluation at the speech-quality 
evaluation unit 1104. With this notification mechanism, the user 
can know that the used condition of the audio input apparatus 
1100 is not good if there is no notification. 

30 

[Seventh Embodiment] 
Described next is an audio input apparatus 1200 according 

to a seventh embodiment of the present invention, which has a 
power saving function in comparison with the audio input 
apparatus 1100 of the sixth embodiment. In the audio input 
apparatus 1100, the speech-quality evaluation unit 1104 performs 

35 an average-power calculation process, a comparison process, etc., 
which are relatively power consuming processes, in order for the 
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evaluation-result notification unit 1105 to notify a user of whether 
noise cancellation is being effective. However, the notification 
with such power consuming processes is useless while a user is not 
talking into the audio input apparatus 1100. The audio input 

5 apparatus 1200 in the seventh embodiment is provided with a new 
configuration to solve such a problem. 

FIG. 18 is a block diagram schematically showing the 
configuration of the audio input apparatus 1200 according to the 
seventh embodiment of the present invention. 

10 The audio input apparatus 1200 is provided with a first 
sound pick-up unit 1101 (a main microphone), a second sound 
pick-up unit 1102 (a sub-microphone), a noise-cancellation 
processing unit 1203, a speech-quality evaluation unit 1204, an 
evaluation-result notification unit 1205, a speech-segment 

15 determination unit 1206, a noise suppresser unit 1207, and a 
transmitter unit 1208. The evaluation-result notification unit 1205 
has a light-emission control unit 1209 and a light-emitting device 
1210 for visual notification. 

The speech-segment determination unit 1206 detects a 
20 speech segment by speech segment determination based on a first 

speech signal input from the main microphone 1101. In detail, the 
speech-segment determination unit 1206 converts the first speech 
signal input from the main microphone 1101 into a signal 
component in unit of a specific length in the frequency domain and 

25 analyzes a spectrum component of the signal component thus 
converted into the frequency domain to determine whether it is a 
vowel, a consonant, or a noise component. The speech-segment 
determination unit 1206 outputs a speech-segment indication 
signal that indicates a speech segment to the noise-cancellation 

30 processing unit 1203 and the speech-quality evaluation unit 1204. 
The noise-cancellation processing unit 1203 performs a 

noise cancellation process based on the first and second speech 
signals input from the main microphone 1101 and the 
sub-microphone 1102, respectively, in the same manner as the 

35 noise-cancellation processing unit 1103 shown in FIG. 16. Then, 
the noise-cancellation processing unit 1203 outputs a 
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noise-cancelled signal to the speech-quality evaluation unit 1204 
and the noise suppressor unit 1207. 

The speech-quality evaluation unit 1204 evaluates the 
speech quality of the noise-cancelled signal input from the 

5 noise-cancellation processing unit 1203 by using the 
speech-segment indication signal input from the speech-segment 
determination unit 1206. In this embodiment, the speech-quality 
evaluation unit 1204 performs speech quality evaluation while a 
speech segment is being detected at the speech-segment 

10 determination unit 1206. The speech-quality evaluation unit 1204 
outputs an evaluation result that is the information indicating the 
speech quality of the noise-cancelled signal to the light-emission 
control unit 1209 of the evaluation-result notification unit 1205. 

Moreover, the speech-quality evaluation unit 1204 
15 determines whether the noise cancellation function of the 

noise-cancellation processing unit 1203 is working effectively and 
also determines whether a power level of the noise-cancelled signal 
is equal to or higher than a specific threshold level. With these 
evaluation and determination, the speech-quality evaluation unit 

20 1204 evaluates the speech quality of a noise-cancelled signal 
reliably, that is to be transmitted from the transmitter unit 1208. 

The light-emission control unit 1209 is a driver for driving 
the light-emitting device 1210 by outputting a drive current thereto 
in accordance with the information indicating the speech quality of 

25 the noise-cancelled signal input from the speech-quality evaluation 
unit 1204. With the drive current, the light-emission control unit 
1209 turns on or repeatedly turns on and off the light-emitting 
device 1210 to notify a user of speech quality. The light-emitting 
device 1210 may be an LED. In this case, the light-emission 

30 control unit 1209 repeatedly turns on and off the LED 1210 to 
notify a user of speech quality when it receives information 
indicating a good or bad speech quality from the speech-quality 
evaluation unit 1204. 

The noise suppressor unit 1207 suppresses a noise 
35 component other than a voice component that appears on the 

frequency axis of the noise-cancelled signal input from the 
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noise-cancellation processing unit 1203. Then, the noise 
suppressor unit 1207 returns a noise-component-suppressed signal 
into the time domain and outputs the signal to the transmitter unit 
1208. The transmitter unit 1208 performs speech coding to the 

5 signal from the noise suppressor unit 205 and transmits the signal 
to a receiver apparatus or the like. 

Explained next is an operation of the audio input apparatus 
1200 with respect to a flowchart of FIG. 19. 

The speech-segment determination unit 1206 performs a 
10 speech-segment determination process to determine whether a 

user is talking into the audio input apparatus 1200 based on the 
first speech signal input from the main microphone 1101 (step 
S1201). If no speech segment is detected (No in step S1202), the 
process returns to step S1201 to continue the speech-segment 

15 determination process. On the other hand if a speech segment is 
detected (Yes in step S1202), the process moves onto step S1203. 

The speech-quality evaluation unit 1204 calculates average 
power per frame of the first speech signal input from the main 
microphone 1101 when the noise-cancellation processing unit 1203 

20 performs a noise-cancellation process for each frame (step S1203). 
Then, the speech-quality evaluation unit 1204 calculates average 
power of the noise-cancelled signal input from the 
noise-cancellation processing unit 1203 (step S1204). 

Next, the speech-quality evaluation unit 1204 compares the 
25 average power of the first speech signal before the noise 

cancellation process and the average power of the noise-cancelled 
signal after the noise cancellation process (step S1205). 

If it is determined that the power ratio of the 
noise-cancelled signal to the first speech signal is equal to or 

30 higher than a specific first threshold level, (No in step S1205), it is 
determined that the noise cancellation function is not working 
effectively, and hence the speech quality of the noise-cancelled 
signal is bad (step S1207). 

On the other hand, if it is determined that the power ratio of 
35 the noise-cancelled signal to the first speech signal is lower than 

the first threshold level (Yes in step S1205), the speech-quality 
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evaluation unit 1204 determines whether the average power of the 
noise-cancelled signal is equal to or higher than a specific threshold 
level (step S1206). 

If it is determined that the average power of the 
5 noise-cancelled signal is lower than the second threshold level (No 

in step S1206), it is determined that the speech quality of the 
noise-cancelled signal is bad (step S1207). On the other hand .. if it 
is determined that the average power of the noise-cancelled signal 
is equal to or higher than the second threshold level (Yes in step 

10 S1206), it is determined that the speech quality of the 
noise-cancelled signal is good with an appropriate voice level (step 
S1208). 

The speech-quality evaluation unit 1204 outputs an 
evaluation result (obtained in step S1207 or S1208) that is 

15 information indicating the speech quality of the noise-cancelled 
signal to the light-emission control unit 1209 of the 
evaluation-result notification unit 1205 (step S1209) for notification 
of the speech quality through the light-emitting device 1210. 

As described above, the audio input apparatus 1200 in the 
20 seventh embodiment is provided further with the speech-segment 

determination unit 1206 that detects a speech segment based on 
the first speech signal input from the main microphone 1101, in 
comparison with the audio input apparatus 1100 in the sixth 
embodiment. Then, the speech-quality evaluation unit 1204 

25 performs speech quality evaluation while a speech segment is 
being detected at the speech-segment determination unit 1206. 

With this configuration described above, unnecessary power 
consumption is prevented, which otherwise occurs due to 
unnecessary operation at the speech-quality evaluation unit 1204 

30 while a user is not talking into the audio input apparatus 1200. 

35 

Moreover, with the configuration described above, it does not occur 
that the evaluation-result notification unit 1105 makes false 
notification to a user on a used condition of the main microphone 
1101 while no speech segment is being detected. 

The speech-segment determination unit 1206 may be 
provided with a frequency converter for converting the first speech 
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signal input from the main microphone 1101 into a signal 

component in unit of a specific length in the frequency domain and 

a speech determiner for determining whether the first speech 

signal carries a voice component or a noise component based on a 

5 spectrum component obtained by frequency conversion, for speech 

segment determination. The speech determiner may determine 

whether the sound carried by the first speech signal is a vowel, a 

consonant, or a noise component. 

Moreover, as described above, the speech-quality 

10 evaluation unit 1204 employs two evaluation criteria as to whether 

the noise cancellation function of the noise-cancellation processing 

unit 1203 works effectively and as to whether a speech signal after 

the noise cancellation has a signal level equal to or higher than a 

specific threshold level, for speech quality evaluation. With these 

15 two evaluation criteria, the speech-quality evaluation unit 1204 can 

evaluate the speech quality reliably to the extend that a recipient 

of a voice of a user of the audio input apparatus 1200 actually feels 

and can properly notify the user of the evaluation through the 

evaluation-result notification unit 1205. 

20 Under the evaluation criteria, the speech-quality evaluation 

unit 1204 calculates the power ratio of the noise-cancelled signal to 

the first speech signal input from the main microphone 1101 during 

a speech segment and compares the power ratio to a specific 

threshold level to determine whether the sound level after the 

25 noise cancellation to the sound level at the main microphone 1101 

is equal to or higher than a certain level. With this comparison, it 

is determined whether the user's mouth is close enough to the 

main microphone 1101. Then, the speech-quality evaluation unit 

1204 notifies the user of an evaluation result through the 

30 evaluation-result notification unit 1205 while the user is talking into 

the main microphone 1101. When the light-emitting device 1210 

of the evaluation-result notification unit 1205 is an LED, the 

notification can be made with repeated turn-on and -off of the LED. 

In the seventh embodiment, the speech-quality evaluation 

35 unit 1204 determines whether the noise cancellation function is 

working effectively based on a noise-cancelled signal output from 
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the noise-cancellation processing unit 1203 and then evaluates the 

speech quality as the final evaluation. However, the evaluation 

technique is not limited to this. For example, the speech-quality 

evaluation unit 1204 may evaluate the speech quality of a signal 

5 from the noise suppresser unit 1207 after the noise suppression on 

the frequency axis. 

[Eighth Embodiment] 

Described next is an audio input apparatus 1300 according 

to an eighth embodiment of the present invention, that features 

10 more reliable evaluation capability for notification than the audio 

input apparatus 1200 of the seventh embodiment. 

In the audio input apparatus 1200 of the seventh 

embodiment, the speech-quality evaluation unit 1204 may 

sometimes erroneously evaluate the noise cancellation effect even 

15 if the noise cancellation function of the noise-cancellation 

processing unit 1203 is not working effectively. The erroneous 

evaluation of the noise cancellation effect may occur, for example, 

while a user is talking into the audio input apparatus 1200 that is 

not oriented in an appropriate direction to the user so that the 

20 user's voice sound is also input to the sub-microphone 1102 at a 

high level if provided at the rear face of the audio input apparatus 

1200 with respect to the main microphone 1101 provided at the 

front face thereof. 

