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

Application Number 16990215
Filing Date P020-08-11

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.9%)

First Named Inventor |Koen Simon Herman BEEL

Art Unit TBD

Examiner Name TBD

Aftorney Docket Number BEEL3001CA/TJM

U.S.PATENTS Remove
. . . . Pages,Columns,Lines where
E).(allm*lner Cite Patent Number Kind Issue Date Nar.ne of Patentee or Applicant Relevant Passages or Relevant
Initial No Code! of cited Document )
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
e Cite No . Relevant Passages or Relevant
Initial Number Code’| Date of cited Document

Figures Appear

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 where Relevant

: i i 5
Initial* No | Number3 Code?| Code#| Date Applicant of cited Passages or Relevant T

Document Figures Appear

If you wish to add additional Foreign Patent Document citation information please click the Add button | Add

NON-PATENT LITERATURE DOCUMENTS Remove
. .. | Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
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Application Number 16990215

Filing Date 2020-08-11

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.9%)

First Named Inventor | Koen Simon Herman BEEL
Art Unit TBD

Examiner Name TBD

Aftorney Docket Number BEEL3001C4/TJM

1 SBummons To Attend Oral Proceedings in cormresponding European Application No. 12762258.7, dated May 20, 2021.

If you wish to add additional non-patent literature document citation information please click the Add button| Add
EXAMINER SIGNATURE

Examiner Signature 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). 2 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 WIPQ Standard ST.16 if possible.  Applicant is to place a check mark here if
English language translation is attached.
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Application Number 16990215

Filing Date 2020-08-11

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

First Named Inventor | Koen Simon Herman BEEL

.. Art Unit TBD
( Not for submission under 37 CFR 1.9%)

Examiner Name TBD

Aftorney Docket Number BEEL3001C4/TJM

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
X 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

[ ] 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).

See attached certification statement.
The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

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 [Thomas J. Moore/ Date (YYYY-MM-DD) 2021-05-28
Name/Print THOMAS J. MOORE Registration Number 28974

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.5.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.

EFS Web 2.1.18 Page 840 of 1164




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.5.C. 552) and the Privacy Act (5 U.5.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 record s.

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.

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.

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 1874, as amended, pursuant to 5 U.S.C. 552a(m).

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.

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.5.C. 181) and for review pursuant to the Atomic Energy Act (42 U.5.C. 218(c)).

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.

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.5.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.

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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Thomas J. Moore/Shelly Darrenkamp
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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.
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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 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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Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.9%)

Application Number 16990215

Filing Date P020-08-11

First Named Inventor |Koen Simon Herman BEEL
Art Unit TBD

Examiner Name TBD

Aftorney Docket Number BEEL3001C4/TL

U.S.PATENTS Remove
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Application Number 16990215

Filing Date 2020-08-11

INFORMATION DISCLOSURE

First Named Inventor | Koen Simon Herman BEEL

STATEMENT BY APPLICANT - —

( Not for submission under 37 CFR 1.9%)

Examiner Name TBD

Aftorney Docket Number BEEL3001C4/TL

2 |hiss5107 CN A |2004-12-15 E;f’}zs'l‘e” Postgraduate | »pcfract
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7 | poo7148904 P A |2007-06-14 |[Toshiba Com Abstract.
8 01012222 w A 2010-03-16 Primax Electronics Ltd Abstract.

If you wish to add additional Foreign Patent Document citation information please click the Add button | Add

NON-PATENT LITERATURE DOCUMENTS Remove

Include name of the author {in CAPITAL LETTERS), title of the article (when appropriate), title of the item
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s),
publisher, city and/or country where published.

Examiner| Cite
Initials* | No

1 Chinese Office Action in corresponding Chinese Application No. 201810229467 .1, dated April 7, 2020.

2 Chinese Office Action in corresponding Chinese Application No. 201811092577 4, dated April 7, 2020.

If you wish to add additional non-patent literature document citation information please click the Add button| Add
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Application Number 16990215

Filing Date 2020-08-11

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.9%)

First Named Inventor | Koen Simon Herman BEEL

Art Unit TBD

Examiner Name TBD

Aftorney Docket Number BEEL3001C4/TL

EXAMINER SIGNATURE

Examiner Signature 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). 2 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 WIPQ Standard ST.16 if possible.  Applicant is to place a check mark here if
English language translation is attached.
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Application Number 16990215

Filing Date 2020-08-11

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

First Named Inventor | Koen Simon Herman BEEL

.. Art Unit TBD
( Not for submission under 37 CFR 1.9%)

Examiner Name TBD

Aftorney Docket Number BEEL3001C4/TL

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
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

[ ] 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).

See attached certification statement.
The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

X 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 [Thomas Lee/ Date (YYYY-MM-DD) 2021-05-21
Name/Print THOMAS LEE Registration Number 66396

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.5.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.
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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.5.C. 552) and the Privacy Act (5 U.5.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 record s.

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.

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.

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 1874, as amended, pursuant to 5 U.S.C. 552a(m).

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.

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.5.C. 181) and for review pursuant to the Atomic Energy Act (42 U.5.C. 218(c)).

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
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from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
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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
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public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.5.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.
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The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.5.C. 552) and the Privacy Act (5 U.5.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 record s.

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.

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.

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 1874, as amended, pursuant to 5 U.S.C. 552a(m).

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.

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.5.C. 181) and for review pursuant to the Atomic Energy Act (42 U.5.C. 218(c)).

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.

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.5.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.

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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(57) Abstract: A method and device for transmitting universal serial bus (USB) audio data through a wireless data terminal are
provided. The method enumerates an USB audio data transmission channel between a wireless data terminal and a terminal equip-
ment into an USB sound card that adopts the USB AUDIO CLASS standard as dcfined by the USB spccifications, so as to trans-
mit audio data; the device includes a wireless data terminal, an USB sound card, and a terminal equipment. The USB sound card
only transmits audio data, and does not process audio data; the USB audio equipment driver of the terminal equipment accesses
the USB endpoint of the terminal equipment in the same manner of accessing a sound card interface. The present method and de-
vice specifically optimize USB audio data transmission channels, and fully utilize the powerful capability of terminal equipments,
thereby enhancing the effectiveness of voice over USB (VOUSB) in practical application.
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REBRLRBR PATERTARELRG T EERE

35 AR AT IR
RE N R G IREIEIE R, BAR A —Af 52 PR R E R 455 18 A
BATER R TINEIE 0 T R AR R,

HRHEA

BAy, 0roRFegahs-% ak (TD-SCDMA, Time Division-Synchronous
Code Division Multiple Access ) 3 ARAE A F BR By = KRB B HF AL
2 B A3, £ TD-SCDMA # AR LFTF, MR T HIIEFw Mg EAE5L
&G AT T AR KRGS, ™k E A4 3 X R AR P 2t & ik
G- AALI Ak - T R 6438 I,

B AT, FARIIBELHAEL L FIMEAENT, MINE 2 AP 64L& R
155, HPEXP AL, % BRI RGHATRA. B, &G
W7 B GG M ESURENE B REMETIE S, A48 %R A
. A F ARG HAT RS, BFE LA B E . XAV F L 5 X
B AGETGAET: & T F BT F B IE I AT A Ao iR AL, TR ALIB A3
56 I B AR BL 4G SRR AL 25, 3 T BRLAF AR AR,

S FO R i F SRR AL B XA 68 s, B AT LA AAT 69 KB A &
B A FATELKTIEH (VOUSB, Voice Over USB), T & vA s 3% 5 A 64
PC 1k 4 43518 & H B %12 7 ik 69 E IAE 8 235000 . R ARSIBL R
09 ZIR4k IR @ L8 ) $ 4T 4L (USB, Universal Serial BUS) 4% 7 /% #r 3|
PC #ATAE 4L 28, Kk, K& PC F ARG F 2L 2269 F 448 8 d
USB 3 Ay B L2k 3038 0. AR, RARLEELG AN PR AR EE
P fBAL S, FERT AR, M E, ARA T RASIE LS, PC g £5%4y
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HHRAFELLZHAETR, Bt FHAEEAR LR RGLEES,
BHAT R F e, defegitfr k. A, REF 4.

B 1 AIAHFEAF VOUSB 89 £ Iy = FH, wh 1 T, R&RKIE
S5 69 2 F 3 O BT 35 IR G B R KRBT ML R GBLRF I 5, JHiE
W RS EATRR, X5, oA AL B AR RO S 04 F SRR AT ALK
Fodi F IR KA, FFB kA %A% (PCM, Pulse Code Modulation) #4
A, B PCM B A E sy B Lk 238 455 ) USB 3RX3h, 9% L KRB 435
] USB X354 PCM Ehyiuts #r 3] R k3B 45549 USB 8.8, &5, #E
USB ArE e E4E# 77 X, PCM AR LR R ELIE 5% 69 USB 3% 54% 47 3
A% KA USB 3% &8, X B, T&KEIE 45 M USB BX3) 69 1F B R A A 4k
PR A B S F ISR 5 B L R BIE 4555 49 USB 35,8, AT LKREIFL
6 USB 3% &1 i F W40 S35 4 2 I A /L 38485 | Prid USB 47 69 33
A&y 7 K69 4F S8 IR 2 Al 2 o it 18) N 3R 4T K o9 5035 4, feIRE
B AE— T T VAR A Sy, AR RARAEAS Sy 49 o SO AR BT, IR S IEAE S e 52
B REF, AN, AT A USB AR/ e 3 E 847 XA M6y F 3438, 435
BB ARG IR 3T AT, R BT RAIE AT,
hE 2L T A RAEF A A4 (UL, User Interface ) SR 5E 3L, H L oLidse
SR

MF T RS AE S 38 K A B #4357 E-49 USB 35,569 PCM 2407, #3578 &
) USB R 3h4% Hifk b, JF it —F oy 4359% &0 Ul A Lsg i &M USB 3R 3)
IR, &, ¥ PCM AR ME|HEE-F. 925 TR
PCM AL RBEAT AL, B2 A/D #3533 RTINS, RE AR
FTMAE T HEEGF BN, PTEAYIE B T LA 4NE e 2% (PCI,
Peripheral Component Interconnect ) 412 4§ & = USB & % . X ¥, 434
R4 USB 3K 3 694F F) 253518 & USB 35 &4k ik F 438154 B) UL,
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SAN UL 3RIRF IS5 4% 4y 2 455 1K %09 USB 3% %,

Tl LR T IL, VOUSB 69 EIH £, BB IFEHLmLL5RE
Z 5] 49 USB & SRALIEAL 40028 8 A RAE 2 SR 6 A dmidi 38, SXARA R 49 )
R AT B IR i 69 45 B AE 1Tk, EENMEF S B T
VOUSB #% 2= R 5L ) O

KA B

AT, AR EZZEGETRE AT IR KBIELRET &
AITRARFT BT E ) H R B E, T4 A 4&m & 4L 2 & SR 338 69 5%
K467, 3E5% VOUSB #9 5 IR o2 JA 20K .

Ak EAR R PIAL, AR AR T R A XA LI

—At RO R B IR $ATE R FRBIF Lo 7 %, FRAEREK
P 4o Fo tsn iR & ) 498 A BATE & (USB) FIMEE @ A8 A
USB % Tk &, Z 7 ik eLiE:

TR S AE 3% 8 L PTIR USB B TR &G40k & K 5 F I35, 4%
R A&EIT A & 69 F IR A IXF) 35 19 P ik USB & ik & R IR & 3 4498 ;

sk 418t G F 69 F IR & IR )@ ATk USB & -Fi% & & 3% &9k
I, R RIIESAHBITPTE USB & R &I 80Z F M43 .

PIT 3 ¢ T 4R B A 44 3k An 43818 &2 18] 6 USB F IR E B A5 i@ AR 4
USB % Fité&, &Li&:

T LR BB 3% KM% iy S IR A0 I 09 R FRIB 453% USB 3% 5 2 L & F,
F % Kk B AR 4 5% USB 3% 538 i USB #1048 4R 35 453 485518 & USB 35 %

LSt G R AR B30 KRR PT 4 T oy X &8 4. BL B4
R, WAEFELS, RALIELHILBFERE, QE&HIEERFRERA
. BLERGES . BT ES

Y 5m IR A ARAE IR IR G- L. B B4, R EE T 9
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AL USB #9383 /5 , An 8 A8 B 4T & USB ALIE 69 F IR &I 3, W FMik%
IRhxt Bt AThE, 153 USB & FiX&.