The noise-cancellation processing unit 1203 performs the 

25 noise cancellation process using a signal from the sub-microphone 

1102 as a reference signal. Therefore, the noise-cancellation 

processing unit 1203 may erroneously treat a voice component 

input to the sub-microphone 102 as a noise component so that a 

voice component input to the main microphone 1101 which should 

30 remain is also inevitably suppressed. Suppose that there is an 

intense noise source in front of the audio input apparatus 1200 that 

is not oriented in an appropriate direction to the user. In this case, 

it may happen that a noise component from the noise source 

remains after the noise cancellation process so that the signal level 

35 of a noise-cancelled signal goes beyond a threshold level which 
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results in that the speech quality is erroneously evaluated as good 

and notified to the user. 

It is achieved in the eighth embodiment that the audio 

input apparatus 1300 evaluates the speech quality reliably even in 

5 such a case discussed above and properly notifies a user of the 

speech quality evaluation. 

FIG. 20 is a block diagram schematically showing the 

configuration of the audio input apparatus 1300 according to the 

eighth embodiment of the present invention. 

10 The audio input apparatus 1300 is provided with a first 

sound pick-up unit 1101 (a main microphone), a second sound 

pick-up unit 1102 (a sub-microphone), a noise-cancellation 

processing unit 1203, a speech-quality evaluation unit 1304, an 

evaluation-result notification unit 1205, a speech-segment 

15 determination unit 1206, a noise suppresser unit 1207, a 

transmitter unit 1208, a microphone-direction determination unit 

1311, and a noise-cancellation effect evaluation unit 1312. The 

evaluation-result notification unit 1205 has a light-emission control 

unit 1209 and a light-emitting device 1210 for visual notification. 

20 While the speech-segment determination unit 1206 is 

determining that a first speech signal input from the main 

microphone 201 is a speech segment, the microphone-direction 

determination unit 1311 detects a phase difference between voice 

sounds picked by the main microphone 1101 and the 

25 sub-microphone 1102 and determines the direction of the main 

microphone 1101 (a main-microphone direction, hereinafter) with 

respect to a user based on the phase difference. The 

microphone-direction determination unit 1311 outputs a 

determination result on the main-microphone direction to the 

30 speech-quality evaluation unit 1304. 

FIG. 21 is a view illustrating a direction-to-phase 

relationship of the audio input apparatus 1300 with respect to a 

user, or a phase difference of voice sounds depending on the 

main-microphone direction. 

35 As shown in (a) of FIG. 21, when a user faces the audio 

input apparatus 1300 at the front side with the main microphone 
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1101 attached thereto, in a normal used condition, there is a large 
phase difference between a voice sound that is picked up by the 
main microphone 1101 through a straight path and a voice sound 
that is picked up by the sub-microphone 1102 through a 

5 roundabout path. On the other hand, as shown in (b) of FIG. 21, 
when the audio input apparatus 1300 is inclined toward a user, 
there is a small phase difference between voice sounds picked up 
by the main microphone 1101 and the sub-microphone 1102 due 
to a shorter distance between the user's mouth and the two 

10 microphones. In particular, when the main microphone 1101 
attached to the audio input apparatus 1300 at the front side is 
inclined toward a user at 90 degrees, the distances from the user's 
mouth to the main microphone 1101 and to the sub-microphones 
1102 are almost equal to each other, so that the phase difference 

15 is almost zero. 

Under consideration of the change in phase difference 
depending on the positional relationship between a user and the 
audio input apparatus 1300 discussed above, the 
microphone-direction determination unit 1311 compares a phase 

20 difference detected between the first and second speech signals 
output from the main microphone 1101 and the sub-microphone 
1102, respectively, with a specific threshold value. When the 
phase difference is smaller than the specific threshold value, the 
microphone-direction determination unit 1311 assumes that the 

25 main-microphone direction is not toward a user, such as shown in 
(b) of FIG. 21 and determines that the user is not using the audio 
input apparatus 1300 appropriately. On the other hand, when the 
phase difference is equal to or larger than the specific threshold 
value, the microphone-direction determination unit 1312 assumes 

30 that the main-microphone direction is toward a user, such as 
shown in (a) of FIG. 21, and determines that the user is using the 
audio input apparatus 1300 appropriately. 

The noise-cancellation effect evaluation unit 1312 
determines whether the noise cancellation function of the 

35 noise-cancellation processing unit 1203 is working effectively based 
on a noise-cancelled signal input from the noise-cancellation 
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processing unit 1203. In detail, the noise-cancellation effect 

evaluation unit 1312 determines whether the noise cancellation 

function is working effectively based on average power Pin of the 

first speech signal input from the main microphone 1101 before the 

5 noise cancellation and average power Pnc of the noise-cancelled 

signal from the noise-cancellation processing unit 1203 after the 

noise cancellation. For example, the noise-cancellation effect 

evaluation unit 1312 may determine that the noise cancellation 

function is working effectively if the following relational expression 

10 (5) is satisfied 

Pin-Pnc>Pth ... (5) 

in which Pth is a threshold level of attenuation that is a criterion 

level on the noise cancellation effect. Moreover, the 

noise-cancellation effect evaluation unit 1312 determines whether 

15 the signal power of a speech signal after noise cancellation (a 

noise-cancelled signal) is equal to or higher than a specific 

threshold level. The noise-cancellation effect evaluation unit 1312 

outputs two determination results described above to the 

speech-quality evaluation unit 1304. 

20 The speech-quality evaluation unit 1304 evaluates the 

speech quality of the noise-cancelled signal based on the 

determination result output from the microphone-direction 

determination unit 1311 and the two determination results output 

from the speech-quality evaluation unit 1304. In detail, the 

25 speech-quality evaluation unit 1304 determines that the speech 

quality of the noise-cancelled signal is good: when the 

determination result output from the microphone-direction 

determination unit 1311 shows that the main microphone 1101 is 

oriented toward a user; and when the two determination results 

30 output from the speech-quality evaluation unit 1304 show that the 

noise cancellation function is working effectively and the signal 

power of the noise-cancelled signal is equal to or higher than the 

specific threshold level. The speech-quality evaluation unit 1304 

outputs a speech-quality evaluation signal that indicates an 

35 evaluation result to the evaluation-result notification unit 1105, as 

information indicating the speech quality. 
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Explained next is a microphone-direction determination 
process performed by the microphone-direction determination unit 
1311, with respect to a flowchart of FIG. 22. 

The microphone-direction determination unit 1311 
5 compares the phases of first and second speech signals input from 

the main microphone 1101 and the sub-microphone 1102, 
respectively, to detect a phase difference therebetween (step 
51301). Then, the microphone-direction determination unit 1311 
compares the phase difference between the first and second 

10 speech signals with a specific threshold value to determine whether 
the phase difference is smaller than the specific threshold value 
(step 51302). The comparison of phase difference is done based 
on the fact that the change in orientation of the main microphone 
1102 is directly reflected in the phase difference as discussed with 

15 reference to FIG. 21. 

If the phase difference is equal to or larger than the specific 
threshold value (No in step 51302), the microphone-direction 
determination unit 1311 assumes that the positional relationship 
between the main microphone 1101 and the user's mouth is good, 

20 such as shown in (a) of FIG. 21, and determines that the user is 
using the audio input apparatus 1300 appropriately. On the other 
hand, if the phase difference is smaller than the specific threshold 
value (Yes in step 51302), the microphone-direction determination 
unit 1311 assumes that the positional relationship between the 

25 main microphone 1101 and the user's mouth is bad, such as shown 
in (b) of FIG. 21, and determines that the user is using the audio 
input apparatus 1300 inappropriately. 

Then, the microphone-direction determination unit 1311 
outputs a determination result obtained in step 51303 or 51304 to 

30 the speech-quality evaluation unit 1304 (step 51305), as a first 
determination result that indicates whether or not the 
main-microphone direction is appropriate, that is, whether or not 
the audio input apparatus 1300 is used appropriately. 

Explained next is a noise-cancellation effect evaluation 
35 process performed by the noise-cancellation effect evaluation unit 

1312, with respect to a flowchart of FIG. 23. 
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The noise-cancellation effect evaluation unit 1312 is in a 
waiting mode to receive a speech-segment indication signal that is 

generated by the speech-segment determination unit 1206 when it 

determines that a first speech signal input from the main 
5 microphone 1101 is a speech segment (step S1311). When the 

speech-segment indication signal is input (Yes in step S1311), the 

noise-cancellation effect evaluation unit 1312 performs step S1312, 

whereas if not (No in step S1311), it is still in the waiting mode to 

receive the speech-segment indication signal. Steps S1312 to 

10 S1315 are the same as or analogous to steps S1203 to S1206 

shown in FIG. 19, and the hence the explanation thereof is omitted 
for brevity. 

The noise-cancellation effect evaluation unit 1312 

determines that the noise cancellation function is not working 
15 effectively (step S1316) in either one of the following two cases: if 

it is determined that the power ratio of the noise-cancelled signal 

to the first speech signal is equal to or higher than a specific first 
threshold level, (No in step S1314); and if it is determined that the 

power ratio of the noise-cancelled signal to the first speech signal 
20 is lower than a specific second threshold level (No in step S1315). 

On the other hand, the noise-cancellation effect evaluation 

unit 1312 determines that the noise cancellation function is 
working effectively (step S1317) if it is determined that the 

average power of the noise-cancelled signal is equal to or higher 
25 than the second threshold level (Yes in step S1315). 

The speech-quality evaluation unit 1312 outputs an 

evaluation result obtained in step S1316 or S1317 to the 

speech-quality evaluation unit 1304 (step S1318), as a second 

determination result that is information indicating whether or not 
30 the noise cancellation function is working effectively. 

Explained next is a speech-quality evaluation process 

performed by the speech-quality evaluation unit 1304, with respect 

to a flowchart of FIG. 24. 

The first determination result obtained through the process 
35 shown in FIG. 22 is input from the microphone-direction 

determination unit 1311 to the speech-quality evaluation unit 1304 
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(step 51321). Then, the speech-quality evaluation unit 1304 

determines whether the first determination result shows that the 

positional relationship between the main microphone 1101 and the 

user's mouth is good (step 51322). 

If the first determination result shows that the positional 

relationship between the main microphone 1101 and the user's 

mouth is bad (No in step 51322), the speech-quality evaluation 

unit 1304 instructs the evaluation-result notification unit 1205 to 

make warning (step 51323) by turning on the light-emitting device 

10 1210. 

On the other hand, if the first determination result shows 

that the positional relationship between the main microphone 1101 

and the user's mouth is good (Yes in step 51322), the second 

determination result obtained through the process shown in FIG. 

15 23 is input from the noise-cancellation effect evaluation unit 1312 

to the speech-quality evaluation unit 1304 (step 51324 ). 

If the second determination result shows that the noise 

cancellation function is not working effectively (No in step 51325), 

the speech-quality evaluation unit 1304 instructs the 

20 evaluation-result notification unit 1205 to make warning (step 

51326) by turning on the light-emitting device 1210. 