Frid 455518 & Qi F IR G IR F) . A F4Ev (Ul) fedh32 5,

PP i #5518 &30 13 ) & 09 F B & IR 3045 15) USB & i & 3R BF 4L
¥, iE FIREIEHAF ] USB F-Fik&4E 267 X5 P Ak USB
# i, sHEHE) USB & Fik & a9 bk ahiA 4 (PCM ) A st 473K
FoEAi; Ul 83 F IR E&H 235 5 F 3R &S, ¥ PCM AR EHr2| 4
EEF.

FIT ik #5518 & LA IR &35 2h . Ul fedfp 32 5+,

PTid #5558 &8 f) H 69 F IR &L 2hé) USB 7 FiR& K% &Ik
%, iE: W B HEMEINIE T HE] PCM 2iR; Ul A3 5 3R
% PCM Ay, FFdsd 339K &8 3 49 & i &35 0 % PCM A 7uts #r 2 &
IR ARy, FIR GBI E USB # FiR &L i% PCM AhiA.

PITid T 4R 3548 #5418 38 USB B iR & @1 46351 & & % F W43, BLd&:
T 88 B 5% 04 R AL B AR B AL B 13 B 09 PCM. AL A% #y B ik USB &
Foik &69 T kBB ¢35 M USB 3K 3,

PP ik B R AR 445418 33 USB F TR &40l IndkdE, 48 R LKRHIE
sy o For AL AR 8 1L P i USB 7 -F ik &0 LR L3 4554 0 USB 2R 3 3K
BUAE 5y B T 2R 038 #43% USB 34,849 PCM A7,

— At EIRAREIEL R B BATE R T IABBE MR E, i

RRLAEYS%, A Tiid USB # TR & ) 4058 & & 1% F 3498, &
A Fid it USB & ik &40k B 4035 3% 409 TR

o T 4k B 5 58 A 4555 1R -2 18] 6 USB 34K F84% Hirad s A~ 24 USB
PR, A TR R AR R e R I & A A M F RS E

Yshik -, ATl & 695 MRS F) USB & FiR&HRIRk A
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FoRFARLSH 0 F ISR, £ Tl f & 69 TINREIEFH %) USB & Fik
i

5

T

~

§

Frid USB & Fi5 & 3% R LIIRL55M USB 3R3). T &I844
%

158
E
10 B REREKIBLL5 09

P ik o, 45 4 3 455 ) USB 3R 2 55 Jo 25 4038 445 04 2 AL 32 e A i
P ik #4

TR ELFE445% USB 3% 5,18 37 USB 438 4K 5 445515 % USB 35,548

4% USB 3% %,

% USB & .8 5 #5814 & 04 T 95 & IR Fh A%
ik 458 AR TRt ) & 69 S IMIE &I Fh35 15 USB & Fi% &3 Bk
Z PR %

AL BT, PR sniR & 0L4E:

FIR SRS, A T iy E USB & iR &3 1 44 7 Xip 9] ik 2850 9%
K )‘:ﬂ P ~

HE

15

AP A% iy B ¢4 5% 1% % USB 3,85 69 PCM ALt AT i B e 4K

I E -, AT d PCM AL 7435 42 50l & 54
BB, PR RiR & 3%

P 455184 ) Tl 3L ) & 69 F & IX3h &)

=4

Ul, A -Fi#id FIk &4 235 9 F IS IK ), 3§ PCM AL 7% #r 3| 4

'%,—o

I FE -, A-TaENEIIE T
Ul, AT FEFKIZ PCM A4,
20

SB & X & & % FM
/fﬂ"élj PCM ;EJV/ﬁA,
=
&350 45 PCM A 7 4 B) 5 3% 438 30
s

It 18 1 F R & IR B 69 F IR
25

& 69 5% K4

= I
FIRE LIRS, T Pk g8k & USB 5% 5.4 1% PCM AL A
Wb L, AARRIVE R AR M S, ALK PR —Fr LI A KL IE L

S8 ) BATE R FIBABAE M6 7 R A E, AT F MBI 69 4% 5,
3t USB & 33545 Hr il 8 AT S R ARG, Fo0-H) R 4k 3 &40 38 3 330

, 5% T VOUSB 64 55 R RLF) 30K
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F o, ARE AT EE A AT 4 AR A

B, R RIS AR G 69 USB &4 dpEHridiE, R
J] USB #L3& & X 447449 USB AUDIO CLASS # % m—A USB # £k &
RAE BT INEIE, T ) IR G R SR IR S LA A AR BOARR I T
4~ USB #3864 F IR &0Xsh 69 52 3L, Bk, F3R&IK3h A5 15 USB &
KA1 69 7 XiF 91485518449 USB 34 8. F 9K & IE3h &F A USB 3% &%
BG4 IR IE AT i B A,

HoR, R USB #7469 ) 4% #r 7 A% #r & 4038 BLA ARAT 69 2 0 i,
B 358 & B AT ATE Bl AR o e An 3R 3, BP F IR &R 5h, *fek
33X & USB 3% 8.9 F SR 9 A B2 AT R F PR &R S F Tk, 4
S BBR BT T AL AAZF Ul P42, Hk, ALHEEWHBRIFAZ AR
ARFRT, F ISR 69 AL AR R ELA dEw AT e £ a0,

w5, Ul i#id FHMX &0 k7 B F R &R, K2 mBEe)F M
BAFEEmB| I E . i T Ul 28T F IR EGHE0 R5 19 F IR G E),
FART UL AT FH0R SR Sh 694R M, P& 0 240430, LE XERK
B F UG IRF) SELag T, BARAE R BT, 12 Ul S23L4e R E o
M. TE.

M B 3B

A1 ALK EKF VOUSB ¥ I FE+~FH;

B 2 AHARLIAT BRI LRI LH AT BATE R T IRIB RO R E
M TEE;

B 3 24 AR B F 4% USB & SAL 1% Hr i 8 3 s USB & -F ik &89+ &

A
B 4 A KL B R &R IIE LB A S AR T b9 1B A4 B
B 5 A ARE AT R REIE L SHANE A B IR RS 7 0 E#H AR R .
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T D £5 AW B B ELAR 525645 A AR I B Bt — i fm 0 LA

AR T FAE AT T ILT R AR 410 AT R IR A ey
E, wB 2T, ZKEIZHAKBIFELSE. USB B Fik&. MARLR
AR, HF,

RRE A%, B Tiid USB F ik &6 &anik &4 % 3 04E, &
JA FiB il USB # TR &3k | #biX & 09535038,

N T R ELIE S A 381X B8] 64 USB & SR 4035 1% #irill i A5 25 USB
P FiR%, AT ERRUIFELRFoLsni R & 1% #3438

kit G, A TEid g F IR E IR E USB & Fii &Rk kR
B R REIE Lm0 S, LA FEL A F 9T IR E& K36 USB #F
R K E - IREIE .

FARML, KSR S0 F IR A3 B vAis B USB # Fik &4 v 895 iz
] £ 3% 18 & USB 3% %, 3745 8 2] iz #4358 & USB 3%, 69 3 A S HLAT 1L B
FelfEi%, X &, t—Fd UL J-F IR & LT, D/IA 3
¥, mREwIpE B SEFRE, Ft—F hdpE B BT A/D 542,
AL e T INAAE, & Ul 2] S SRSt AT RS, X5, a5 R4
IR vAi5 ¥ USB & -Fik &40 64 75 X E 1% 5 485415 & USB 5% 5.

B 3 A ALY A USB & 340514 4B i 4d X USB # &&= &
B, 4=l 3T, Al 1, ALAT, BRI USB ML+ USB & 5 A &
R TR AR e b YRR A ) 09 USB & I 4K 48 1% 41l 18 dd R — >
USB # Fi&&. Frid USB Fiud B timdiads: R ARMIFEL5 M USB 3K
. FREIEL GGG USB 3% .5 w469 USB .5 . WA/~ USB 3%
BZE) 69 USB 4848 £ AR 9 09 S IR il 1 . £ 301 USB & SR 4045 1% 4y
@B R AR —A USB # iR &9 X428 T % USB F A imidd, R
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JA USB #L3% % L9474 65 USB AUDIO CLASS #5 &R—A~ USB 7 Fi%%-.

PP AR BT TR LI Hh, TRIIELBENEE 4T 448 69

TR ELFE ¥5% USB 35 8 7 LA —A 5, FHF i R &R IIEL % USB 54 538

it USB #4348 2% 1535 3| 43545 % USB 38 5., 2 )5, K35iX &% LRI IFE L%
BiRIFER, EHERFKIRPFEEPE TR &9 E 4. RRBEMAEL. BAEASFES

FIE 8 REABIBLE EMBFRE, G186 RELFEPITE R RE&RE
. RRERMEN. BEFESFFEL; RE, LBREERRIEZ LI
ARIE X B AT O T AL A5 3 AL USB 49 3R 300 5 , Au iR A8 5L 4454 USB 25T 49 &
PR GIRE); B, SRS AR SMMEFE, KA &y B F
13 LB Fa, Md FIIRGWHA 5 -FiTHE, BoE R EPT LI
TR FLAE 3k 5 458X &) 09 F IR Ay, Bk, MORdRELZ R, B
T H USB & B 404B 1% #irid s AR i, USB & Fil&-. RSB 435 5 USB
B TR & 0y R R B AELS5% M USB B shAnE 3% #6528 & 5 USB & Fik &9
£ 3% 1% & USB 3%, &40 %3,

TR w69 USB & KM % AT B 69 FMBIR AL AL ), WA A
HE05 1 AL T 69 F AR B ARA B4 B R 4E G Ee /), % USB 7~ Fik
H o ERBA 5 B AR 6935 MR AetE B 5 X, AP @ T A
% USB & Fi&EMNE— AN LRG3 5 £, (25 E, XA USB 7 &
GREH FRLBEIEE e, MR A EGFTRRFELER S, WwRTF
LM B 6 FIRH IR UEATAL L, SF BAG B T H4om G LAy B F R 5%
. XTTHRIRE L LB RAREAE L% 0 T IMEIE, RABIELndd
TR B R &AL Hr B iR 5518 &, PR IR 381K & 7T VA h 0 R BB 4438 R A5
KRG . 2 RAL %R G BB 09 T IR AR AT AL T, Af T i8R & 2 4%
IR IE DL, HBAEBIE SRR LB AL 38 AR S 5K
b Tk sk ik & R R BIFLSH W E DL, BB 6 F MBI H R 5iE A
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KRAAE w81 USB # FiR §ARE 6 40m 184, B T a4 m & Laddh
39 B 4 1 E IR AR S 5K

W T R AL IR LR A 58I S 9] 69 USB S 3RddEE#ridE, RA
USB #LIE 2 X 49 4749 USB AUDIO CLASS # %% —4- USB & Fi% %, &
F I FIMEAEAE B, T ) ZAL) 6945818 & e RAE R AR T
54 USB #it. 69 F iR &I 2h 69 52 3L, Bk, T o A KR IR 435 L % F)
USB /& Fi& &9 #3558 & USB 3% %69 3 3848, 23R & 3K 3) L35 15 USB
B &E v ey Xig Pl i 4585 & USB 38,5, I & IR ) 15 9] 445%
R4 USB 3% % BT, 5F & 1% 3137 43518 & USB 3%, & 69 & 3 4048 ot AT BUfe Af
A, AT IA 6 s A AR A Ul 3 BRAB S 438, i3 R &-IKsh it
ATRB AR AR LD, B, BPEAELRREGNRIFAR R RRERN,
F IR IR 6 AL AR AR LA ARAT 6 SR a ;. RGBSR T & F 35 E Adn
K4 USB 4.5, & B TRAAFTMREGIED, Z5HNREHR 0 L4048,
Ul 3% B3k &3E 0 nt, E X2 EREN T RGN mY, A
B AT A AT, Ul 833 F 3k &8 2 15 9] IR &3 5 % & IR
FABAE B E A, YT UL X F 3 &R sh a4 i, 1% Ul LA R
FhmE . T,

FAR M, #%5niR &8 USB & iR &R IF MALIE T, IR EIES)
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Description

Background of the Invention

[0001] The presentinventionis related to a video con-
ferencing system and method and, more particularly, to
a teleconferencing system which is capable of produc-
ing a "video mirror" at a station such that any participants
at one or more remote stations may be imaged and dis-
played in the video mirror at the station so that they ap-
pear to be present or face-to-face with any participants
at the station.

[0002] Visual telephone systems presently provide
communication between at least two locations for allow-
ing a video conference among participants situated at
each station. An objective in some video conferencing
arrangements is to provide a plurality of television cam-
eras at one location. The outputs of those cameras are
transmitted along with audio signals to a correspending
plurality of television monitors at a second location such
that the participants at the first location are perceived to
be present or face-to-face with participants at the sec-
ond location. In achieving good face-lo-face presence,
the number of conferees included in the video picture
from each camera is normally limited to a few people,
typically one to four. There are usually a like number of
monitors at the receiving station, each strategically fo-
cused, aligned and positioned so that their displays ap-
pear contiguous, seamless and properly aligned. The
apparatuses and methods employed heretofore to
achieve proper positioning, focus and alignment have
been complex and costly.

[0003] Further, the images captured by the plurality of
cameras must be arranged and displayed so that they
generate a non-overlapping and/or contiguous field of
view, for example, as described in U. S. Patent No.
4,890,314 which issued to Judd et al. on December 26,
1989 and which is hereby incorporated by reference and
made a part hereof.

[0004] The prior art systems have also been deficient
because they have failed to provide means for generat-
ing an image, such as an image of a plurality of partici-
pants, at one station, differentiating the image to provide
a differentiated image and subsequently compositing
the differentiated image with a predetermined compos-
ite image to provide a composited image which comple-
ments or becomes visually complementary, contiguous
or integrated with the remote station when the image is
displayed at the remote station.

[0005] Another problem with prior art video confer-
encing systems is eye contact among participants at the
stations. Typically, a camera is placed somewhere
above the display manitor at which a participant is ob-
serving a display of the participant from the remote sta-
tion. Consequently, the camera captures the patrticipant
atan angle above the participants viewing level or head.
Thus, when an image of that participant is displayed at
the remote station, itappears as if the participantis look-
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ing down (e.g., towards the ground). Previous solutions
to this problem have required complex optical systems
and methods using, for example, a plurality of lenses
and mirrors. The solutions have usually been designed
for use when the camera is capturing an image of a sin-
gle participant, and they fall short when simultaneously
capturing images of multiple participants.

[0006] The prior art stations themselves were not ar-
chitecturally designed in a modular form so that they
could be easily assembled, decorated and combined
with a video image or sub-image fromthe remote station
in a manner which would enhance the virtual presence
environment.

Summary of the Invention

[0007] It is, therefore, a primary cbject of the present
invention to provide aface-to-face teleconferencing sys-
tem which enables a plurality of participants at a plurality
of stations to teleconference such that the participants
generally appear face-to-face with one or more partici-
pants at remote stations in the teleconferencing system.
[0008] Another object of this invention is to provide a
differentiator or differentiating means which facilitates
differentiating at least one image captured at a station
into a differentiated image which will ultimately be trans-
mitted to at least one remote station.

[0009] Another object of this invention is to provide a
method and system for compositing an image or sub-
image received from a remote station with a predeter-
mined compaosite image te provide a composited image,
at least a portion of which is displayed at the station.
[0010] Stillanother object of the invention is to provide
a system or method which provides a display having
wide aspect ratio while utilizing cameras which generate
images having smaller aspect ratios.

[0011] Stillanother object of the invention is to provide
a method and system for defining a predetermined sen-
sory setting at one or more stations in order to enhance
the virtual presence environment at that station.
[0012] Still another object of the present invention is
to provide a method and apparatus forimaging subjects
at one station, processing such images, and displaying
such images at a remote station such that such images
complement and become and/or become visually inte-
grated with the remote station.

[0013] Another object of this invention is to provide a
method and apparatus which is capable of generating
a composite image having a plurality of different resolu-
tions.

[0014] Still another object of the present invention is
to provide a "video mirrer" at a station.

[0015] Yetanotherobject of the invention is to provide
an imaging system which provides a simplified means
capturing substantially eye level images of participants
at stations while also providing means for simultaneous-
ly displaying images at such stations.

[0016] Still another object of this invention is to pro-
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vide a system and method for compaositing a plurality of
signals corresponding to a plurality of images from at
least one station to provide a contiguous or seamless
composite image.

[0017] Still another object is to provide a method and
system for providing a plurality of teleconferencing sta-
tions that have complementary predetermined sensory
settings which facilitate creating a face-to-face environ-
ment when images of such settings and participants are
displayed at remote stations.

[0018] Another object of the invention is to provide a
method and apparatus for generating a video mirror
such that an image having a predetermined sensory set-
ting of participants or subjects captured at one station
may be displayed at a remote station having a different
predetermined sensory setting, yet the remote partici-
pants will appear face-to-face in the same predeter-
mined setting as the participants or subjects at the one
station.

[0019] In one aspect, this invention comprises an im-
age generator foruse in a teleconferencing system com-
prising a differentiator for comparing a differential refer-
ence image to an input video image from a station and
for generating a differential image in response thereto,
and a compositor associated with a remote station for
receiving the differential image and for combining that
differential image with a predetermined composite im-
age to provide a composite image.

[0020] In another aspect, this invention comprises a
conferencing system comprising a first station compris-
ing a first sensory area defining a first aura, a second
station comprising a second sensory area defining a
second aura, and an image system for generating a first
station image of at least a portion of the first sensory
area and also for displaying a composite image corre-
sponding to the first station image at the second station
such that the first and second auras become visually
combined to provide an integrated face-to-face environ-
ment at the second station.

[0021] In another aspect, this invention comprises an
image system for use in a conference environment com-
prising a station having a first conference area and a
remote station having a remote video area, the image
system comprising a compositor for compositing a first
signal which generally corresponds 1o a video image of
a portion of the first conference area with a composite
reference signal to provide a composite image signal;
and a displayfor displaying the composited image signal
at the remote video area such that the first and second
stations appear complementarily integrated.

[0022] In still another aspect of the invention, this in-
vention comprises a teleconferencing system compris-
ing a sensoty setting, a second station having a second
predetermined sensory setting; and an imaging system
for capturing an image at the first station and displaying
at least a portion of the image at the second station such
that it becomes generally visually integrated with the
second predetermined sensory setting.
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[0023] In another aspect of this invention, this inven-
tion comprises a station for use in a teleconferencing
environment comprising a first station predetermined
setting, first image sensing means associated with the
first station predetermined setting for capturing images
at the station for transmission to a remote station, audio
means for transmitting and/or receiving audio signals
from at least one remole station, and display means for
displaying an image including at least one sub-image
transmitted to the station from the remote station so that
the image becomes integrated with the first station pre-
determined setting to facilitate providing a face-to-face
presence teleconference.

[0024] |In still another aspect of the invention, this in-
vention comprises a method for providing a virtual pres-
ence conference in a teleconferencing system having a
first station and a second station comprising the step of
displaying an image formed from at least one sub-image
from the first station at a predetermined location in the
second station such that the image becomes visually in-
tegrated with the second station to define a single pre-
determined aura at the second station.

[0025] In yet another aspect of the invention, this in-
vention comprises a method for teleconferencing com-
prising the steps of teleconnecting a first station having
a first setting to a second station having a second set-
ting; and displaying a composite image including an im-
age of at least a portion of the first station at the second
station such that when the composite image is displayed
at the second station it cooperates with the second set-
ting to facilitate providing a face-to-face environment at
the second station.

[0026] In stillanotheraspect, this invention comprises
a method for teleconferencing comprising generating at
least one first station signal generally corresponding to
a first station image of the first station, comparing the at
least one first station signal to a differential reference
signal corresponding to a first reference image and gen-
erating at least one differential signal comprising a por-
tion of the first station image in response thereto, com-
positing the at least one differential signal with a prede-
termined composite signal corresponding to a predeter-
mined image to provide at least one composite image,
and displaying the at least one composite image corre-
sponding to the composite signal at a second station.
[0027] Inyet anotheraspect, this invention comprises
a method for generating a seamless image at a station
from a plurality of sub-images at least one of which is
received from a remote station comprising the steps of
generating the plurality of sub-images, and combining
the plurality of sub-images with a predetermined com-
posite image to provide the seamless image.

[0028] These advantages and objects, and others,
may be more readily understood in connection with the
following specification, claims and drawings.
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Brief Description of the Accompanying Drawings

[0029] Figs. 1A and 1B, taken together, show a tel-
econferencing system according to one embodiment of
this invention;

[0030] Fig.2is apartly broken away top view of a first
station of the teleconferencing system shown in Fig. 1A;
[0031] Figs. 3A and 3B, taken together, show another
embodiment of the present invention wherein the sta-
tions have different predetermined sensory settings;
[0032] Figs. 4A and 4B, taken together, show still an-
other embodiment of the invention having stations which
have predetermined sensory settings which are de-
signed, decorated and defined to be complementary
and/or substantially identical;

[0033] Figs. 5A and 5B, taken together, provide a vis-
ual illustration of the images corresponding to some of
the signals generated by the teleconferencing system;
and

[0034] Figs. 6A-6D,taken together, show a schematic
diagram of a method according to an embodiment of this
invention.

Detailed Description of Preferred Embodiment

[0035] Referring now to Figs. 1A and 1B, a telecon-
ferencing system 10 is shown having a first station or
suite 12 and a second station or suite 14. Thefirst station
12 comprises a first conference or sensory area 16, and
the second station 14 comprises a second conference
or sensory area 18-1, respectively. The first and second
stations 12 and 14 also comprise a first video area 20
and a second video area 22-1, respectively, associated
with the first and second conference areas 16 and 18-1.
The first video area 20 is generally integral with a wall
32h in the first station 12. Likewise, the second video
area 22-1 is generally integral with a wall 32h-1 in the
second station 14. In the embodiment being described,
the first and second stations are geographically remote
from each other, but they could be situated on the same
premises if desired.

[0036] For ease of illustration, the construction and
modular assembly of the stations in teleconferencing
system 10 will be described in relation to the first station
12. As shown in the sectional top view of Fig. 2, the first
station 12 is shown assembled or constructed into a
generally elongated octagonal shape. The first station
12 comprises a plurality of modular members 32a-32h
which include walls 32a, 32c¢c-e, 32g-h, doors in wall
members 32b and 32f and entry facade 32f-1. The first
station 12 also comprises a ceiling 34 (Fig. 1A) which is
mounted on the members 32a-32h with suitable fasten-
ers, such as nuts, bolts, adhesives, brackets, or any oth-
er suitable fastening means. Notice that the ceiling 34
has a dropped or sunken portion 34a which supports
appropriate lighting fixtures 56.

[0037] In the embodiment being described, each of
the members 32a-32h and the ceiling 34 is molded or
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formed to provide or define an environment having a
unigue architectural setting and/or sensory setting. For
example, as illustrated in Fig. 1A, the wall member 32a
may be formed to provide a plurality of stones 36, a plu-
rality of columns 38, and an arch 40 to facilitate defining
afirst predetermined setting 12a having a Roman/Italian
motif, theme or aura. One or more of the members 32a-
32h may be provided with inlays, wall decorations (like
picture 58 in Figs. 1A and 2), or even a permanent frost-
ed glass window and frame arrangement 42 mounted
therein. Furthermore, members 32b and 32f (Fig. 2) may
be provided with sliding doors 44 which facilitate enter-
ing and exiting the first station 12 and which are de-
signed to complement or further enhance the Roman/
[talian motif.

[0038] Intheembodimentbeing described, notice that
member 32h (Figs. 1A and 2) is formed to provide a
stone and pillar appearance and texture complementary
to the stone and pillar appearance and texture of the
wall members, such as member 32a. Also, the member
32a may be shaped to frame or mask a rear projection
screen 46, as shown. The function and operation of the
rear projection screen 46 will be described later herein.
In the embodiment being described, the rear projection
screen 46 comprises a high resolution lenticular rear
projection screen which is either integral with er mount-
ed directly to member 32h to provide a first video area
20 having a usable projection area of about 52 inches
by 92 inches (1,32m<2,34m) with an associated aspect
ratio of 16:9.