On the other hand, if the second determination result 

shows that the noise cancellation function is working effectively 

(Yes in step 51325), the speech-quality evaluation unit 1304 

25 determines that the speech quality is good (step 51327) and 

instructs the evaluation-result notification unit 1205 to notify a 

user of a good speech quality. The good speech quality may be 

set as the default so that the evaluation-result notification unit 

1205 needs not to notify anything. In the case of this default 

30 setting, when the evaluation-result notification unit 1205 is not 

notifying anything while a user is talking into the audio input 

apparatus 1300, it means that the speech quality is good. 

The warning made by the evaluation-result notification unit 

1205 in step 51323 or 51326 is to call user's attention to make the 

35 user notice that the audio input apparatus 1300 is not being used 

in a good used condition. A user then notices that a clear voice 
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sound is not being transmitted and tries to change the position or 

orientation of the main microphone 1101 to improve the speech 

quality. With this change, if both of the first and second 

determination results become good, the warning is stopped and 
5 then the user notices that the audio input apparatus 1300 is being 

used in a good used condition. 

As described above, the audio input apparatus 1300 in the 

eighth embodiment evaluates the speech quality by determining 

whether the main microphone 1101 is oriented towards an 
10 appropriate direction and also whether the noise cancellation 

function is working effectively. Therefore, more reliable speech 

quality evaluation is achieved with checking the used condition 

using the phase difference between voice sounds input to the main 

microphone 1101 and the sub-microphone 1102, in addition to the 

15 noise-cancellation effect determination which otherwise leads to 
erroneous evaluation if this determination only is employed. 

The purpose of using the microphone-direction 
determination unit 1311 concerning the orientation of the main 

microphone 1101, in addition to the noise-cancellation effect 
20 • evaluation unit 1312, is to raise the evaluation accuracy in a noisy 

environment. More important purpose of using the 
microphone-direction determination unit 1311 is, however, to 

instruct a user on how to hold the main microphone 1101 (or the 

audio input apparatus 1300) appropriately. 

25 In detail, the noise-cancellation effect evaluation unit 1312 

may not perform reliable evaluation, for example, in a quiet 

environment with small surrounding noise. Instruction on how to 

hold the main microphone 1101 appropriately may not always be 
done in an environment with the surrounding noise. Moreover, the 

30 noise cancellation function may work effectively even if a user does 

not hold the main microphone 1101 appropriately, which depends 
on the environment. Under consideration of these factors, the 

warning based on microphone-direction determination is prioritized 

than the warning based on noise-cancellation effect evaluation as 
35 shown in FIG. 24, for the purpose to instruct a user on how to hold 

the main microphone 1101 in an appropriate manner. 
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When a negative result is given by either the 
microphone-direction determination unit 1311 or the 
noise-cancellation effect evaluation unit 1312, the evaluation-result 
notification unit 1205 makes warning through the light-emitting 

5 device 1210 (such as an LED) to instruct a user on correct holding 
of the main microphone 1101. The microphone-direction 

determination process and the noise-cancellation effect evaluation 

process shown in FIGS. 22 and 23, respectively, can be repeated at 

a very short interval (such as 1/30 seconds). In this case, the 
10 evaluation-result notification unit 1205 may be equipped with a 

function of keeping the same mode for a certain time so that a user 
can easily notice, thereby enhancing a notification effect. 

[Ninth Embodiment] 

Described next is an audio input apparatus according to a 
15 ninth embodiment of the present invention, which is a noise 

cancellation microphone having a simplex wireless transmission 

function, equipped with a switch attached to a noise cancellation 

microphone unit for switching between transmission and reception. 

Moreover, the audio input apparatus in the ninth 
20 embodiment is a dual-microphone type audio input apparatus 

having a microphone on each of the front and rear faces, with an 

active noise-cancellation function. In detail, the audio input 

apparatus in the ninth embodiment is a noise cancellation 

microphone for transmission of a clear voice sound with 
25 cancellation of a signal of the surrounding noise that is mixed with 

user's voice sound by using speech signals input through two 

microphones. In a normal arrangement, a main microphone and a 

sub-microphone are provided on the front face (that faces a user) 

and the rear face of the audio input apparatus, respectively, for 
30 mainly picking up the user's voice sound and the surrounding noise, 

respectively. 

FIG. 25 is a view showing the exterior appearance of the 

audio input apparatus (a noise cancellation microphone) 1400 with 
a front view (a) and a rear view (b), according to the ninth 

35 embodiment of the present invention. 
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The audio input apparatus 1400 is provided with a 

noise-cancellation microphone unit 1420 and a wireless 

communication unit 1440 connected to each other with a cord 1430. 

The noise-cancellation microphone unit 1420 is equipped with a 

5 main microphone 1401 for mainly picking up a user's voice sound 

and a speaker 1421 on the front face, an LED on the upper face, 

and a PTT unit 1422 on the side face. Moreover, the 

noise-cancellation microphone unit 1420 is equipped with a 

sub-microphone 1402 for mainly picking up the surrounding noise 

10 and a belt clip 1423 for holding the microphone unit 1420 by a belt 

on the rear face. 

FIG. 26 is a block diagram schematically showing the 

configuration of the audio input apparatus (the noise cancellation 

microphone) 1400 according to the ninth embodiment of the 

15 present invention. In FIG. 26, the units the same as or analogous 

to those shown in FIG. 20 are given the same reference numerals 

and the explanation thereof is omitted for brevity. 

A wireless transmitter unit 1408 and a wireless receiver 

unit 1413 are installed in the wireless communication unit 1440. 

20 The transmitter unit 1408 performs speech coding to a speech 

signal after the noise suppression by the noise suppressor unit 

1207 according to need and transmits a speech-coded signal by 

wireless transmission. The wireless receiver unit 1413 receives a 

speech signal transmitted by wireless transmission and outputs the 

25 received speech signal to the speaker 1421. The speaker 1421 

outputs the speech signal as a voice sound. 

The PTT unit 1422 is a switch attached to the 

noise-cancellation microphone unit 1420 for switching a 

communication mode between the transmission mode and the 

30 standby mode. When a user talks into the audio input apparatus 

1400 for sending a message, the user pushes the PTT unit 1422 to 

switch the communication mode from the standby mode to the 

transmission mode. While the user is pushing the PTT unit 1422, 

the audio input apparatus 1400 is in the transmission mode 

35 entirely, with each unit shown in FIG. 26 related to the 

transmission mode being working while the wireless receiver unit 
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1413 being in the waiting mode. While the PTT unit 1422 is being 
pushed, the PTT unit 1422 outputs a transmission-mode signal that 
indicates the transmission mode to an overall evaluation unit 1412. 

The overall evaluation unit 1412 outputs a signal based on 
5 a speech-quality evaluation signal that indicates an evaluation 

result input from a speech-quality evaluation unit 1304 and the 
transmission-mode signal that indicates the transmission mode 
input from the PTT unit 1422, to a light-emission control unit (an 
LED driver) 1409 of an evaluation-result notification unit 1405. In 

10 other words, the overall evaluation unit 1412 makes an overall 
determination of how the light-emission control unit 1409 should 
control an LED 1410 of the evaluation-result notification unit 1405. 

FIG. 27 is a table listing communication modes, 
speech-quality evaluation results, and LED states. As shown in 

15 FIG. 27, the LED driver 1409 drives the LED 1410 in the following 
manner. The LED driver 1409 repeatedly turns on and off the LED 
1410 while the PTT unit 1422 is being pushed to put the audio 
input apparatus 1400 in the transmission mode and the speech 
quality is good. The LED driver 1409 turns on the LED 1410 while 

20 the PTT unit 1422 is being pushed to put the audio input apparatus 
1400 in the transmission mode and the speech quality is bad, 
thereby calling user's attention to make the user notice that the 
audio input apparatus 1400 is not being used in a good condition. 
Moreover, the LED driver 1409 turns on the LED 1410 while the 

25 PTT unit 1422 is being pushed to put the audio input apparatus 
1400 in the transmission mode but no speech signal is input 
thereto. On the other hand, the LED driver 1409 turns off the LED 
1410 with no drive current supplied thereto while the PTT unit 
1422 is not pushed. 

30 As described above, the audio input apparatus (the noise 
cancellation microphone) 1400 according to the ninth embodiment 
of the present invention is a simplex wireless transmission 
apparatus equipped with the PTT unit 1422 that is to be pushed to 
switch the communication mode from the standby mode to the 

35 transmission mode. It is preferable that a user can distinguish 
between the standby mode and the transmission mode. For this 
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reason, there is provided the light-emission control unit (the LED 
driver) 1409 that turns on the LED 1410 while the PTT unit 422 is 
being pushed to put the communication mode into the transmission 

mode and turns off the LED 1410 during the standby mode. 

5 Moreover, it is preferable to notify a user who is talking into 

the audio input apparatus (the noise cancellation microphone) 

1400 of whether or not a high-quality voice sound is being 

transmitted. In other words, it is preferable to notify the user of 

an evaluation result on whether or not the speech quality is good. 
10 In the case of an LED notification device, there is a demand for a 

smaller number of LEDs in view of the environment in which the 

audio input apparatus 1400 is to be used, the cost which should be 

reduced by using a smaller number of parts, etc. Therefore, it is 

preferable that one and the same LED indicates whether the 
15 communication mode is the transmission mode and also whether 

the speech quality is good. Under consideration of these factors, 

the light-emission control unit (the LED driver) 1409 has a control 

function of switching the single LED 1410 between a turned-on 

state and a turned-off state. 
20 As shown in FIG. 27, the ninth embodiment employs an 

evaluation-result notification method in which the LED 1410 is 
turned on during the transmission mode by pushing the PTT unit 

1422 and, particularly, the LED 1410 is repeatedly turned on and 

turned off during which the speech quality is evaluated as good. 

25 This evaluation-result notification method can make a user feel that 

the audio input apparatus (the noise cancellation microphone) 

1400 reacts to the user's talking. 

Concerning the method of speech quality evaluation 

performed by the evaluation speech-quality evaluation unit, there 
30 are several ways in addition to those described above, that are 

applicable in the present invention. 

One method of speech quality evaluation will be explained 

with a flowchart shown in FIG. 28. 

After performing steps S1411 to S1413 in the similar 
35 manner as steps S1311 to S1313 shown in FIG. 23, the average 

power of a second speech signal from a sub-microphone is 
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calculated (step 51414). The power obtained in step 51414 can 
be considered a noise power. It is then determined whether the 
average power of the second speech is equal to or higher than a 
specific threshold level (step 51415). If it is determined that the 

5 average power of second speech is lower than the specific 
threshold level (No in step 51415), the environment is considered 
to be quiet with a fairly small noise, thereby the speech quality 
being evaluated as good (step 51418). 

On the other hand, if it is determined that the average 
10 power of the second speech is equal to or higher than the specific 

threshold level (Yes in step 51415), the environment is considered 
to be noisy, so that it is required that the average power ratio of a 
noise-cancelled signal after the noise cancellation process to a first 
speech signal from a main microphone be equal to or lower than a 

15 specific threshold level by the noise cancellation process. Then, in 
step S1416, comparison is made between the average power of the 
first speech signal and that of the noise-cancelled signal to 
determine whether the noise cancellation process is being 
performed effectively, which is followed by step S1417 that is 

20 performed in the similar manner as step S207 shown in FIG. 5. 
With the method shown in FIG. 28, it is achieved to perform 

reliable speech quality evaluation under consideration of a noisy 
environment. 