[0039] Each of the members 32a-32h and ceiling 34
are created in separate modular units using a plurality
of molds (not shown). In the embodiment being de-
scribed, a suitable material for molding the members
32a-32h and ceiling 34 to provide a granite-like appear-
ance may be Gypsum, but they could be formed from
other suitable material such as stone or clay-based ma-
terials, ceramic, paper, cardboard, foam, wood, Styro-
foam andthe like. Asillustrated in 1A and 2, the member
32d may be provided with a shelf or mantle 33. The var-
ious members 32a-32h are assembled together as
shown in Fig. 2 and secured together with suitable sup-
port braces 48 which may be secured to the walls 32a-
32h with any suitable fastener such as screws, bolts, an
adhesive or the like. After the first station 12 is assem-
bled and the ceiling 34 is secured thereto, it has a length
of about 14 feet, 6 inches (4,42m) (indicated by double
arrow L in Fig. 2) and a width of about 12 feet, 0 inches
(3,66m) (indicated by double arrow W in Fig. 2). The first
station 12 has an approximate height from floor to ceiling
34 of about 8 feet, 6 inches (2,59m). Further, the mem-
bers 32a, 32¢, 32e and 32g have a width (indicated by
double arrow Y in Fig. 2) of about 5 feet, 0 inch (1,52m).
Finally, the back wall member 32d and front wall mem-
ber 32h comprises a width of about 7 feet, 8 inches
(2,33m) (indicated by double arrow X in Fig. 2).

[0040] After the members 32a-32h and ceiling 34 are
assembled, the first station 12 may be further decorated,
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designed or ornamented with a plurality of subjects, dec-
orations or ornaments which facilitate providing the first
predetermined sensory setting 12a which defines a first
aura, motif or theme. Likewise, the second station 14
maybe further provided or ornamented with a plurality
of subjects, decorations or ornaments which facilitate
providing a second predetermined sensory setting 14a
which defines a second aura, motif or theme. For exam-
ple, as illustrated in Fig. 1A, the predetermined sensory
setting 12a of the first station 12 may be further deco-
rated with a table 50, table decorations, pillar and wall
decorations, carpet (not shown), plants 564 and other
wall decorations (not shown) to further enhance the Ro-
man/Italian motif, theme or aura. The first and second
predetermined sensory settings 12a and 14a may also
comprise appropriate lighting fixtures 56 and appropri-
ate furnishings, such as chairs 60 and tables 61, which
complement the predetermined setting to further facili-
tate defining the Roman/Italian theme or motif for the
stations 12 and 14.

[0041] Itshould be appreciated that once the first and
second stations 12 and 14 are assembled and orna-
mented or decorated 1o provide their respective first and
second predetermined sensory settings 12a and 14a,
they define an aura, theme or motif which facilitates pro-
viding or creating a very sensual and impressionable en-
vironment. Providing such a station, such as station 12,
with a strong sensory environment facilitates enhancing
the virtual presence illusion created by teleconferencing
system 10 of the present invention.

[0042] Itshould also be appreciated, however, that al-
though the first station 12 and second station 14 are
shown in the embodiment in Figs. 1A and 1B as having
complementary or similar first and second predeter-
mined sensory settings 12a and 14a, they could be pro-
vided with first and second predetermined sensory set-
tings 12a and 14a having different themes, motifs or au-
ras. Thus, while the embodiment described in relation
to Figs. 1A and 1B illustrate a first and second set of
stations 12 and 14 having a Roman/Italian motif, anoth-
er set of stations, such as station 12' and station 14'in
the embodiment illustrated in Figs. 3A and 3B, may have
atleast one station having a different predetermined set-
ting. For example, the second station 14'in Fig. 3B pro-
vides a setting 14a' which defines a Chinese aura,
theme or motif.

[0043] Itshouldalso be appreciated that the members
32a-32h, ceiling 34 and associated predetermined sen-
sory setting are provided to be transportable and capa-
ble of being assembled at any suitable location, such as
an existing rectangular room, suite or conference area
having dimensions of at least 20 feet x 20 feet x 9 feet.
(6,10mx86,10mx2,74m). While it may be desirable to
provide the first and second stations 12 and 14 in the
teleconferencing system 10 with substantially the same
dimensions, it should be appreciated that they could be
provided with differing dimensions, depending on, for
example, the number of participants at each station. It
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should also be appreciated that the second station 14
and other stations described herein would preferably be
manufactured and assembled in the same or similar
manner as the first station 12. Also, the stations in the
teleconference system 10 may be decorated with wall,
ceiling and floor coverings to provide, for example, the
first predetermined sensory setting 12a without using
the preformed or molded modular members 32a-32h
described above, although the use of such members
may be preferable in this embodiment.

[0044] The teleconferencing system 10 also compris-
es conferencing means or a cenferencing system
means for teleconnecting the first and second stations
12 and 14 together to facilitate capturing an image or
images at one of said stations and displaying at least a
portion of the image or a sub-image at another of the
stations such that it becomes generally visually integrat-
ed with the predetermined sensory setting at that sta-
tion, thereby facilitating creating a "video mirror" and a
"face-to-face" environment forthe participant situated at
that station. As shown in Fig. 1a, the conferencing sys-
tem associated with the first station 12 comprises image
sSensor means, imager or image sensors for sensing im-
ages at the first station 12. For the embodiment shown
in Figs. 1A and 2, the image senscr means comprises
a plurality of cameras which are operably associated
with the rear projection screen 46 of first station 12. In
this regard, the plurality of cameras comprise a first
camera head 62 and second camera head 64 which are
operatively coupled to afirst camera control unit 66 and
second camera control unit 68, respectively. Notice that
the first and second camera control units 66 and 68 are
remotely situated from the first and second camera
heads 62 and 64. This facilitates permitting the first and
second cameras 62 and 64 to be placed directly in the
projection path of the rear projection screen 46, without
substantially interfering with the video image being pro-
jected.

[0045] In the embodiment being described, the first
camera head 62 and second camera head 64 are situ-
ated approximately 16 inches (40,6cm) above he sur-
face of table 50 which generally corresponds to the eye
level of the seated participants situated at table 50. As
illustrated in Fig. 2, the first and second cameras 62 and
64 are situated behind the rear projection screen 46 in
operative relationship with a pairof 1-1/4 inch (31,8mm)
diameter openings 66 and 68, respectively. The first and
second cameras 62 and 64 are mounted on a suitable
narrow or non-interfering bracket (not shown) such that
they can be positioned behind the rear projection screen
46 in operative relationship with openings 66 and 68,
respectively. In the embodiment being described, the
first and second cameras 62 and 64 are 1-1/4 inch by
1-1/4 inch (31,8X31,8mm) 3-CCD camera heads which
generate images having an aspectratio of about 3:4 and
a picture resolution of about 494 x 700 pixels. One suit-
able 3-CCD camera heads 62 and 64 and associated
camera control units 66 and 68 may be Model No.
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GP-US502 manufactured by Panasonic Broadcast and
Television Systems Company of Japan. It should be ap-
preciated that while the teleconferencing system 10
shown and described in relationto Figs. 1A and 1B show
image sensor means comprising a plurality of camera
heads 62 and 64 and camera control units 66 and 68
situated at a station, a single camera may be used (as
shown and described relative to the embodiment shown
in Figs, 4A and 4B) or even multiple cameras could be
used depending on such things as the size of the station,
the number of participants situated at the station, and/
or the aspect ratio of each camera head selected. It
should also be appreciated that the camera heads 62
and 64 and associated camera control units 66 and 68
are configured and positioned at the first station 12 to
facilitate providing maximum vertical eye contactamong
participates in the teleconference, while minimally inter-
rupting the substantially life-size video projection on the
rear projection screen 46.

[0046] The conferencing means also comprises a first
differentiator or differential key generator 70 (Fig. 1A)
and a second differentiator or differential key generator
72, respectively. The camera control unit 66 generates
an RGB analog signal I-62 which is received by the first
differentiator 70, and the camera control unit 68 gener-
ates an RGB signal I-64 which is received by the second
differentiator 72. The first and second differentiators 70
and 72 provide means for processing the image signals
generated by the camera control units 66 and 68 to re-
move or differentiate any undesired portion of the imag-
es corresponding to the signals [-62 and 1-64. For ex-
ample, as described in detail later herein, it is desired in
this embodiment to separate the image of the partici-
pants situated at the first station 12 from at least a por-
tion of the first predetermined sensory setting 12a, such
as the background behind the participants, in order to
provide a differential signal VS-1 that has that portion of
the first predetermined sensory setting 12A removed.
This, in turn, facilitates transmitting the video image of
the participants at the first station 12 to the remote sec-
ond station 14 and also facilitates compositing the im-
age with other images, as described below.

[0047] Suitable differentiators 70 and 72 may com-
prise the differential key generator shown and described
in U.S. Patent No. 4,800,432, issued on January 24,
1989 to Barnett et al. and assigned to The Grass Valley
Group, Inc., which is incorporated herein by reference
and made a part hereof.

[0048] The differential key generators 70 and 72 con-
vert the 1-62 and 1-64 signals from RGB analog signals
to digital image signals having corresponding images
104 and 106 (Fig. 5A), respectively. The differential key
generators 70 and 72 compare the digital image signals
to an associated differential reference signals DRS-62
and DRS-64, respectively, which generally corresponds
to images 108 and 110 in Fig. 5A. As described in detail
later herein, these images 108 and 110 comprise at least
a portion of the first predetermined sensory setting 12a
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such as the background. The differential reference sig-
nals DRS-62 and DRS-64 are stored in appropriate stor-
age 74 and 76 (Fig. 1A) associated with the differential
key generators 70, 72, respectively. In the embodiment
being described, the differential reference signals DRS-
62 and DRS-64 comprise a reference frame of a video
image grabbed by one orboth cameras 62 or 64 situated
at the first station 12 from a video sequence of the first
predetermined sensory setting 12a of the first station 12
background where no participants, chairs, or other fore-
ground elements are in place.

[0049] In response to the comparison, the first and
second differentiators 70 and 72 generate differentiated
video signals VS-1 and VS-2 (Fig. 1A), respectively. As
illustrated in Fig. 5, the V3-1 and V3-2 signals generally
correspond to the individuals situated at the first station
12 when viewed in the direction of arrow A in Fig. 2. As
illustrated inthe images 112 and 114 (Fig. 5) associated
with the VS-1 and VS-2 signals, respectively, notice that
the background area shown in images 104 and 106 has
been removed and is tagged as a "zerc" image area.
[0050] Advantageously, tagging at least a portion of
the image represented by the VS-1 signal as "zero"
background facilitates compressing the VS-1 and VS-2
signals and providing corresponding compressed CDS-
1 and CDS-2 signals, thereby reducing the amount of
transmission band width needed. This tagging also fa-
cilitates compositing or overlaying another predeter-
mined image to provide a seamless composited image
as described in detail below.

[0051] The video sighals VS-1 and VS-2 are received
by a first compression/decompression means or CO-
DEC 78 and a second compression/decompression
means or CODEC 80, respectively. The CODECs 78
and 80 also receive an audio signal AS-A1 and AS-A2
from suitable microphones 82 and 83, respectively,
which may be positioned or concealed at an appropriate
location in the first station 12, such as underneath or on
top of table 50, as illustrated in Fig. 1A. The function of
the first and second CODEC 78 and 80 is to compress
video and audio signals for transmitting to remote sta-
tions, such as the second station 14, and also to decom-
press compressed video and audio signals received
from remote stations. Consequently, the CODECs 78
and 80 are configured with suitable compression and
decompression algorithms which are known to those of
ordinary skill in the art. The CODEC Model No. Rem-
brandt Il VP available from Compression Labs, Inc. of
San Jose, California is suitable for use in the embodi-
ment described herein, but it should be noted that other
suitable compression/decompression means may be
employed.

[0052] The CODEC 78 receives the video signal VS-
1 and audio signal AS-A1, and CODEC 80 receives the
video signal VS-2 and audio signal AS-A2. The CO-
DECs 78 and 80, generate digital signals CDS-1 and
CDS-2, respectively, in response thereto which are in
turn transmitted to remote station 14 via a transmission
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network 84.

[0053] The transmission network 84 may be config-
ured as a private network, public circuit switch service,
and it may utilize telecommunication and/or satellite
technology. In the embodiment being described, the
transmission network 84 preferably includes a plurality
of T-1 lines (not shown) which are capable of accommo-
dating bit streams having a suitable band width, such as
1.544 megabytes per second.

[0054] The teleconferencing system 10 and confer-
ence means associated with the first station 12 also
comprises enhancing means for enhancing the resolu-
tion of an image or sub-image received from a remote
station, such as the second station 14. In the embodi-
ment being described, enhancing means comprises a
first line doubler 86 and a second line doubler 88 which
are operatively coupled to the first CODEC 78 and sec-
ond CODEC 80, respectively. In this embodiment, the
first and second line doublers 86 and 88 enhance the
resolution and picture quality of at least a portion of the
image corresponding to video signals VS-3 and VS-4
received from the CODECs 78 and 80, respectively, by
about 50-150%. The VS-3 and VS-4 signals correspond
to images or sub-images received from remote station
(s), such as station 14, as described in detail below. One
suitable line doubler is the Model No. LD 100 available
from Faroudja Laboratories, Inc. of Sunnyvale, Califor-
nia, but other suitable enhancing means may be provid-
edto provide greater or less enhancement of the images
to be displayed. For example, lenses, mirrors, optical
pixel interpelation or other electrical means may be em-
ployed as desired. It should also be noted that the
present invention may be performed without the use of
any enhancing means without departing from the scope
of the invention.