Moreover, a noise-cancellation necessity determination unit 
25 may be provided in the present invention to determine whether the 

noise-cancellation process is necessary at the noise-cancellation 
processing unit. In detail, there is case in which a voice sound can 
rather be transmitted clearly without the noise-cancellation process 
in a quiet environment. 

30 Under consideration of the case mentioned above, the 
noise-cancellation necessity determination unit calculates the 
average power of a speech signal obtained at the second sound 
pick-up unit (the sub-microphone) and compares the average 
power and a specific threshold value. Then, the noise-cancellation 

35 necessity determination unit determines that the noise-cancellation 
process is necessary due to the surrounding noise if the average 
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power is equal to or higher than the specific threshold level. On 
the other hand ... the noise-cancellation necessity determination unit 
determines that the noise-cancellation process is not necessary if 
the average power is lower than the specific threshold level. 

5 Based on the determination at the noise-cancellation necessity 
determination unit, the noise-cancellation processing unit performs 
the noise cancellation process. 

A flag may be prepared for indicating a result of 
determination at the noise-cancellation necessity determination 

10 unit to determine whether or not the noise-cancellation process is 
necessary. If a flag is set to indicate that the noise-cancellation 
process is necessary, the noise-cancellation processing unit may 
perform the noise cancellation process. 

Moreover, another flag may be prepared for indicating 
15 whether or not the noise-cancellation process is being performed. 

If a flag is set to indicate that the noise-cancellation process is 
being performed, the speech-quality evaluation unit may evaluate 
the speech quality. In this configuration, the speech-quality 
evaluation unit determines that the speech quality is good if the 

20 flag is cleared to indicate that the noise-cancellation process is not 
being performed. This is because, when the noise-cancellation 
process is not being performed, the average power of a speech 
signal obtained at the second sound pick-up unit (the 
sub-microphone) is lower than the specific threshold value and 

25 hence the environment is considered to be quiet. On the other 
hand, the speech-quality evaluation unit evaluates the speech 
quality such as shown in FIG. 23 if the flag is set to indicate that 
the noise-cancellation process is being performed. With the 
configuration described above, reliable speech quality is achieved 

30 with lower power consumption. 
Concerning the determination of whether or not the 

noise-cancellation process is necessary, the technique of 
determination is not limited to the comparison between the 
average power of a speech signal obtained at the second sound 

35 pick-up unit (the sub-microphone) and a specific threshold value. 
For example, the noise-cancellation necessity determination unit 



-222-

5 

63 

may determine whether or not the noise-cancellation process is 
necessary in accordance with a voice incoming direction detected 
based on the phase difference between the first and second speech 
signals from the first and second sound pick-up units, respectively. 

As described in detail, according to the present invention, 
improvement in speech quality is achieved with the prevention of 
misrecognition of the communication mode through notification to 
a user of the current communication mode (the state of a voice 
sound being transmitted) in a simplex communication apparatus 

10 for which the communication mode is switched between the 
transmission mode and the standby mode. 

For example, in the case of a hand microphone equipped 
with an LED, whether a voice sound is drowned out by the 
surrounding noise depends on how a user is holding the 

15 microphone, the distance between the user's mouth to the 
microphone, the level of voice sound, etc. In order to solve such a 
problem, the communication apparatus according to the present 
invention is provided with the determination unit for determining 
whether a user's voice sound is being clearly transmitted based on 

20 the information on the noise cancelation process, the information 
on a voice sound, etc. Moreover, the communication apparatus 
according to the present invention is provided with the 
light-emission control unit for controlling an LED to repeatedly 
turns on and off, turns on or turns off the LED based on the 

25 information on whether a voice sound is being transmitted under 
determination by the determination unit. With the configuration 
described above, the overall evaluation of speech quality can be 
notified to a user by means of the LED that is repeatedly turned on 
and off, turned on or turned off almost in synchronism with user's 

30 talking. 

When the speech quality of a voice sound being transmitted 
is good, the light-emission control unit may repeatedly turn on and 
off the LED at high speed to enhance the speech-quality 
notification function. The high-speed LED switching achieves 

35 speech quality notification almost in synchronism with user's 
talking so that the user feels almost no out-of-timing between 
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talking and notification. Moreover, the light-emission control unit 
may turn on the LED continuously when the speech quality is bad 
during a speech segment to instruct a user to use the 
communication apparatus in an appropriate manner, thereby 

5 transmitting a clear voice sound. 

With the speech-quality notification function described 
above, the present invention can be applied to training in use of a 
noise cancellation microphone at the first time. 

As described above, the present invention is applicable to a 
10 dual-microphone type wireless communication apparatus having 

the active noise-cancellation function. However, the present 
invention is not limited thereto. For example, the present 
invention can be applied to a wired communication apparatus, a 
sound pick-up apparatus such as a noise cancellation microphone, 

15 etc. Moreover, a plurality of sub-microphone may be provided for 
picking up noises for noise cancellation. 

As described above in each embodiment, the present 
invention achieves transmission of clear voice sounds with the 
enhanced noise-cancellation function by instructing a user to use a 

20 noise cancellation microphone correctly. In other words, the 
purpose of speech quality notification by means of an LED or the 
like is not indicating the performance of noise cancellation but 
instructing a user to use a noise cancellation microphone correctly. 

This is because there is a problem to be solved that is the 
25 effect of noise cancellation depends on how a user holds a 

microphone, the distance between the user's mouth and the 
microphone, etc. in a dual-microphone type wireless 
communication apparatus having the active noise-cancellation 
function, an external microphone of a wireless communication 

30 apparatus, etc. 

In detail, different from a close-talking microphone 
attached to a headset or the like, a microphone attached to a 
wireless communication apparatus, a hand microphone connected 
thereto, etc. may have a problem such that the microphone is 

35 oriented at an angle of almost 90 degrees to the user's mouth or is 
distant therefrom too much. In such a case, enough voice sounds 
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do not reach a main microphone while noise components increase 
relatively, hence noise cancellation ineffective even if performed. 
Moreover, a user may talk into a microphone while the microphone 
is being attached to the user's shoulder, chest, etc. so that the 

5 user can use both hands freely. In such a case, the performance 
of noise cancellation is lowered than when a user is holding a 
microphone in an appropriate manner. 

In order to solve such a problem discussed above, in the 
present invention, the speech quality is evaluated, in other words, 

10 it is determined whether a user is holding a microphone in an 
appropriate manner, using information on the speech or 
non-speech segment, the level of attenuation by noise cancellation, 
the microphone orientation based on the phase difference between 
two microphones, etc. thereby instructing a user of a correct way 

15 of holding a microphone. 

As described above, the present invention employs a signal 
processing technique to evaluate the speech quality, in other words, 
to determine whether a user is holding a microphone in an 
appropriate manner so that the noise cancellation function can 

20 work effectively. 

The signal processing technique achieves appropriate 
processing even if the noise cancellation function is not working 
effectively in such case where a noise source exists behind a user 
who is talking into a microphone, the frequency characteristics of a 

25 noise component is close to that of a voice component, etc. 
In detail, in some of the embodiments described above, 

there are two determination units. The first determination unit 
determines whether the noise cancellation function is working 
effectively. If it is determined that the noise cancellation function 

30 is not working effectively, through the notification unit, a warning 
is given so that a user can change the way of holding a microphone 
in an appropriate manner. The determination of effectiveness of 
the noise cancellation function is performed with information 
indicating whether an input speech signal is a speech segment or 

35 not for each certain length (a frame in the embodiments) and 
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information on the level of attenuation of a noise component after 
the noise cancellation to the input speech signal. 

The second determination unit determines whether the 
user's mouth and a main microphone have an appropriate 

5 positional relationship based on the phase difference between input 
signals from the main microphone and sub-microphone. If it is 
determined that the user's mouth and the main microphone do not 
have an appropriate positional relationship, in other words, the 
main microphone is not oriented towards the user, through the 

10 notification unit, a warning is given so that a user can change the 
way of holding the main microphone in an appropriate manner. 
The determination at the second determination unit concerning the 
positional relationship based on the phase difference may be 
achieved by detecting the incoming direction of a voice sound to be 

15 picked up by the main microphone. 
In the embodiments of the present invention, the 

light-emission control unit turns on the light-emitting device (LED) 
while the PTT unit is being pushed during a non-speech segment, 
in other words, in the case where the user's voice sound is not 

20 detected by the speech-segment determination unit. In detail, 
based on whether the PTT unit is being pushed or not, the 
light-emission control unit turns on or off the light-emitting device 
(LED). More in detail, the light-emission control unit turns on the 
light-emitting device (LED) when the communication mode is the 

25 transmission mode in which the transmission unit transmits a 
speech signal. On the other hand, the light-emission control unit 
turns off the light-emitting device (LED) when the communication 
mode is the standby mode in which the transmission unit does not 
transmit a speech signal. Moreover, the light-emission control unit 

30 repeatedly turns on and off the light-emitting device (LED) when 
the speech-segment determination unit determines that an input 
speech signal is a speech segment and when the speech-quality 
evaluation unit determines that a speech signal to be transmitted 
from the transmission unit has a good speech quality. 

35 As described, the communication apparatus according to 
the present invention is provided with a first sound pick-up unit for 
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picking up a voice sound, a transmission unit for transmitting the 
voice sound to outside as a speech signal, a speech-segment 
determination unit for determining whether or not the voice sound 
is a speech segment, a communication-mode switching unit for 

5 switching the communication mode between the transmission 
mode in which the transmitter unit transmits the speech signal and 
the standby mode in which the transmitter unit does not transmit 
the speech signal, a speech-quality evaluation unit for evaluating 
the speech quality of the speech signal to be transmitted from the 

10 transmission unit while the speech-segment determination unit is 
determining that the voice sound is a speech segment, a 
light-emitting device for emitting light, and a light-emission control 
unit for controlling the light-emitting device. The communication 
apparatus according to the present invention may also be provided 

15 with a receiver unit for receiving a speech signal transmitted from 
outside. 

In this configuration, the light-emission control unit turns 
off the light-emitting device when the communication mode is the 
standby mode. The light-emission control unit turns on the 

20 light-emitting device when the communication mode is the 
transmission mode. Moreover, the light-emission control unit 
repeatedly turns on and off the light-emitting device when the 
communication mode is the transmission mode and when the 
speech signal to be transmitted has a good speech quality. 

25 With the configuration described above, a user can feel that 
the communication apparatus is not responding to user's talking in 
an appropriate manner if the light-emitting device (LED) is turned 
on even when the user is talking into the communication apparatus 
while the user is pushing the PTT unit (the communication-mode 

30 switching unit). With the light-emitting device (LED), the 
communication apparatus can clearly notify a user who is talking 
into the communication apparatus that the transmission of a clear 
voice sound is not being performed. 

It is preferable that the emission state (turn-on/-off) of the 
35 light-emitting device (LED) is the same between the case where 

the communication mode is the transmission mode and an input 
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voice sound is not a speech segment and the case where the 
communication mode is the transmission mode and an input voice 
sound is a speech segment but the speech quality is not good. 
With this configuration, it is achieved to properly notify a user of 

5 whether a clear voice sound is being transmitted. 
It is further understood by those skilled in the art that the 

foregoing description is a preferred embodiment of the disclosed 
device or method and that various changes and modifications may 
be made in the invention without departing from the spirit and 

10 scope thereof. 

The light-emission control unit controls the light-emitting 
device (LED) in the following manner in the embodiments, however, 
the present invention is not limited thereto. In detail, in the 
embodiments, the light-emission control unit controls the 

15 light-emitting device (LED) in a manner to: repeatedly turn on and 
off the light-emitting device (LED) if the noise cancellation function 
is working effectively during a speech segment and if a voice sound 
now being transmitted has a good speech quality; turn on the 
light-emitting device (LED) if the noise cancellation function is 

20 working effectively during a speech segment, however, if a voice 
sound now being transmitted has a bad speech quality; and turn 
off the light-emitting device (LED) if no voice sound is being 
transmitted. 

For example, different from the embodiments, the 
25 light-emission control unit may repeatedly turn on and off the 

light-emitting device (LED) if a voice sound now being transmitted 
has a bad speech quality. On the other hand, the light-emission 
control unit may turn on the light-emitting device (LED) if a voice 
sound now being transmitted has a good speech quality. Also in 

30 this modification, the light-emission control unit turns off the 
light-emitting device (LED) if no voice sound is being transmitted. 

As described above, an audio input apparatus according to 
the present invention may be provided with a first sound pick-up 
unit, a second sound pick-up unit, a noise-cancellation processing 

35 unit for performing noise cancellation to a first speech signal input 
from the first sound pick-up unit by using a second speech signal 
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input from the second sound pick-up unit, a speech-quality 
evaluation unit for evaluating the speech quality of a speech signal 
after the noise cancellation at the noise-cancellation processing 
unit, and an evaluation-result notification unit for notifying an 

5 evaluation result at the speech-quality evaluation unit. 
In the audio input apparatus according to the present 

invention, the speech-quality evaluation unit may evaluate the 
speech quality of the speech signal after the noise cancellation 
based on whether the noise cancellation is working effectively. In 

10 this case, the speech-quality evaluation unit may determine that 
the speech quality of the speech signal after the noise cancellation 
is good if it is determined that the noise cancellation is working 
effectively as a result of comparison between the first speech signal 
before the noise cancellation and the speech signal after the noise 

15 cancellation and if average power of the speech signal after the 
noise cancellation is equal to or higher than a specific threshold 
level. 

In the audio input apparatus according to the present 
invention, the speech-quality evaluation unit may compare the first 

20 speech signal before the noise cancellation and the speech signal 
after the noise cancellation to determine whether the noise 
cancellation is working effectively, thereby determining that the 
speech quality of the speech signal after the noise cancellation is 
good if it is determined that the noise cancellation is working 

25 effectively. 

In the audio input apparatus according to the present 
invention, the speech-quality evaluation unit may determine that 
the speech quality of the speech signal after the noise cancellation 
is good if the difference between average power of the first speech 

30 signal before the noise cancellation and average power of the 
speech signal after the noise cancellation is equal to or higher than 
a specific threshold level. 

In the audio input apparatus according to the present 
invention, the speech-quality evaluation unit may determine that 

35 the speech quality of the speech signal after the noise cancellation 
is good if a ratio of average power of the speech signal after the 
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noise cancellation to average power of the first speech signal 
before the noise cancellation is equal to or lower than a specific 
threshold level. 

In the audio input apparatus according to the present 
5 invention, the noise-cancellation processing unit may perform the 

noise cancellation by suppressing a noise component carried by the 
first speech signal input from the first sound pick-up unit based on 
the second speech signal input from the second sound pick-up unit. 
In this case, the noise-cancellation processing unit may perform 

10 the noise cancellation by generating a reversed-phase component 
of the noise component carried by the first speech signal input 
from the first sound pick-up unit based on the second speech signal 
input from the second sound pick-up unit and add the generated 
reversed-phase component to the first speech signal input from the 

15 first sound pick-up unit. 
In the audio input apparatus according to the present 

invention, the evaluation-result notification unit may be provided 
with a light-emitting device for emitting light and a light-emission 
control unit for controlling the light-emitting device, wherein the 

20 evaluation-result notification unit notifies the evaluation result by 
turning on or repeatedly turning on and off the light-emitting 
device based on the evaluation result at the speech-quality 
evaluation. 

The audio input apparatus according to· the present 
25 invention may further be provided with a speech-segment 

determination unit for determining whether or not the first speech 
signal input from the first sound pick-up unit is a speech segment, 
wherein the speech-quality evaluation unit evaluates the speech 
quality of the speech signal after the noise cancellation at the 

30 noise-cancellation processing unit while the speech-segment 
determination unit is determining that the first speech signal is the 
speech segment. In this case, the speech-segment determination 
unit may convert the first speech signal input from the first sound 
pick-up unit into a signal component in unit of a specific length in a 

35 frequency domain and analyzes a spectrum component of the 
signal component thus converted into the frequency domain to 
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determine whether it· is the speech segment based on the 
frequency component. 

In the audio input apparatus according to the present 
invention, the first and sound pick-up units may be a main 

5 microphone and a sub-microphone, respectively, and the main 
microphone and the sub-microphone may be arranged at a front 
face and a rear face of the audio input apparatus, respectively. In 
this case, the audio input apparatus may further be provided with a 
microphone-direction determination unit for determining a direction 

10 of the main microphone based on a phase difference between the 
first and second speech signals output from the main microphone 
and the sub-microphone, respectively, wherein the speech-quality 
evaluation unit evaluates the speech quality of the speech signal 
after the noise cancellation at the noise-cancellation processing 

15 unit based on the direction of the main microphone determined by 
microphone-direction determination unit. The 
microphone-direction determination unit may detect the phase 
difference between the first and second speech signals output from 
the main microphone and the sub-microphone, respectively, to 

20 determine whether or not the phase difference is equal to or larger 
than a specific threshold value, wherein the speech-quality 
evaluation unit evaluates the speech quality of the speech signal 
after the noise cancellation at the noise-cancellation processing 
unit based on the determination at the microphone-direction 

25 determination unit. 

Moreover, as described above, an audio input apparatus 
according to the present invention may be provided with a first 
sound pick-up unit, a second sound pick-up unit, a 
noise-cancellation processing unit for performing noise cancellation 

30 to a first speech signal input from the first sound pick-up unit by 
using a second speech signal input from the second sound pick-up 
unit, a speech-quality evaluation unit for evaluating the speech 
quality of a speech signal after the noise cancellation at the 
noise-cancellation processing unit, a transmitter unit for 

35 transmitting the speech signal after the noise cancellation, an 
evaluation-result notification unit for notifying an evaluation result 
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at the speech-quality evaluation unit, a receiver unit for receiving a 
speech signal, and a sound emission unit for emitting a sound 
based on the speech signal received by the receiver unit. 

The audio input apparatus according to the present 
5 invention may further be provided with a communication-mode 

switching unit for switching a communication mode into a 
transmission mode in which the transmitter transmits the speech 
signal after the noise cancellation, wherein the evaluation-result 
notification unit notifies that the speech quality of the speech signal 

10 after the noise cancellation is good while the communication mode 
is being switched into the transmission mode. 

Furthermore, as described above, a condition notification 
method for an apparatus having at least a first microphone and a 
second microphone may be provided with the steps of picking up 

15 sounds at the first and second microphones, respectively, 
performing noise cancellation to the sound picked up at the first 
microphone by using the sound picked up at the second 
microphone, evaluating the speech quality of the sound after the 
noise cancellation, and notifying a condition of the apparatus based 

20 on a result of the evaluation. 
Moreover, the processes and methods described above in 

the several embodiments can be achieved with a computer 
program stored in a storage medium such as a ROM of a main 
processor. A program that includes various commands for 

25 executing each of the processes and methods described above can 
be stored in various types of non-transitory computer readable 
media and installed in a computer. The non-transitory computer 
readable media include tangible storage media. The 
non-transitory computer readable media applicable in this invention 

30 include magnetic storage media such as a flexible disk, a magnetic 
tape, and a hard disk drive, magneto-optical storage media (such 
as a magneto-optical disk), CD-ROM (Read Only Memory) , CD-R, 
CD-RW, semiconductor memories such as a mask ROM, PROM 
(Programmable ROM), EPROM (Erasable PROM), a flash memory, 

35 and RAM (Random Access Memory). 
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Moreover, a program that includes various commands for 
executing each of the processes and methods described above may 
be installed in a computer by using various types of transitory 
computer readable media that include an electric signal, an optical 

5 signal, and an electro-magnetic wave. The program can be 
installed in a computer by means of such a transitory computer 
readable medium through a wired communication channel such as 
a cable and an optical fiber or a wireless communication channel. 

As described above in detail, the present invention can 
10 provide an audio input apparatus, a communication apparatus and 

a condition notification method that achieve transmission of clear 
voice sounds with an effective noise-cancellation function. 
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WHAT IS CLAIMED IS: 

1. A condition notification method for notifying a used 
condition of a simplex communication apparatus by using a 
light-emitting device attached to the simplex communication 
apparatus, the method comprising: 

a communication-mode determination step of determining 
whether a communication mode of the simplex communication 
apparatus is a transmission mode or a standby mode; 

a sound pick-up state determination step of determining a 
sound pick-up state of a sound carried by a speech signal to be 
transmitted if the communication mode is the transmission mode; 
and 

a control step of controlling the light-emitting device so that 
the light-emitting device is turned off, turned on or repeatedly 
turned on and off based on determination results of the 
communication-mode determination step and the sound pick-up 
state determination step. 

2. The condition notification method according to claim 1, 
wherein, in the control step, the light-emitting device is turned on 
if the communication mode is the transmission mode whereas the 
light-emitting device is repeatedly turned on and off based on the 
sound pick-up state determined in the sound pick-up state 
determination step if the communication mode is the transmission 
mode. 

3. The condition notification method according to claim 1 
further comprising a speech-quality evaluation step of 
evaluating speech quality of the speech signal to be transmitted, 
wherein, in the sound pick-up state determination step, the 
sound pick-up state of the sound carried by the speech signal to 
be transmitted is determined if the communication mode is the 
transmission mode based on the speech quality of the speech 
signal evaluated by speech-quality evaluation step. 
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4. The condition notification method according to claim 3, 
wherein, in the speech-quality evaluation step, the speech 
quality of the speech signal to be transmitted is evaluated based 
on a volume level of a sound to be picked up. 

5. The condition notification method according to claim 3 
further comprising a speech-segment determination step of 
determining whether or not the speech signal to be transmitted 
is a speech segment if the communication mode is the 
transmission mode, wherein, in the sound pick-up state 
determination step, the sound pick-up state of the sound carried 
by the speech signal to be transmitted if the communication 
mode is the transmission mode is determined based on a 
determination result of the speech-segment determination step 
and an evaluation result of the speech-quality evaluation step. 

6. The condition notification method according to claim 3 
further comprising a noise cancellation step of performing noise 
cancellation to a first speech signal input from a first sound 
pick-up unit by using a second speech signal input from a 
second sound pick-up unit, the first and second sound pick-up 
units being provided for the simplex communication apparatus, 
wherein, speech quality of a speech signal after the noise 
cancellation is evaluated in the speech-quality evaluation step. 