[0055] The first and second line doublers 86 and 88
generate enhanced video signals which are input into
compositing means, compositor or video compositing
multiplexer 92 for compositing the enhanced video sig-
nals associated with the images orsub-images received
from the remote station(s) with one or more predeter-
mined composite signals, such as predetermined com-
posite signal A, corresponding to a predetermined com-
posite image or sub-image which are stored in a suitable
storage device 94 associated with the compositor 92. In
the embodiment being described, the predetermined
composite signal A corresponds to an image of at least
a portion of first predetermined sensory setting 12a,
such as the background of the first station 12. The video
compositing multiplexer 92 composites the signals re-
ceived from the first and second line doublers 86 and
88 with the predetermined composite sighal A and gen-
erates a RGB analog composite signal in response
thereto. It has been found that Model No. E-Space-1
available from Miranda Technologies, Inc. of Montreal
and Quebec, Canada, is one suitable video compositing
multiplexer 92.

[0056] The teleconferencing system 10 comprises a
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projector 96 coupled to the video compositing multiplex-
er 92 which receives the RGB composite signal and
projects a corresponding image 90 (Fig. 1A) corre-
sponding to the composite signal on the rear projection
screen 46. The Model No. 3300 available from AMPRO
Corporation of Titusville, Florida has been found to be
a suitable projector 96. Although the embodiment has
been described using prejector 96 and rear projection
screen 46, other suitable means may be employed for
projecting or displaying the composited image. For ex-
ample, a liquid crystal display (LCD) or other electronic
screen may be suitable to display images at a station.
This may eliminate the need for the projector 96.
[0057] The projector 96 could be used with an optical
system or a plurality of mirrors (not shown), or prisms
(not shown) such that the projector can be positioned,
for example, to the side or below the rear projection
screen 46 or in a manner that permits the projecter 96
to projectthe image towards a mirror (not shown), which
causes the image to be projected on the rear projection
screen 46.

[0058] As described in detail below, the composite
signal and its corresponding image 90 generally com-
prise a video image of at least a portion of the first pre-
determined sensory setting 12a combined or composit-
ed with a differentiated image, such as an image of the
participants from the second station 14 which corre-
spond to the VS-3 and VS-4 (Fig. 1B) signals. Conse-
quently, the resultant image 90 projected on screen 46
at the first station 12 complements or blends with the
architectural motif, aura, theme or design defined by the
first predetermined sensory setting 12a at the first sta-
tion 12, such that the projected image 90 appears visu-
ally integrated with the first predetermined sensory set-
ting 12a of the first station 12. This, in turn, causes any
image of the participants situated at the second station
14 and included in the image 90 to appear to be face-
to-face with participants at the first station 12 during the
teleconference. The operation of the compositor 92 is
described in more detail later herein.

[0059] It should be appreciated that the sub-images
or images received from the remote station(s) typically
have a resolution on the order of about 352 x 288 pixels
and the predetermined composite signal A comprises a
resolution on the order of about 1280 x 1024 pixels.
Thus, the resultant composite image 90 may comprise,
for example, an image of the participants situated at the
second station 14 having a first resolution and a back-
ground image of the first station 12 having a second res-
olution, which is higher than the first resolution. This en-
ables compositor 92 to provide a composite image 90
which, when displayed on screen 48, gives the illusion
or effect of a "video mirror" to the participants situated
at the first station 12.

[0060] The teleconferencing system 10 also includes
audio means comprising a plurality of speakers 100 and
102 (Figs. 1A and 2) which, in turn, receive audio signals
AS-B1 and AS-B2 from CODECs 78 and 80, respective-
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ly. It should be appreciated that the audio signal AS-B1
and AS-B2 generally correspond to the audio associat-
ed with the sound (e.g., voices, music and the like) as-
sociated with the remote station(s), such as second sta-
tion 14,

[0061] Itshould also be appreciated that the rear pro-
jection screen 46 and projector 96 are configured and
selected to enable the teleconferencing system 10 to
project the composited image 90 (Fig.1A) at a predeter-
mined scale, such as substantially full scale. In this re-
gard, the compositor 92 comprises a scaler 95 which is
integral therewith for scaling the compeoesited signal as-
sociated with the composited image 90 to a desired or
predetermined scale, such as substantially full scale.
[0062] Referring now to Fig. 1B, the second station
14 comprises similar ccmpenents as the first station and
such like components are labelled with the same refer-
ence numeral as their corresponding component in the
first station 12, except that the components associated
with the second station 14 have a "-1" designator added
thereto. Such components operate and function in sub-
stantially the same manner as described above with re-
gard to the first station 12 with the following being some
differences. The differential reference signals DRS-3
and DRS-4 (Fig. 5) associated with the second station
14 generally correspond to an image or sub-image of at
least aportion of the second predetermined sensory set-
ting 14a, such as the background 98-1, of the second
station 14. Such sub-image or image may include at
least a portion of the background 98-1 without any par-
ticipants, chairs or other foreground subjects situated in
the second station 14. Also, like the predetermined com-
posite signal A stored in the storage 94 associated with
the first station 10, a predetermined composite signal B
may be stored in the storage 94-1 associated with the
compositor 92-1 second station 14. The predetermined
composite signal B may correspond to an image or sub-
image of at least a portion of the second predetermined
sensory setting 14a of the second station 14. Such sub-
image or image may include, for example, an image of
the walls 32a-1 to 32h-1 and conference area 18 or
background of the second station 14. Notice that in the
embodiment shown in Figs. 1A and 1B, the second sta-
tion 14 has a second predetermined sensory setting 14a
which mirrors or is complementary to the first predeter-
mined sensory selting 12a. As described above, how-
ever, the first and second predetermined sensory set-
tings 12a and 14a may be different.

[0063] A method of operating the teleconferencing
system 10 will now be described in relation to Figs. 6A-
6D. The modular components, such as members 32a to
32h and ceiling 34 for first station 10, decorations and
the like, are configured, assembled and decorated
(block 99 in Fig. 6A) at a desired location to provide a
conference station comprising a predetermined sensory
setting defining a predetermined theme, motif or aura.
As mentioned earlier herein, the theme, motif or aura
may be complementary (as shown in Figs. 1A and 1B)
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or they can be completely different, as shown in Figs.
3A and 3B (described below). For ease of illustration, it
will be assumed that the stations are assembled and
decorated as shown and described relative to the em-
bodiment in Figs. 1A and 1B.

[0064] Once the modular stations 12 and 14 are as-
sembled and decorated, it may be desired (decision
peint 101 in Fig. 6A) to use differentiator (e.g., differen-
tiator 72 in Fig. 1A). As discussed herein relative to the
embodiments shown in Figs. 4A and 4B, it may not al-
ways be desired to generate a differential reference im-
age, thereby making it unnecessary to generate the dif-
ferential reference signal. If differentiation is desired,
then the camera heads 62 or 64 generate at least one
video image (block 103) of at least a portion of the first
predetermined sensory setting 12A at the first station
12. The differentiators 72 and 74 grab or capture at least
one differential reference image or sub-image from
those images and generate (block 107) the differential
reference signals DRS-62 and DRS-64, respectively.
These signals are stored in suitable storage 74 and 76
for use by the differentiators 70 and 72, respectively.
Likewise, cameras 62-1 and 64-1 at the second station
14 generate video images of at least a portion of the
second predetermined setting 14a at the second station
14. The differentiators 70-1 and 72-1 grab or capture at
least one differential reference image or sub-image from
those images and generate differential reference sig-
nals (not shown) corresponding thereto. These signals
are then stored (block 109) in suitable storage 74-1 and
76-1 for use by differential key generators 70-1 and
72-1, respectively.

[0065] Asmentioned above, itis preferred thatthe dif-
ferential reference signals DRS-62 and DRS-64 com-
prise an image of at least a portion of the first predeter-
mined sensory setting 12a, such as an image of the first
station 12 without any participants, chairs or other sub-
jects which are not stationary during the teleconference.
Likewise, it is preferred that the differential reference
signals associated with the differentiators 70-1 and 72-1
comprise at least a portion of the second predetermined
sensory setting 14a at the second station 14, such as
an image of the background 98-1 without the partici-
pants, chairs and other subjects which are not stationary
during the teleconference.

[0066] If differentiation of signals is not selected or at
the end of the differentiation process, it may be desired
to generate a composite image (decision point 97) for
one or more of the stations. As discussed below, how-
ever, this may not always be required to achieve certain
advantages of the invention. Such predetermined com-
posite image would preferably include a substantial por-
tion of the first predetermined sensory setting 12a, in-
cluding the background and/or conference area 16 of
the first station 12. If compositing is desired, then the
predetermined composite signal A is generated (block
111 in Fig. 6B). The corresponding predetermined com-
posite signal A may then be stored in suitable storage
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94. In the same manner, the predetermined composite
image at the second station 14 and corresponding pre-
determined composite signal B may be generated and
stored as predetermined composite signal B in suitable
storage 94-1. In the embodiment being described, the
predetermined composite image associated with the
second station 14 includes an image of at least a portion
of the second predetermined sensory setting 14a, in-
cluding the background 98-1.

[0067] In the embodiment being described, the pre-
determined composite signals A and B are generated
by a suitable still camera (not shown) te provide a still
image (not shown) of the station 12 or 14 being photo-
graphed. The still image would subsequently be
scanned and digitized for storage by a suitable scanner
(not shown). The still camera and scanner would pref-
erably be capable of generating images having a reso-
lution on the order of about 1280 x 1024 pixels. Thus, if
compositing is performed, the resultant composite im-
age (such as image 90 in Fig. 1A) may comprise an im-
age having a high resclution background, for example,
combined with a comparatively lower resolution image
of the remote station participants. This, in turn, facili-
tates enhancing the "video mirror" effect wherein a mim-
ic or replication of a common architectural technique of
mirroring a wall of a given room which makes the overall
room appear to be extended beyond its actual wall line.
[0068] Once the stations 12 and 14 are configured
and the differential reference signals and predetermined
composite signals A and B are generated and stored,
the first and second suites 12 and 14 may then be tele-
connected (block 113) or connected by satellite or other
suitable means via the transmission network 84.
[0069] Next, one or more participants may be situated
at the first and second stations 12 and 14. As illustrated
in Fig. 2, nctice that the participants seated at the first
station 12 are situated a predetermined distance B from
a participant's side 46a of the rear projection screen 46.
The predetermined distance B generally corresponds to
a preferred or optimum focal distance at which optimum
imaging by cameras 62 and 64 may be performed. In
the embodiment being described, it has been found that
the predetermined distance should be about 5 feet, 6
inches (1,67m). The participants are situated at the sec-
ond station 14 in a similar manner and the face-to-face
teleconference may then begin.

[0070] Forease ofillustration, theimagingand display
of first station 12 participants at the second station 14
will be described. The first and second cameras 62 and
64 capture (block 117 in Fig. 6B) live images of the par-
ticipants situated at the first station 12 and generate cor-
responding RGB analog signals [-62 and |-64 which are
received by the differential key generators 70 and 72,
respectively. If differentiation was selected (decision
peoint 147 in Fig. 6C), processing continues atblock 119
otherwise it proceeds at block 123. The differential key
generators 70 and 72 generate (block 121 in Fig. 6C)
the digital differential signal VS-1 and VS-2, respective-

10

15

20

25

30

35

40

45

50

55

ly, after comparing (block 119 in Fig. 6C) the |I-62 and |-
64 signals received from cameras 62 and 64 to their re-
spective differential reference signals DRS 62 and DRS-
64 which are received from storages 74 and 76.
[0071] Thedifferential signals VS-1 and VS-2 are then
received by CODECs 78 and 80 which also receive the
audio signals AS-A1 and AS-A2 which correspondtothe
audio, including sounds, music and voices, associated
with the first station 12. The CODECs 78 and 80 digitize
the audio signals AS-A1 and AS-A2, combine the audio
signals with their respective video signal VS-1 or VS-2,
and generate (block 123) the compressed CDS-1 and
CDS-2 signals in response thereto. The CDS-1 and
CDS-2 signals are then transmitted (block 125) to the
second station 14 via the transmission network 84 (Fig.
1B).