7. The condition notification method according to claim 3 
further comprising a speech-segment determination step of 
determining whether or not the speech signal to be transmitted 
is a speech segment if the communication mode is the 
transmission mode, wherein, in the speech-quality evaluation 
step, the speech quality of the speech signal to be transmitted 
is evaluated while the speech signal to be transmitted is being 
determined as the speech segment. 

8. The condition notification method according to claim 3 
further comprising a microphone-direction determination step of 
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determining a direction of a main microphone based on a phase 
difference of sounds picked up by a first sound pick-up unit and 
a second sound pick-up unit both provided for the simplex 
communication apparatus, the first sound pick-up unit including 
the main microphone, wherein, in the speech-quality evaluation 
step, the speech quality of the speech signal to be transmitted 
is evaluated based on the direction of the main microphone thus 
determined in the microphone-direction determination step. 

9. The condition notification method according to claim 6, 
wherein, in the control step, the light-emitting device is turned 
off if the communication mode is the standby mode, the 
light-emitting device is turned on if the communication mode is 
the transmission mode and if the speech signal to be 
transmitted is not the speech segment, the light-emitting device 
is turned on if the communication mode is the transmission 
mode and if the speech signal to be transmitted is the speech 
segment, and if the speech quality of the speech signal to be 
transmitted is evaluated as bad, and the light-emitting device is 
repeatedly turned on and off if the communication mode is the 
transmission mode and if the speech signal to be transmitted is 
the speech segment, and if the speech quality of the speech 
signal to be transmitted is evaluated as good. 

10. The condition notification method according to claim 5, 
wherein the speech-segment determination step includes: 

a frequency conversion step of converting a signal input 
from a sound pick-up unit provided for the simplex 
communication apparatus into a signal component in unit of a 
specific length in a frequency domain; and 

a sound determination step of determining whether the 
signal input from the sound pick-up unit carries a voice 
component or a noise component based on a spectrum 
component of the signal component thus converted into the 
frequency domain. 
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11. A communication apparatus comprising: 
a first pick-up unit configured to pick up a voice sound; 
a transmitter unit configured to transmit the voice sound 

picked up by the first pick-up unit to outside as a first speech 
signal; 

a communication-mode switching unit configured to 
switch a communication mode between a standby mode in 
which the transmitter unit does not transmit the speech signal 
and a transmission mode in which the transmitter unit transmits 
the speech signal; 

a sound pick-up state determination unit configured to 
determine a pick-up state of the voice sound picked up by the 
first pick-up unit; 

a light emission device configured to emit light; and 
a control unit configured to control the light-emitting 

device so that the light-emitting device is turned off, turned on 
or repeatedly turned on and off based on the communication 
mode switched by the communication-mode switching unit, and 
the pick-up state of the voice sound picked up by the first 
pick-up unit and determined by the sound pick-up state 
determination unit. 

12. The communication apparatus according to claim 11, 
wherein the light-emitting device is turned on if the communication 
mode is switched into the transmission mode whereas the 
light-emitting device is repeatedly turned on and off based on the 
pick-up state determined by the sound pick-up state determination 
unit if the communication mode is switched into the transmission 
mode. 

13. The communication apparatus according to claim 11 
further comprising a speech-quality evaluation unit configured 
to evaluate speech quality of the first speech signal to be 
transmitted by the transmitter unit, wherein the sound pick-up 
state determination unit determines the sound pick-up state of 
the voice sound picked up by the first sound pick-up unit based 
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on the speech quality of the speech signal evaluated by the 
speech-quality evaluation unit. 

14. The communication apparatus according to claim 13 
further compnsmg a speech-segment determination unit 
configured to determine whether or not the first speech signal 
to be transmitted by the transmitter unit is a speech segment, 
wherein, the sound pick-up state determination unit determines 
the sound pick-up state of the sound to be transmitted as the 
first speech signal based on a determination result at the 
speech-segment determination unit and an evaluation result at 
the speech-quality evaluation unit. 

15. The communication apparatus according to claim 13 
further comprising: 

a second sound pick-up unit configured to pick up a voice 
sound; 

a noise cancellation unit configured to perform noise 
cancellation to the first speech signal input from the first sound 
pick-up unit by using a second speech signal input from the 
second sound pick-up unit, 

wherein the transmitter unit transmits a speech signal 
after the noise cancellation by the noise cancellation unit and 
the speech-quality evaluation unit evaluates speech quality of 
the speech signal after the noise cancellation. 

16. The communication apparatus according to claim 15 
further comprising a microphone-direction determination unit 
configured to determine a direction of a main microphone based 
on a phase difference of the voice sounds picked up the first 
and second sound pick-up units, respectively, the first sound 
pick-up unit including the main microphone, wherein, the 
speech-quality evaluation unit evaluates the speech quality of 
the speech signal to be transmitted by the transmitter unit 
based on the direction of the main microphone thus determined 
by the microphone-direction determination unit. 
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17. The communication apparatus according to claim 14., 
wherein the control unit controls the light-emitting device so 
that the light-emitting device is turned off if the communication 
mode is the standby mode, the light-emitting device is turned 
on if the communication mode is the transmission mode and if 
the speech signal to be transmitted is not the speech segment, 
the light-emitting device is turned on if the communication 
mode is the transmission mode, if the speech signal to be 
transmitted is the speech segment, and if the speech quality of 
the speech signal to be transmitted is evaluated as bad, and the 
light-emitting device is repeatedly turned on and off if the 
communication mode is the transmission mode, if the speech 
signal to be transmitted is the speech segment, and if the 
speech quality of the speech signal to be transmitted is 
evaluated as good. 

18. The communication apparatus according to claim 15, 
wherein the first and second sound pick-up units are a main 
microphone and a sub-microphone, respectively, and the main 
microphone and the sub-microphone are arranged at a front 
face and a rear face of the communication apparatus, 
respectively. 

19. The communication apparatus according to claim 14, 
wherein the speech-segment determination unit converts the 
first signal input from the first sound pick-up unit into a signal 
component in unit of a specific length in a frequency domain 
and determines whether the first signal carries a voice 
component or a noise component based on a spectrum 
component of the signal component thus converted into the 
frequency domain. 

20. An audio input apparatus comprising: 
a first sound pick-up unit; 
a second sound pick-up unit; 
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a noise-cancellation processing unit configured to 
perform noise cancellation to a first speech signal input from 
the first sound pick-up unit by using a second speech signal 
input from the second sound pick-up unit; 

a speech-quality evaluation unit configured to evaluate 
speech quality of a speech signal after the noise cancellation at 
the noise-cancellation processing unit; and 

an evaluation-result notification unit configured to notify 
an evaluation result at the speech-quality evaluation unit. 
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ABSTRACT OF THE DISCLOSURE 

The used condition of a simplex communication apparatus 
is notified with a light-emitting device attached to the 

5 communication apparatus. It is determined whether a 
communication mode of the simplex communication apparatus is a 
transmission mode or a standby mode. A sound pick-up state of a 
sound carried by a speech signal to be transmitted is determined if 
the communication mode is the transmission mode. The 

10 light-emitting device is controlled so that it is turned off, turned on 
or repeatedly turned on and off based on determination results of 
the communication-mode determination and the sound pick-up 
state determination. 
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AUDIO INPUT APPARATUS, COMMUNICATION APPARATUS AND CONDITION NOTIFICATION METHOD 
By: Masaya KONISHI and Tatsuya ONODA 

Sheet 28 of 28 Sheets File No. KYO.P0221 
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START 

NO 

51412 .---------------'-----------, 
CALCULATE AVERAGE POWER OF INPUT SIGNAL 
(FIRST SPEECH SIGNAL) OF MAIN MICROPHONE 

CALCULATE AVERAGE POWER OF NOISE-CANCELLED SIGNAL 

51414 .------------'-----------, 

NO 

YES 

S1418 

GOOD SPEECH 
QUALITY 

CALCULATE AVERAGE POWER OF INPUT SIGNAL 
(SECOND SPEECH SIGNAL) OF SUB-MICROPHONE 

NO 

NO 

S1419 

FIG. 28 
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QUALITY 
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PTO/AIA/01 (06--12) 
Approved for use through 01/31/2014. 0MB 0851-0032 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 coll<ilClion of information unless It displays a valid 0MB control number 

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN 
APPLICATION DATA SHEET {37 CFR 1.76) 

Title of 
Invention 

AUDIO INPUT APPARATUS, COMMUNICATION APPARATUS AND 
CONDITION NOTIFICATION METHOD 

As the below named inventor. I hereby declare that: 

This declaration Ix] The attached application. or ls clirected to: 

D United States application or PCT international application number _________ _ 
filed on _______________ . 

The above-identified application was made or authorized to be made by ma. 

t believe that I am the original inventor or an original joint inventor of a claimed invention in the application. 

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. 

WARNING: 
Petitioner/applicant Is cautioned to avoid submitting personal information in documents filed in a patent application that may contribute to ldelltlty theft. Personal information such as social security numbers, bank account numbers, or credit card numbers {other than a check or credit card authorization form PTO-2038 submitted for payment purposes} is never required by the USPTO to support a petition or an application. lfthis type of personal information ls included in documents submitted to the USPTO. petitioners/applicants should consider redacting such personal information from the documents before submitting them to the USPTO. Petitioner/applicant is advised that the record of e patent appllcatlon is available to the public after publication of the application (unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) or issuance of a patent. Furthermore, the record from an abandoned appllca,1on may also be available to the public if the application is referenced in e published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms PTO-2038 submitted for payment purposes are not retained in the application file and tnerefore are not publicly available. 

LEGAL NAME OF INVENTOR 

Inventor: ___ T_a_t_su-'-y_a_O_N_O_D_A _________ ---:;--- Date (Optional} :_' __ d_t_,_/_:3_,_/_<_oli~'d_. -
Signature: ____ %tl'e&X~~~~·~· ~'/~_;_{;VLL:tJ1z.k~~~L~ ______________ _ . . n 

Note: An application data sheet (PTO/SB/14 or.equivalent), including naming the entire inventive entity, must accompany this form. Use an additional PTO/AIA/01 form for each addltlonal Inventor. 

This oollection of information Is raquired by 35 U.S.C. 115 and 37 CFR 1.63. The lnforrnallon 1s required lo obtain or retain a benefit by the public which 1s lo file (and by the USPTO to process) an application. Confldentlality Is governed by 351;),S:C.122 and 37 CFR 1.11 and 1: 14. This coll&ction Is estl~~ ~take 1 minute to complete, incfucling gathering, preparing, and submltung the cotnpleletl" apphcat1on romi lo lhe USPTO. Time will vary depending upon the 1ndMdual_ case. Any comments on the amount or llma you require IO complete this fonn and/or suggestions for reducing this burden, should be sent to lhe 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. Bax 1450, Alexandria, VA 22313-1450. 
if you need assistancs in completing the form, Mil 1-80o-PTO-9199 and select option 2. 
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PTO/AIN14 (08-12) 
Approved for use through 01/31/2014. 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 KYO.P0221 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention I AUDIO INPUT APPARATUS, COMMUNICATION APPARATUS AND CONDITION NOTIFICATION METHOD 

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 
Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to 

D 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 

Masaya KONISHI 

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

City Yokohama-Shi, Kanagawa-Ken !Country of Residence i I JP 

Mailing Address of Inventor: 

Address 1 c/o JVC KENWOOD Corporation, IP Department 

Address 2 12, Mariya-Cho 3-Chome, Kanagawa-Ku 

City I Yokohama-Shi, Kanagawa-Ken I State/Province I 
Postal Code I I Country 1 I JP 

Inventor 2 I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

Tatsuya ONODA 

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

City Yokohama-Shi, Kanagawa-Ken !Country of Residence i I JP 

Mailing Address of Inventor: 

Address 1 c/o JVC KENWOOD Corporation, IP Department 

Address 2 12, Mariya-Cho 3-Chome, Kanagawa-Ku 

City I Yokohama-Shi, Kanagawa-Ken I State/Province I 
Postal Code I I Country 1 I JP 

All Inventors Must Be Listed - Additional Inventor Information blocks may be 
generated within this form by selecting the Add button. I Add I 

Correspondence Information: 

EFS Web 2.2.5 
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PTO/AIN14 (08-12) 
Approved for use through 01/31/2014. 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 KYO.P0221 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention I AUDIO INPUT APPARATUS, COMMUNICATION APPARATUS AND CONDITION NOTIFICATION METHOD 

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

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

Customer Number 26360 

Email Address eggreive@rennerkenner.com I I Add Email I I Remove Email I 

Application Information: 

Title of the Invention AUDIO INPUT APPARATUS, COMMUNICATION APPARATUS AND CONDITION NOTIFICATION 
METHOD 

Attorney Docket Number KYO.P0221 I Small Entity Status Claimed □ 
Application Type Nonprovisional 

Subject Matter 
Suggested Class (if any) Isub Class (if any) I 
Suggested Technology Center (if any) 

Total Number of Drawing Sheets (if any) 28 I Suggested Figure for Publication (if any) I 

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 26360 

Domestic Benefit/National Stage Information: 
This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, or 365(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. 

Prior Application Status I I I Remove I 

EFS Web 2.2.5 
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PTO/AIN14 (08-12) 
Approved for use through 01/31/2014. 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 KYO.P0221 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention I AUDIO INPUT APPARATUS, COMMUNICATION APPARATUS AND CONDITION NOTIFICATION METHOD 

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

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 benefit of foreign priority and to identify any prior foreign application for which priority is 
not claimed. 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(a). 

I Remove I 

Application Number Country i Filing Date (YYYY-MM-DD) Priority Claimed 

JP 2012-034189 JP 2012-02-20 ® Yes 0 No 

I Remove I 

Application Number Country i Filing Date (YYYY-MM-DD) Priority Claimed 

JP 2012-034192 JP 2012-02-20 ® Yes 

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

Authorization to Permit Access: 

lg] 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 dale offiling this Authorization. 

Applicant Information: 

0 No 

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 2.2.5 
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PTO/AIN14 (08-12) 
Approved for use through 01/31/2014. 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 KYO.P0221 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention I AUDIO INPUT APPARATUS, COMMUNICATION APPARATUS AND CONDITION NOTIFICATION METHOD 

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 Clear I 
® Assignee lo Legal Representative under 35 U.S.C. 117 lo Joint Inventor 

0 Person to whom the inventor is obligated to assign. 10 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 JVC KENWOOD Corporation 

Mailing Address Information: 

Address 1 12, Mariya-Cho 3-Chome, Kanagawa-Ku 

Address 2 

City Yokohama-Shi, Kanagawa-Ken State/Province 

Country i I JP Postal Code 

Phone Number Fax Number 

Email Address 

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

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 only if non-applicant assignee information is desired to be included on the patent application publication in 
accordance with 37 CFR 1.215(b). Do not include in this section 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), as the patent application publication will 
include the name of the applicant(s). 

I Remove I 
If the Assignee is an Organization check here. □ 

EFS Web 2.2.5 
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PTO/AIN14 (08-12) 
Approved for use through 01/31/2014. 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 KYO.P0221 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention I AUDIO INPUT APPARATUS, COMMUNICATION APPARATUS AND CONDITION NOTIFICATION METHOD 

Prefix Given Name Middle Name Family Name Suffix 

Mailing Address Information: 

Address 1 

Address 2 

City I State/Province 

Country i I Postal Code 

Phone Number Fax Number 

Email Address 

Additional 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 /EDWARD G. GREIVE/ Date (YYYY-MM-DD) 2013-02-19 

First Name EDWARD I Last Name I GREIVE Registration Number 24726 

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 2.2.5 
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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 of records may be disclosed, as a routine use, to the public after either publication of the application pursuan 
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. 

EFS Web 2.2.5 
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PTO/AIA/82A (07-12) 
Approved for use through 11130/2014. 0MB 0651-0035 

U.S. Paten! and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Underthe Papeiwork Reduction Act of 1995. no persons are required to respond to a collection of information unless it displays a valid 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/AIN82B or equivalent) to identify the 
application to which the Power of Attorney is directed, in accordance with 37 CFR 1.5. If the Power of Attorney by Applicant form 
is not accompanied by this transmittal form or an equivalent, the Power of Attorney will not be recognized in the application. 

Application Number 

Filing Date 

First Named Inventor Masaya KONISHI 
Title AUDIO INPUT APPARATUS, COMMUNICATION APPARATUS AND CONDITION NOTIFICATION METHOD 

Art Unit 

Examiner Name 

Attorney Docket Number KYO.P0221 
SIGNATURE of Applicant or Patent Practitioner 

Signature /EDWARD G. GREIVE/ Date February 19, 2013 

Name EDWARD G. GREIVE Telephone (330) 376-1242 

Registration Number 24,726 
.rl.Qis: This form m1.Jst be signed in accordance with 37 CFR 1.33_ See 37 CFR 1 A(d) for signature requirements and certifications. 

□ "Total of forms are submitted. 

This collection of information is required by 37 CFR 1.31, 1.32 and 1.33. The information is required to obtain or retain a benefit by the public which is to file (and 
by the USPTO 1o process} an applicalion. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to lake J 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 amounl 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-

/f you need assistance in completing the form, call 1-800-PTO-9199 and select option 2. 
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PTQIAIAll!:ta{OM1} 
Appiov,id rDTmo lhroul)l111130t.t01<i, OMO 08&1~ 

U.S. P1>1dhmd Tmdamlllk Offli:a; U.S. DSPARTMl!NT OF COMMERCE 

( ... .,~ ... --;;-;;;·;;;-;;;;~;;;";;';';;;:;~;--~----i 
1 hereby revoke an.1:irevipus powers of~ given .in the appllcatl!:,n identified in ~-~achec;l :transmittal fetter. 

~-1 hereby ar:ipo1ntPrac=tlti(!nt,f(&)~~ogla~ wrlh."tha f¢~!14ng CUstomer N~ber as.my/our atrotney(~} or agelit{s), apct to 
tmn$aoUdl~tness In ttie Ufllted Stams-Palent-a~oT~demark Offi9$·COnl)ije1ad thtitawith fortne eppllcaHon ·rererel\qed 

: Ute altached tn,/iooilllal lalia< ll'mn P'r0/AJAIB2A or """'""'"<Ill< l 26360 I 
D I hareby_appc,lnt P~!I~el'($) l'lamed below as my/our ~y(s) or egent(i). and to transact all.business-in ihe 

Unlled.states Patent-and !frademerk Office connected _therewith for thlfappllcadon referenced In the"attached 
transmittal letter (fQrm_:PTO[AlA18Vi or-t!lquiv4lent): • 

: Regfritmflon . 
Number 

Roi;ihtretlpn 
Number 

Please recognize or onange 1he correspatidenoe ·aCltJ~ss for the applleation Jdentffled In the attachel;i 

transmittal.~ to: 
• ·lg _me ~dd~ uiimtdalad wllb tho,¢,ovo-mentklriad Cueipn'JarNumbet, 

.. 0 ~"Qdl.tross oal!()tlatad Yiittt tluslDmer.Numbllr:l,.. ----.---------1 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In the application of ) 
) 
) 
) 
) 
) 
} 

Masaya KONISHI 
and Tatsuya ONODA 

Serial No.: 

Filed: 

For: 

} 
} 

AUDIO INPUT APPARATUS, ) 
COMMUNICATION APPARATUS) 
AND CONDITION ) 
NOTIFICATION METHOD } 

CUSTOMER NO. 26360 

ELECTRONICALLY FILED 
FEBRUARY 19, 2013 

INFORMATION DISCLOSURE STATEMENT 

37 CFR §§ 1.97. 1.98 

COMMISSIONER FOR PATENTS 

Alexandria, VA 22313-1450 

Sir: 

Pursuant to 37 CFR §1.97 encouraging the filing of an Information 

Disclosure Statement, the Applicants hereby submit the following in compliance 

with the duty of disclosure as set forth in 37 CFR §1.56. 

Information or art known to the Applicants and having an extent of 

relevance to the present application has been listed on Form PTO/SB/08a 

attached hereto. It includes four (4) foreign patent documents. The Applicants 

have employed Form PTO/SB08a for the purposes of convenience of the Office 

and the Examiner. 

No representation is made that a specific search has been made, 

that the information is pertinent to the claimed subject matter, that the information 

is non-cumulative, or that the information represents the only or the best 

information. The Applicants do not admit that any of the information they have 

provided is necessarily prior to their invention but rather that it is information of 

which they are aware and that they believe should be provided to the Office in 

fulfillment of their duty of disclosure. Any question that may arise regarding 

priority of a specific reference shall be resolved during prosecution. 

Page 1 of 2 Docket No.: KYO.P0221 
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Notwithstanding the foregoing, for any publication of an unknown 

date, Applicants acknowledge that it is prior to their invention. 

It is the position of the Applicants that none of the art provided 

herein accomplishes the objects of the present invention. The Applicants believe 

that the claims of the subject application are patentably distinct over the art of 

record. ln the event the Examiner would care to discuss any of the foregoing 

more specifically, the undersigned attorney would welcome a telephone call. 

February 19, 2013 

Respectfully submitted, 

/EDWARD G. GREIVE/ 
Edward G. Greive, Reg. No. 24,726 
Renner, Kenner, Greive, Bobak, Taylor & Weber 
First National Tower, Suite 400 
106 S. Main Street 
Akron, Ohio 44308-1412 
Telephone: (330) 376-1242 

Attorney for Applicants 

Page 2 of2 Docket No.: KYO.P0221 
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Doc code: IDS PTOISB/08a (01-10) 

Doc description: Information Disclosure Statement (IDS) Filed Approved for use through 07/31/2012. 0MB 0651-0031 
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. 