[0072] The CDS-1 and CDS-2 signals are received
and decompressed (block 127 in Fig. 6C) by CODECs
78-1 and 80-1, respectively, associated with the second
station 14 to provide decompressed VS-1 and VS-2 sig-
nals. The CODECs 78-1 and 80-1 also decompress the
audio signals AS-A1 and AS-A2 received from the first
station 10 which are transmitted to speakers 100-1 and
102-1, respectively, at the second station 14.

[0073] Substantially simultaneously with the broad-
casting of the audic signals at the second station 14,
CODECs 78-1 and 80-1 decompress the CDS-1 and
CDS-2 signals to provide VS-1 and VS-2 signals. The
decompressed video signals VS-1 and VS-2 are then
received by line doublers 86-1 and 88-1. If it is desired
to enhance the signals (decision point 129), thenthe line
doublers 86-1 and 88-1 process or manipulate the sig-
nals (block 131) in order to enhance the resolution of
the image corresponding to those signals. After the sig-
nals VS-1 and VS-2 are processed, it may be desired to
composite (decision peint 133 in Fig. 6D) those signals
with one or more other signals. In this illustration, for
example, the video compasitor 92-1 compaosites images
(block 135) corresponding to those signals with at least
one predetermined composite image, such as image
122 (Fig. 5B) corresponding to the predetermined com-
posite signal B provided from storage 94-1 (Fig. 1B) to
provide a composite signal. As mentioned above, the
composite signal generally corresponds to the compos-
ited image 91-1 to be displayed on the rear projection
screen 46-1 at the second station 14.

[0074] The compositor 92-1 may (decision point 137,
block 139 in Fig. 6D) scale the composited image to a
desired scale, such as full scale, using scaler 95-1.
Thereafter, the compositor 95-1 transmits a correspond-
ing RGB analog signal to projector 96-1 which displays
(block 141) the scaled, composited image on the rear
projection screen 46-1 (Fig. 1B).

[0075] The teleconference may then be continued or
terminated as desired (decision point 143, block 145).
[0076] Because the composited image is substantial-
ly full scale when projected and includes a high resolu-
tion image of at least a portion of the second predeter-
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mined sensory setting 14a, the image appears to blend
or become visually integrated with the second predeter-
mined sensory setting 14a. This, in turn, gives the par-
ticipants situated atthe second station 14 the perception
that the first station participants are present or face-to-
face with them in the second station 14.

[0077] Inthe same orsimilarmanner, images and sig-
nals relative to the second station 14 images are cap-
tured, processed and displayed at the first station 12.
So that images of the participants at the second station
14 are displayed at the first station 12 such that they
appear to have a face-to-face presence at the first sta-
tion 12. Thus, images of the second station 14 partici-
pants may be differentiated and composited such that,
when they are displayed at the first station 12, the image
completes or provides "the other half* of the first station
12 and becemes generally visually integrated therewith.
Although not required, it may be desirable to enhance
the face-to-face presence by providing, for example,
first and second predetermined sensory settings 12a
and 14a which define a dining environment wherein food
or meals may be served. For example, the face-to-face
presence may be further enhanced if the participants at
both stations 12 and 14 order food and drinks from iden-
tical menus. Also, trained maitre-de and/or waiters may
be used to actively promote the perception of a face-to-
face dinner using a scripted dialog and interaction with
remote participants, maitre-de and/or waiters.

[0078] Once the teleconferencing is temminated, the
stations 12 and 14 may be used by the same or different
participants without the need to reconstruct or reassem-
ble the stations.

[0079] Figs. 5A and 5B provide a visual illustration of
the images corresponding to some of the signals de-
scribed above utilizing the method and embodiment de-
scribed above. In this regard, images 104 and 106 gen-
erally correspond to the actual images captured by the
first and second cameras 62 and 64, respectively. As
described above, associated image signals 1-62 and |-
64 are transmitted to the differential key generators 70
and 72, respectively. The differential key generators 70
and 72 compare the images 104 and 106 to the images
108 and 110 associated with the differential reference
signals DRS-62 and DRS-64 which are received from
storages 74 and 76, respectively, and which were pre-
viously generated by cameras 62 and 64 from an iden-
tical fixed camera position.

[0080] As illustrated in Fig. 5A, the differential key
generators 70 and 72 generate differential signals VS-
1 and VS-2 which have corresponding images 112 and
114. Notice that these images 112 and 114 comprise an
image of the participants which are situated at the first
station 12 with the background area having been re-
moved or tagged as a "zero" area. As described herein,
this "zero" area becomes "filled-in" with the desired or
predetermined composite image which may include, for
example, an image of at least a portion of the predeter-
mined setling or background of the second station 14.
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It has been found that removing a portion of the image,
such as the background, by tagging it as zero, in the
manner described herein, facilitates compressing the
signals VS-1 and VS-2 and reducing the amount of
bandwidth needed to transmit the images overtransmis-
sion network 84 and between the first and second sta-
tions 12 and 14.

[0081] As mentioned above, the video signals VS-1
and VS-2 are fed into CODECs 78 and 80 which com-
presses the signals along with audio signal AS-A1 and
AS-A2 and generates signals CDS-1 and CDS-2. The
CDS-1 and CDS-2 signals are then transmitted, via
transmission network 84, to the second station 14 and
received by the CODECs 78-1 and 80-1 asscociated with
the second station 14. As-illustrated in Fig. 5B, the CO-
DEC 78-1 and 80-1 decompressesthe CDS-1 andCDS-
2 signals, respectively, fromthe first station 12 andfeeds
them into associated line doublers 86-1 and 88-1. As
mentioned earlier herein, the line doublers 86-1 and
88-1 facilitate enhancing the images associated with the
video signals to provide enhanced video signals EVS-1
and EVS-2 (Fig. 5B), respectively.

[0082] As stated earlier, the enhanced video signals
EVS-1 and EVS-2 are then received by the video com-
positing multiplexer 92-1 associated with the second
station 14 wherein the signals are combined to provide
an intermediate composite signal ICS having an asso-
ciated intermediate composite signal image 120 having
an aspect ratio of about 8:3.

[0083] The video compositing multiplexer §2-1 also
receives the predetermined composite signal B having
a predetermined compeosite signal B image 122 from
storage 94-1. The video compositing multiplexer 92-1
composites or combines the images 120 and 122 to
generate the composite signal having an associated or
corresponding composite image 124 as shown in Fig.
5B. As slated earlier, the predetermined composite sig-
nal B image 122 generally corresponds to at least a por-
tion of the predetermined setting or background of the
second station 14 and has an aspect ratio of 16:9.
[0084] Notice that whenthe predetermined composite
signal B image 122 is combined with the intermediate
composite signal image 120, the video compositing mul-
tiplexer 92-1 causes the "zero" area of the intermediate
composite signal image 120 to be "filled in" with the pre-
determined composite signal B image.

[0085] The composite image 124 may then be scaled
to a predetermined size or scale, such as full scale, us-
ing scaler 94-1, so that the composite image 124 may
be scaled to a substantially full scale or real-life size im-
age as desired. The composite image signal corre-
sponding to the compaosite image 124 is transmitted to
the projector 96-1 and then displayed on the rear pro-
jection screen 46-1 atthe second station 14. As illustrat-
ed in Figs. 1B and 5B, the composite image 124 may be
appropriately framed or masked (such as with an arch-
way 125 in Figs. 1B and 5B) when it is projected at the
second station 14 to enhance the face-to-face, real time
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environment.

[0086] The audio and video signals transmitted be-
tween the first and second stations 12 and 14 may be,
in this illustration, transmitted over separate T-1 lines
(not shown) in the transmission network 84 in order to
effect a substantially simultaneous and/or "real time"
video conference. Thus, in the illustration shown in Figs.
1A and 1B, the participants may be geographically re-
motely located, yet the participants situated at the first
station 12 willfeel asif the second station 14 participants
are located face-to-face or present with them at the first
station 12, while the participants situated at the second
station 14 will feel as if the first station participants are
face-to-face or present with them at the second station.
[0087] It should be appreciated that when the prede-
termined composite signal B and associated predeter-
mined composite signal image 122 is composited with
the intermediate composite signal and associated inter-
mediate composite signal image 120, it overlays that
signal to provide a seamless composite image 124,
which facilitates reducing or eliminating the need to
match up the borders or seams of the camera images
with any high degree of accuracy. Inthis regard, itis pref-
erable that cameras 62 and 64 and 62-1 and 64-1 pref-
erably be situated such that they capture an entire par-
ticipant rather than, for example, half of a participant.
Thus, it may be desired to position the participants in a
location such that any particular participants will not be
in the field of view of more than one camera.

[0088] Advantageously, the invention provides an ap-
paratus and method for providing a video mirror at each
station 12 and 14 which facilitates creating a face-to-
face and non-interrupted image of any participants in the
video conference. Because the image ofthe participants
is differentiated, less transmission bandwidth, computer
memory and the like is required. Also, the differentiators
and compositors of the present invention enable a user
to create a composite image 124 (Fig. 5B) having at
least a portion thereof imaged at a greater resolution
than the portion which was transmitted over transmis-
sion network 84. This facilitates reducing the effect of
limitations or transmission restrictions of the transmis-
sion network 84 which, in tumn, facilitates increasing the
quality of images displayed at a station.

[0089] In addition, notice that the composite image
124 (Fig. 5B) may have an aspect ratio which is different
from the aspect ratio of the cameras 62 and 64. This
enables the system and method of the present invention
to utilize cameras which generate images having small-
er or even larger aspect ratios. This also enables the
system and method to use cameras having standard or
common aspect ratios, such as 4:3.

[0090] Figs. 3A and 3B, when taken together, illus-
trate another embodiment of the invention. The opera-
tion and components of the embodiment shown in Figs.
3A and 3B are substantially the same as the operation
of components of the embodiment described above rel-
ative to Figs. 1A and 1B with the same reference nu-
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merals being used for the same components with the
addition of single prime (') designator. Consequently this
embodimentis similarto the embodimentshownin Figs.
1A and 1B, except that the second predetermined set-
ting 14a' in Fig. 3B and its associated theme, aura or
motif is substantially different from the second predeter-
mined setting 14a shown in Fig. 1B. In Fig. 3B, the first
predetermined sensory setting 12a’' comprises a plural-
ity of decorations 120 defining the Chinese theme, motif
or aura. Also, the predetermined composite signal A
stored in storage 94-1' and the differential reference sig-
nals stored in storages 74-1' and 76-1 would generally
correspond to an image of least a portion of that setting
14a'.

[0091] Aswiththeillustration described above relative
to Figs. 1A and 1B, the video and audio signals would
be processed in substantially the same manner. In gen-
eral, an image of the participants situated at the first sta-
tion 12'is composited by compositor 92-1' with a prede-
termined composite image of at least a portion of the
second predetermined sensory setting 14a' of the sec-
ond station 14' and projected onto the rear projection
screen 46-1' at the second station 14'. The first station
12' participants appear to be face-to-face with the sec-
ond station 14' participants because they have a rela-
tively high resolution video image behind them which
complements or becomes integrated with the second
predetermined sensory setting 14a'. Thus, as shown in
Fig. 3B, the image 91-1' (Fig. 3B) of the ladies at the first
station 12'includes a Chinese background which blends
or complements the actual predetermined sensory set-
ting 14a".

[0092] Likewise, when the image of the participants
situated atthe second station 14'is projected on the rear
projection screen 46' at the first station 12', they appear
to be in the same room as the participants situated at
the first station 12' because the Roman/Italian video
backgroundwhich is seen behind the second station 14'
participants generally complements and becomes visu-
ally integrated with the actual Roman/Italian theme, mo-
tif or aura defined by the first predetermined sensory set-
ting 12' of the first station 12".

[0093] Figs. 4A and 4B, when taken together, illus-
trate another embodiment of the invention. The compo-
nents of the embodiment shown in Figs. 4A and 4B
which are substantially identical to the components in
the embodiment shown in Figs. 1A and 1B which have
the same reference numerals with the addition of a dou-
ble prime (""") designators. As illustrated in Figs. 4A and
4B, two remote modular stations such as stations
12" and 14" may be provided and designed to have first
and second predetermined sensory settings 12a" and
14a" which are substantially identical. Thus, as shown
in Figs. 4A and 4B, images may be captured in the man-
nerdescribed above at station 12" received by CODECs
78" and 80" and then transmitted, via transmission 84",
to associated CODECs 78-1" and 80-1", respectively.
The CODECs 78-1" and 80-1" then generate a decom-
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pressed signal which may be enhanced by line doublers
86-1" and 88-1", respectively; scaled to an appropriate
scale by scaler 95-1"; and then projected by projector
96-1" onto rear projection screen 46-1".