Application Number 

Filing Date 
INFORMATION DISCLOSURE First Named Inventor I Masaya KONISHI 
STATEMENT BY APPLICANT 

Art Unit 
( Not for submission under 37 CFR 1.99) 

Examiner Name I 
Attorney Docket Number KYO.P0221 

U.S.PATENTS Remove 

Examiner Cite Kind Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* No 
Patent Number Code1 Issue Date 

of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 

If you wish to add additional U.S. Patent citation information please click the Add button. Add 

U.S.PATENT APPLICATION PUBLICATIONS Remove 

Examiner Publication Kind Publication Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* 
Cite No 

Number Code1 Date of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 

If you wish to add additional U.S. Published Application citation information please click the Add button. Add 

FOREIGN PATENT DOCUMENTS Remove 

Name of Patentee or 
Pages,Columns,Lines 

Examiner Cite Foreign Document Country Kind Publication 
Applicant of cited 

where Relevant 
T5 

Initial* No Number3 Code2 i Code4 Date 
Document 

Passages or Relevant 
Figures Appear 

1 2000-106588 JP 2000-04-11 BROTHER IND LTD ~ 

2 2004-120717 JP 2004-04-15 MARANTZ JAPAN INC ~ 

3 2010-28531 JP 2010-02-04 HITACHI LTD ~ 

EFSWeb2.1.17 
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Application Number 

Filing Date 
INFORMATION DISCLOSURE First Named Inventor I Masaya KONISHI 
STATEMENT BY APPLICANT 

Art Unit 
( Not for submission under 37 CFR 1.99) 

I Examiner Name 

Attorney Docket Number KYO.P0221 

4 2010-279043 JP 2010-12-09 TOSHIBA CORP ~ 

If you wish to add additional Foreign Patent Document citation information please click the Add button Add 

NON-PATENT LITERATURE DOCUMENTS Remove 

Examiner Cite 
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item 

Initials* No 
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), T5 
publisher, city and/or country where published. 

1 □ 

If you wish to add additional non-patent literature document citation information please click the Add button Add 

EXAMINER SIGNATURE 

Examiner Signature I I Date Considered 

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a 
citation if not in conformance and not considered. Include copy of this form with next communication to applicant. 

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO 
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here i 
English language translation is attached. 

EFSWeb2.1.17 
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Application Number 

Filing Date 
INFORMATION DISCLOSURE First Named Inventor I Masaya KONISHI 
STATEMENT BY APPLICANT 

Art Unit 
( Not for submission under 37 CFR 1.99) 

I Examiner Name 

Attorney Docket Number KYO.P0221 

CERTIFICATION STATEMENT 

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s): 

That each item of information contained in the information disclosure statement was first cited in any communication 
D from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the 

information disclosure statement. See 37 CFR 1.97(e)(1 ). 

OR 

That no item of information contained in the information disclosure statement was cited in a communication from a 
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification 
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to 

D any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure 
statement. See 37 CFR 1.97(e)(2). 

D See attached certification statement. 

D The fee set forth in 37 CFR 1.17 (p) has been submitted herewith. 

D A certification statement is not submitted herewith. 
SIGNATURE 

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the 
form of the signature. 

Signature Date (YYYY-MM-DD) 

Name/Print Registration Number 

This collection of information is required by 37 CFR 1.97 and 1.98. 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 1 hour 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. 

EFSWeb2.1.17 
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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 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. 

EFSWeb2.1.17 
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Electronic Patent Application Fee Transmittal 

Application Number: 

Filing Date: 

Title of Invention: 
AUDIO INPUT APPARATUS, COMMUNICATION APPARATUS AND CONDITION 
NOTIFICATION METHOD 

First Named Inventor/Applicant Name: Masaya KONISHI 

Filer: Edward G. Greive/Patricia Oakes 

Attorney Docket Number: KYO.P0221 

Filed as Large Entity 

Utility under 35 USC 111 (a) Filing Fees 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

Utility application filing 1011 1 390 390 

Utility Search Fee 1111 1 620 620 

Utility Examination Fee 1311 1 250 250 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 
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Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Post-Allowance-and-Post-Issuance: 

Extension-of-Time: 

Miscellaneous: 

Total in USD ($) 1260 
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Electronic Acknowledgement Receipt 

EFSID: 14989243 

Application Number: 13770236 

International Application Number: 

Confirmation Number: 4369 

Title of Invention: 
AUDIO INPUT APPARATUS, COMMUNICATION APPARATUS AND CONDITION 
NOTIFICATION METHOD 

First Named Inventor/Applicant Name: Masaya KONISHI 

Customer Number: 26360 

Filer: Edward G. Greive/Patricia Oakes 

Filer Authorized By: Edward G. Greive 

Attorney Docket Number: KYO.P0221 

Receipt Date: 19-FEB-2013 

Filing Date: 

Time Stamp: 14:24:06 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type Credit Card 

Payment was successfully received in RAM $1260 

RAM confirmation Number 985 

Deposit Account 180987 

Authorized User GREIVE, EDWARD G. 

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. Section 1.16 (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.) 

96081 

1 Transmittal of New Application 
UtilityPatentApplTransmittalKY 

no 2 
Op0221.pdf 

19dae426918b293fa793f0b3e5883a 137 cf6 
d3f3 

Warnings: 

Information: 

4119946 

2 SpecificationKYOp0221.pdf yes 81 
718ce355a989fde9b42cd04446f4812a04e3 

358a 

Multipart Description/PDF files in .zip description 

Document Description Start End 

Specification 1 73 

Claims 74 80 

Abstract 81 81 

Warnings: 

Information: 

417800 

3 
Drawings-only black and white line 

DrawingsKYOp0221.pdf no 28 
drawings 

87701 fcbd 2b8bcd 7 cafee2 62d O 177 6a88d 6 
930c5 

Warnings: 

Information: 

68974 

4 Oath or Declaration filed 
DeclarationKONISHlkyop0221. 

no 1 
pdf 

5c4eb7d588208c112df08faf5f896c455a07 
216 

Warnings: 

Information: 

69258 

5 Oath or Declaration filed 
DeclarationONODAkyop0221. 

no 1 
pdf 

3 2dfebb95 c40e 1 c7 ab5606bab0c4c4df870 
6f0b 

Warnings: 

Information: 

1437086 

6 Application Data Sheet 
ApplicationDataSheetKYOp022 

no 6 
1.pdf 

5579a50d8de2d4febd 12305652bc0c00877 
3ba05 

Warnings: 

Information: 
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86527 

7 Power of Attorney POAkyop0221.pdf no 2 
3d 8a0a08b59fd b0d c9f3 5 681 f82aa4b9bcf4 

4369 

Warnings: 

Information: 

44067 

8 Transmittal Letter IDSkyop0221.pdf no 2 
665f1 0cae02212b576623c00076f74a6c892 

3dd1 

Warnings: 

Information: 

9 
Information Disclosure Statement (IDS) 

SB08alDScitationKYOp0221.pdl 
Form (SB08) 

611928 

no 4 
0fefbf35e5192544e03b27740c1 09a28e796 

1e3d 

Warnings: 

Information: 

A U.S. Patent Number Citation or a U.S. Publication Number Citation is required in the Information Disclosure Statement (IDS) form for 
autoloading of data into USPTO systems. You may remove the form to add the required data in order to correct the Informational Message if 
you are citing U.S. References. If you chose not to include U.S. References, the image of the form will be processed and be made available 
within the Image File Wrapper (IFW) system. However, no data will be extracted from this form. Any additional data such as Foreign Patent 
Documents or Non Patent Literature will be manually reviewed and keyed into USPTO systems. 

582704 

10 Foreign Reference JP2000106588.pdf no 9 
723 d094e0b3 9d940 725 e681 83df0bf9ae9 7 

290a6 

Warnings: 

Information: 

877322 

11 Foreign Reference JP2004120717.pdf no 15 
ed9b029ff78e 78721 e25297 ee698955ba9e 

b488a 

Warnings: 

Information: 

1648003 

12 Foreign Reference JP201028531.pdf no 35 
54d76c03cf58fd4815486cd03fcfef667d8dc 

lea 

Warnings: 

Information: 

1086987 

13 Foreign Reference JP2010279043.pdf no 18 
096d d94 ff4 7 d 9b2e80be0ef603 SaS 513 deb 

e055c 

Warnings: 

Information: 

33153 

14 Fee Worksheet (SB06) fee-info.pdf no 2 
fcfbcbc4ed676f1bab117e02bfe0da74962f5 

67c 

Warnings: 

Information: 

Total Files Size (in bytes) 11179836 
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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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PTO!AJA/01 (06-12) 
Approved for use through0i/31/2014. 0MB D651-0032 U.S. Pa\ent and Trademark Office; U.S. DEPARTMENT OF COMMERCE Under !he Paperwork Reducllon Act of 1995, no parsons are required to respond lo a collection of information unless it displays a valid 0MB oontrol number 

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION OSING AN APPLICATION DATA SHEET (37 CFR 1.76) 

Title of 
Invention 

AUDIO INPUT APPARATUS, COJvIMUNICATION APPARATUS AND 
CONDITION NOTIFICATION METHOD 

As the below named inventor, I hereby declare that: 

Tnis declaration ~ The attached application, or Is directed to: ~ 
0 United States application or PCT international application number _________ _ 

filed on ______________ _ 

The above-identified application was made or authorized to be mads by me. 

I believe that I am the original inventor or an original joint inventor of a claimed invention in the application. 

I hereby acknowledge that any willful false statement made In this dedaration is punishable under 18 U.S.C. 1001 by fine or imprisonment of not more 1han five {5) years, or both. 

WARNING: 
Petitioner/applicant Is cautioned to avoid submitting personal information in documents filed in a patent application that may contribute to Identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers (other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO to support a petition or an application. If this type of persona! information is included in documents submitted to the USPTO, petitioners/applicants should consider redacting such personal information from the documents before submitting them to the USPTO. Petitioner/applicant is advised tha1'the record of a patent application is available to the public after publication of the application (unless a non-publication request in compliance with 37 CFR 1.213(a} Is made in the application) or issuance of a patent. Furthermore, the record from an abandoned application tnay also be available to the public if the application is referenced in a pubrished application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms PT0-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available. 

LEGAL NAME OF INVENTOR 

oJ/ztJ/2013 Inventor. -----=M=a=s""a:.,.y---=ac..K=O=-NI=-c-=:.c:S:..;.H=I..,.-__________ Date (Optional):. __________ _ 
Signature: ------'./1~~=--=---~~....£.){~~~'~..w.::.f ____________________ _ 

Note: An application data sheet (PTO/S8/14 or .equivalent), including naming the entire inventive entity, musl accompany this form. Use an additional PTO/AIN01 form for each addltlonaJ Inventor. 

This coneclton of mrormallon Is reqwrad by 35 U.S.C. 115 and 37 CFR 1.G3. The Information 1e required to obtain or retain a benefit by the public wh,ch ,s lo file (and by the USPTO to process) an appllcatlon. Con!ldenllality Is governed by 35 u.s.c. 122 and 37 CFR 1.11 and 1.14, This collection Is estimated to take 1 minute 1o complete, including gathering, preµaring, and submitting th8 completed application rorm lo the USPTO. Time wfll vary depending upon the individual_ case. Any comm,mts on the amount cf lime you require to compfeta this form and/or suggestions for reducing this burtlen, should be sent to the Chief lnfOrmation 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 JIOl1 naed assistance in completing the kNm. call 1-800-Pr0-9199 sncl select option 2. 
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