[0094] Notice that the image comprising the second
station 14" participants and second predetermined sen-
sory setting 14a" is displayed on screen 46" at the first
station 12", Thus, this embodiment does not utilize the
differentiating and compositing features of the previous
embodiment, but may still achieve a face-to-face con-
ference environment because the second predeter-
mined sensory setting 14a" is configured to be identical
to or complementary with the first predetermined sen-
sory setting 12a". In this embodiment, entire images or
sub-images of the stations 12 and 14 (including images
of both participants and background) are displayed at
remote station(s). Because the stations 12" and 14" are
assembled, decorated and designed to be complemen-
tary or identical, they appear visually integrated to par-
ticipants situated in the stations 12 and 14. Accordingly,
the first and second predetermined sensory settings
12a" and 14a", including the background, are designed
and arranged in a geomeitric fashion such that as cam-
eras 62" and 64" capture images of the participants,
they also capture images of the first and second prede-
termined sensory setting 12a" and 14a", respectively, at
the most advantageous perspective for display at the
remote station(s). As with prior embodiments, this caus-
es the first station 12" participants to perceive that the
second station 14" participants are situated or present
with the first station 12" participants at the first station
14", Likewise, the first station 12" participants appear to
be face-to-face with the second station 14" participants
at the second station 14" when the images associated
with the first station 12" are displayed on screen 46-1".
Consequently, by providing complementary cr identical
first and second predetermined sensory seltings
12a" and 14a", a face-to-face conference may be cre-
ated. As with previous embodiments, it may also be de-
sired to differentiate, enhance, composite or scale the
images as described with previous embodiments, but
this is not required with the embodiment being de-
scribed.

[0095] Thus, it should be apparent that stations can
be provided with predetermined settings which are com-
pletely different, yet, by utilizing the apparatus and
method of the present invention, the images of the par-
ticipants in these stations may be projected at remote
stations so that they appear to be virtually face-to-face
with the remote station participants at or one mere re-
mote station.

[0096] Various changes or modifications in the inven-
tion described may occur to those skilled in the art with-
out departing from the spirit or scope of the invention.
For example, the screen 46 for station 12 has been
shown as being integral with a portion of a wall 32h
(Figs. 1A and 2A), it could comprise a larger or smaller
portion of that wall 32h, or it could be provided as part
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of one or more other walls, or even as part of the ceiling
34.

[0097] Itshould also be appreciated that while the em-
bodiments have been shown and described comprising
two stations, images from more than two remote sta-
tions may be displayed at a station, thereby permitting
a teleconference convention among more than two sta-
tions.

[0098] Although not shown, one or more of the com-
positors, such as compositors 12 or 12-1 (Fig. 1A) may
comprise a stationary or moving image database (not
shown) for providing a plurality of predetermined com-
posite signals which define a particular or desired video
background. For example, participants may elect to use
the arched background of their proximity, choose an
event-related scene, or decide to meetin a setting com-
pletely unrelated to their site or station. For example, a
station having a Manhattan eatery motif may be provid-
ed with a screen configured as a window (not shown).
Certain moving video backgrounds of a busy New York
avenue may be deposited and displayed on the screen
to give the illusion that the participants situated at the
station are dining in a popular Manhattan eatery.
[0099] Itshould also be appreciated that while the em-
bodiments being shown and described herein refer to
teleconferencing environments that have predeter-
mined settings and motifs or auras relating to dining, the
predetermined settings could define any type of aura,
theme or motif which is suitable for video conferencing
and in which it is desired to provide a "real-life" or face-
to-face presence illusion. For example, the apparatus
and method of this invention could be used in a business
setting, education setting, seminar setting, home envi-
ronment, religious setting, celebration setting (such as
a birthday, retirement party, holiday or anniversary), or
any other suitable setting as desired.

[0100] The above description of the invention is in-
tended to be illustrative and not limiting, and is not in-
tended that the invention be restricted thereto but that
it be limited only by the spirit and scope of the appended
claims.

Claims

1. Ateleconferencing system (10)comprising two or
more teleconferencing stations (12; 14) remote
from each other, each of said stations being
equipped with:

audio devices (82, 100; 83, 102) and video de-
vices including a plurality of cameras (62, 64)
for the exchange of audio and video transmis-
sions between said teleconferencing stations;
a screen (46) having a first side and a second
side said second side being opposite said first
side,for displaying a first image (104) of at least
one first remote subject and a second image
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(106) of at least one second remote subject,
said at least one first subject including a remote
participant who is not included in said at least
one second subject and said first and second
images are not entirely overlaid on top of each
other when they are displayed on said screen
(46);

a first plurality of furnishings ( 60) on which par-
ticipants situated at said teleconferencing sta-
tion (12) may be seated, and which are situated
on said second side of said screen;
saidfirstimage and said second images are be-
ing displayed on said screen (48) to give any of
the participants seated on said first plurality of
furnishings the feeling of being in the same
room and face-to-face with said remote partic-
ipant;

characterized in that said plurality of cameras (62,
64) of a first station (12) are situated behind said
first side of said screen (48) for capturing a plurality
of images at said first station, said plurality of cam-
eras capturing images of different participants situ-
ated on said second side of said screen (46), and
in that said first station (12) further comprises at
least one wall 32 (a-h), at least one ceiling (34) and/
or a second plurality of furnishings (50) so that,
when thefirstar second images are being displayed
on said screen (46) of said first station (12) partici-
pants seated at said first station feel as if they are
in the same room with said remote participant of
participants.

2. The teleconferencing system as recited in claim
1, wherein said second plurality of furnishings (50)
in the first station (12) comprises at least one table
having one side associated with said screen (46)
and configured to cause said participants to be sit-
uated a predetermined distance (B) from said
screen.

3. The teleconferencing system as recited in claim
1, wherein said screen (46)of the first station (12)
comprises at least one aperture (66, 68), said plu-
rality of cameras (62, 64) are capturing said plurality
of images through said at least one aperture.

4. The teleconferencing system as recited in claim
1, wherein said first image comprises at least one
remote participant which is substantially life-size
when shown on said screen (46) of said first station
(12).

5. The teleconferencing system as recited in claim
1, wherein said plurality of cameras (62, 64) of said
first station (12) are situated directly in a projection
path of said screen (46).
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15. A method for teleconferencing in a teleconfer-
encing system (10) having two or more teleconfer-
encing stations (12, 14) remote from each other and
being equipped with audio devices (82, 100; 83,
102) and video devices including a plurality of cam-
eras (62, 64) for the exchange of audio and video
transmissions between said teleconferencing sta-
tions, the method comprising, in each of said sta-
tions (12, 14), the steps of:

providing a screen (46) having a first side and
a second side said second side being opposite
said first side, for displaying a first image of a
least one first remote subject and a second im-
age of at least one second remote subject; said
atleast one first remote subject including a par-
ticipant who is not included in said at least one
second remote subject and said images are not
entirely overlaid on top of each other when they
are displayed on said screen;

providing a first plurality of furnishings (60) on
which participants situated at said teleconfer-
encing station (12,14) may be seated and
which are to be placed on said second side of
said screen (48);

displaying said first image and said second im-
age on said screen (46) to give participants
seated on said first plurality of furnishings the
feeling of being in the same room and face-to-
face with said remote participant; said method
being characterized by comprising the further
steps of:

situating said plurality of cameras (62, 64)
of a first station (12) behind said first side
of the screen (46) for capturing a plurality
of images at said first station (12), said plu-
rality of cameras capturing images of dif-
ferent participants situated on said second
side of said screen of said first station {12);
providing at least one wall (32a-h), at least
on ceiling (34) and/or a second pluarlity of
furnishings (50) in said first station (12),
and

displaying on said screen (46)of said first
station at least one of said firstimage (104)
or said second image (106) so that partic-
ipants seated in said first station (12) feel
as if they are in the same room with said
remote participant or participants.

7. The method as recited in claim 6, wherein said
step of providing said second plurality of furnishings
(50) further comprises the step of providing at least
one table having one side associated with said
screen (46) and configured to cause said partici-
pants to be situated a predetermined distance (B)
from said screen.
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8. The method as recited in claim 6, wherein said
screen (46)of said first station (12) is provided with
least one aperture (66, 68) and wherein said plural-

ity of cameras (62, 64) situated behind said screen
captures said plurality of images through said at 5
least one aperture.

9. The method as recited in claim 6, wherein either
said first image or said second image comprises at
least one remote participant in substantially life-size 70
when saidfirstimage or said second image, respec-
tively, is shown on said screen (46) of said first sta-

tion (12).

10. The method as recited in claim 6, wherein said 15
method further comprises the step of situating said

plurality of cameras (62, 64) directly in a projection
path of said screen (46) of said first station (12).
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Description

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] The present invention is related to the following copending United States Patent Applications: Serial No.
10/184,795 entitled Multiple-Level Graphics Processing System and Method; Serial No. 10/184,798, entitled Generic
Parameterization for a Scene Graph; Serial No. 10/185,775 entitled "Intelligent Caching Data Structure for Immediate
Mode Graphics;" each filed on June 27, 2002; and United States Patent Application entitled "Visual and Scene Graph
Interfaces"” (Attorney Docket No. 3470), filed concurrently herewith. Each related application is assigned to the assignee
of the present patent application and hereby incorporated by reference in its entirety.

FIELD OF THE INVENTION

[0002] The invention relates generally to computer systems, and more particularly to the processing of graphical and
other video information for display on computer systems.

BACKGROUND OF THE INVENTION

[0003] The limits of the traditional immediate mode model of accessing graphics on computer systems are being
reached, in part because memory and bus speeds have not kept up with the advancements in main processors and/
or graphics processors. In general, the current (e.g., WM_PAINT) model for preparing a frame requires too much data
processing to keep up with the hardware refresh rate when complex graphics effects are desired. As a result, when
complex graphics effects are attempted with conventional graphics models, instead of completing the changes that
resultinthe perceived visual effects in time for the next frame, the changes may be added over different frames, causing
results that are visually and noticeably undesirable.

[0004] A new model for controlling graphics cutput is described in the aforementioned United States Patent Appli-
cation Serial Nos. 10/184,795, 10/184,796, and 10/185,775. This new model provides a number of significant improve-
ments in graphics processing technology. For example, U.S. Serial No. 10/184,795 is generally directed towards a
multiple-level graphics processing system and method, in which a higher-levelcomponent (e.g., of an operating system)
performs computationally intensive aspects of building a scene graph, updating animation parameters and traversing
the scene graph's data structures, at a relatively low operating rate, in order to pass simplified data structures and/or
graphics commands to a low-level component. Because the high-level processing greatly simplifies the data, the low-
level component can operate at a faster rate, (relative to the high-level component), such as a rate that corresponds
to the frame refresh rate of the graphics subsystem, to process the data into constant output data for the graphics
subsystem. When animation is used, instead of having to redraw an entire scene with changes, the low-level processing
may interpolate parameter intervals as necessary to obtain instantaneous values that when rendered provide a slightly
changed scene for each frame, providing smooth animation.

[0005] U.S. Serial No. 10/184,796 describes a parameterized scene graph that provides mutable (animated) values
and parameterized graph containers such that program code that wants to draw graphics (e.g., an application program
or operating system component) can selectively change certain aspects of the scene graph description, while leaving
other aspects intact. The program code can also reuse already-built portions of the scene graph, with possibly different
parameters. As can be appreciated, the ability to easily change the appearance of displayed items via parameterization
and/or the reuse of existing parts of a scene graph provide substantial gains in overall graphics processing efficiency.
[0006] U.S. Serial No. 10/185,775 generally describes a caching data structure and related mechanisms for storing
visual information via objects and data in a scene graph. The data structure is generally associated with mechanisms
that intelligently contrel how the visual information therein is populated and used. For example, unless specifically
requested by the application program, most of the infoermation stored in the data structure has no external reference
to it, which enables this information to be optimized or otherwise processed. As can be appreciated, this provides
efficiency and conservation of resources, e.g., the data in the cache data structure can be processed into a different
format that is more compact and/cr reduces the need for subsequent, repeated processing, such as a bitmap or other
post-processing result.

[0007] While the above improvements provide substantial benefits in graphics processing technology, there still
needs to be a way for programs to effectively use this improved graphics model and its other related improvements in
a straightforward manner. What is needed is a comprehensive yet straightforward way for programs to take advantage
of the many features and graphics processing capabilities provided by the improved graphics model and thereby output
complex graphics in an efficient manner.

2
Page 947 of 1164



70

15

20

25

30

35

40

45

50

55

EP 1 462 998 A2

SUMMARY OF THE INVENTION

[0008] Biriefly, the present invention provides an element object model and a vector graphics markup language for
accessing that element object model in a manner that allows program code developers to consistently interface with
a scene graph data structure to produce graphics. The vector graphics markup language comprises an interchange
format for expressing vector graphics via the element object model. When interpreted, the markup is parsed into data
including elements in an element tree that is translated into the objects of a scene graph data structure. At the element
tree level, a property system and presenter system are provided to provide rich programmability features, including
inheritance characteristics and eventing, making it straightforward for scene designers to design possibly complex
scenes. In general, the vector graphics elements correspond to shape elements and other elements including image
and video elements that correlate with scene graph objects of the scene graph object model. The properties and other
resources of the vector graphics elements also correlate with similar properties and resources the scene graph object
model.

[0009] The vector graphics system can thus program to an element level, in which each of the drawing shapes is
represented as an element at the same level as the rest of the programmable elements in a page/screen, allowing
interaction with the presenter system, events and properties. The vector graphics system also provides a mechanism
for programming to a resource level, by which scene designers can essentially shortcut the element tree and presenter
system and program directly to the visual API layer that interfaces with the scene graph data structure. This provides
a more efficient and lightweight way to output the appropriate object, although losing of some of the programmability
of the element level. In one implementation, when a fill of type "visual brush" is programmed, the parser can directly
call the API layer with resource level data to create a corresponding visual paint object (which is also a correlation
between the element object model and the scene graph cbject model). In this two-tiered system, element level vector
graphics get parsed into created elements, which need later translation to the objects, while resource level vector
graphics get parsed and directly stored in an efficient manner. At the same time, the resource level data or the objects
created thereby can be referenced by elements and part of the element tree. To this end, elements including visual
paint elements may be named. The scene designer thus has the ability to balance efficiency against programmability
as needed.

[0010] The element class hierarchy includes a shape class, an image class, a video class and a canvas class. Ele-
ments of the shape class include rectangle, polyline, polygon, path, line and ellipse. Each element may include or be
associated with fill (property) data, stroke data, clipping data, transform data, filter effect data and mask data. Shapes
correspond to geometry (of the scene graph object model) that is drawn with inherited and cascaded presentation
properties that are used to construct the pen and the brush needed to draw the shapes. The image class is more
specific than a shape and can include more raster graphical data, while the video class allows video (or similar multi-
media) to be played within a displayed element. The canvas class may act as a container for shapes, to keep shapes
lightweight.

[0011] In one implementation the markup code is interpreted by a parser / translator which generally adds element-
level elements 1o an element tree / property system and attaches presenters to those elements. The presenter system
then takes the element tree with the attached presenters and translates the data to objects (via a builder) and calls to
a visual API layer that interfaces with the scene graph and creates the scene graph objects.

[0012] The markup language provides distinct ways to describe an element, including a simple string format or a
complex object notation (a complex property syntax). For a simple string format, the parser/translator and/or presenter
system uses a type converter for converting a string to an appropriate visual AP| object. When the fill attribute is too
complex to fit into a single string, complex property syntax, which may be inline in the markup, is used to describe the
property set. Because the same rendering model is shared between the element level and the API level, many of the
objects are the same, which makes parsing/translation highly efficient and provides other benefits. A resource instance
also may be located elsewhere (e.g., in the markup or a file), and referenced by a name. In this manner, a scene
designer can reuse an element in the element tree throughout a scene, including elements described by the complex
property syntax.

[0013] Other benefits and advantages will become apparent from the following detailed description when taken in
conjunction with the drawings, in which:

BRIEF DESCRIPTION OF THE DRAWINGS

[0014]
FIGURE 1 is a block diagram representing an exemplary computer system into which the present invention may

be incorporated,;
FIG. 2 is a block diagram generally representing a graphics layer architecture into which the present invention may
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be incorporated;

FIG. 3 is a representation of a scene graph of visuals and associated components for processing the scene graph
such as by traversing the scene graph to provide graphics commands and other data in accordance with an aspect
of the present invention;

FIG. 4 is arepresentation of a scene graph of validation visuals, drawing visuals and associated drawing primitives
constructed in accordance with an aspect of the present invention;

FIG. 5is a representation of a visual class, of an cbjectmodel, in accordance with an aspect of the presentinvention;
FIG. 6 is a representation of various other objects of the object model, in accordance with an aspect of the present
invention;

FIG. 7 is a diagram representing transformation of a visual's data in accordance with an aspect of the present
invention;

FIGS. 8A and 8B are representations of transfoermations of a visual's data in a geometry scale and a non-uniform
scale, respectively, in accordance with an aspect of the present invention;

FIGS. 9A-9C are block diagrams of surface visual objects and other visuals and components in accordance with
an aspect of the present invention;

FIGS. 10A and 10B are diagrams representing HWnd visual objects in accordance with an aspect of the present
invention;

FIG. 11 is a diagram representing a layered visual object in accordance with an aspect of the present invention;
FIG. 12 is a representation of geometry classes of the object model, in accordance with an aspect of the present
invention;

FIG. 13 is a representation of a PathGeometry structure, in accordance with an aspect of the present invention;
FIG. 14 is a representation of a scene graph of visuals and drawing primitives showing example graphics produced
by the primitives, in accordance with an aspect of the present invention;

FIG. 15 is a representation of brush classes of the object model, in accordance with an aspect of the present
invention;

FIG. 16 is arepresentation of rendered graphics resulting from data in a linear gradient brush object, in accordance
with an aspect of the present invention;

FIG. 17 is arepresentation of rendered graphics resulting from data in a radial gradient brush object, in accordance
with an aspect of the present invention;

FIG. 18 is a representation of rendered graphics resulting from having various stretch values, in accordance with
an aspect of the present invention;

FIG. 19 is a representation of rendered graphics resulting from having various tile values, in accordance with an
aspect of the present invention;

FIG. 20 is a flow diagram generally representing logic for interpreting a visual, including a brush object, to generate
graphics in accordance with an aspect of the present invention;

FIG. 21 is arepresentation of a grid and transformed grid, resulting from data in a visual brush object, in accerdance
with an aspect of the present invention;

FIG. 22 is a representation of the grid and transformed grid, with rendered graphics therein drawn from a visual,
in accordance with an aspect of the present invention;

FIG. 23 is a representation of a rendered nine grid brush object in accordance with an aspect of the present
invention;

FIG. 24 is a representation of transform classes of the object model, in accordance with an aspect of the present
invention;

FIG. 25 is a representation of element classes of the element object model, in accordance with an aspect of the
present invention;

FIG. 26 is a representation of components for interpreting markup language code to interface with the visual API
layer, in accordance with an aspect of the present invention; and

FIG. 27 is a representation of clipping via a geometry path in accordance with an aspect of the present invention.

DETAILED DESCRIPTION

EXEMPLARY OPERATING ENVIRONMENT

[0015] FIGURE 1 illustrates an example of a suitable computing system environment 100 on which the invention
may be implemented. The computing system environment 100 is only one example of a suitable computing environment
and is not intended to suggest any limitation as to the scope of use or functionality of the invention. Neither should the
computing environment 100 be interpreted as having any dependency or requirement relating to any one or combination
of components illustrated in the exemplary operating environment 100.
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[0016] The invention is operational with numerous other general purpose or special purpose computing system en-
vironments or configurations. Examples of well known computing systems, environments, and/or configurations that
may be suitable for use with the invention include, but are not limited to, personal computers, server cocmputers, hand-
held or laptop devices, tablet devices, multiprocessor systems, microprocessor-based systems, set top boxes, pro-
grammable consumer electronics, network PCs, minicomputers, mainframe computers, distributed computing envi-
ronments that include any of the above systems or devices, and the like.

[0017] Theinvention may be described in the general context of computer-executable instructions, such as program
modules, being executed by a computer. Generally, program modules include routines, programs, objects, components,
data structures, and so forth, which perform particular tasks or implement particular abstract data types. The invention
may also be practiced in distributed computing environments where tasks are performed by remote processing devices
that are linked through a communications network. In a distributed computing environment, program modules may be
located in both local and remote computer storage media including memory storage devices.

[0018] With reference to FIG. 1, an exemplary system for implementing the invention includes a general purpose
computing device in the form of a computer 110. Components of the computer 110 may include, but are not limited to,
a processing unit 120, a system memory 130, and a system bus 121 that couples various system components including
the system memory to the processing unit 120. The system bus 121 may be any of several types of bus structures
including a memory bus or memoty controller, a peripheral bus, and a local bus using any of a variety of bus architec-
tures. By way of example, and not limitation, such architectures include Industry Standard Architecture (ISA) bus, Micro
Channel Architecture (MCA) bus, Enhanced ISA (EISA) bus, Video Electronics Standards Association (VESA) local
bus, Accelerated Graphics Port (AGP) bus, and Peripheral Component Interconnect (PCI) bus also known as Mezza-
nine bus.

[0019] The computer 110 typically includes a variety of computer-readable media. Computer-readable media can
be any available media that can be accessed by the computer 110 and includes both volatile and nonvolatile media,
and removable and non-removable media. By way of example, and not limitation, computer-readable media may com-
prise computer storage media and communication media. Computer storage media includes both volatile and nonvol-
atile, removable and non-removable media implemented in any method or technology for storage of information such
as computer-readable instructions, data structures, program meodules or other data. Computer storage media includes,
butis not limited to, RAM, ROM, EEPROM, flash memory or other memory technology, CD-ROM, digital versatile disks
(DVD) or other optical disk storage, magnetic cassettes, magnetic tape, magnetic disk storage or other magnetic stor-
age devices, or any other medium which can be used to store the desired information and which can accessed by the
computer 110. Communication media typically embodies computer-readable instructions, data structures, program
modules or other data in a modulated data signal such as a carrier wave or other transport mechanism and includes
any information delivery media. The term "modulated data signal" means a signal that has one or more of its charac-
teristics set or changed in such a manner as to encode information in the signal. By way of example, and not limitation,
communication media includes wired media such as a wired network or direct-wired connection, and wireless media
such as acoustic, RF, infrared and other wireless media. Combinations of the any of the above should also be included
within the scope of computer-readable media.

[0020] The system memory 130 includes computer storage media in the form of volatile and/or nonvolatile memory
such as read only memory (ROM) 131 and random access memory (RAM) 132. A basic input/output system 133
(BIOS), containing the basic routines that help to transfer information between elements within computer 110, such as
during start-up, is typically stored in ROM 131. RAM 132 typically contains data and/or program modules that are
immediately accessible to and/or presently being operated on by processing unit 120. By way of example, and not
limitation, FIG. 1 illustrates operating system 134, application programs 135, other program modules 136 and program
data 137.

[0021] The computer 110 may also include other removable/non-removable, volatile/nonvolatile computer storage
media. By way of example only, FIG. 1 illustrates a hard disk drive 141 that reads from or writes to non-removable,
nonvolatile magnetic media, a magnetic disk drive 151 that reads from or writes to a removable, nonvolatile magnetic
disk 152, and an optical disk drive 155 that reads from or writes to a removable, nonvolatile optical disk 156 such as
a CD ROM or other optical media. Other removable/non-removable, volatile/nonvolatile computer storage media that
can be used in the exemplary operating environment include, but are not limited to, magnetic tape cassettes, flash
memory cards, digital versatile disks, digital video tape, solid state RAM, solid state ROM, and the like. The hard disk
drive 141 is typically connected to the system bus 121 through a non-removable memory interface such as interface
140, and magnetic disk drive 151 and optical disk drive 155 are typically connected to the system bus 121 by a remov-
able memory interface, such as interface 150.

[0022] The drives and their associated computer storage media, discussed above and illustrated in FIG. 1, provide
storage of computer-readable instructions, data structures, program modules and other data for the computer 110. In
FIG. 1, for example, hard disk drive 141 is illustrated as storing operating system 144, application programs 145, other
program medules 146 and program data 147. Note that these components can either be the same as or different from
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operating system 134, application programs 135, other program modules 136, and program data 137. Operating system
144, application programs 145, other program modules 146, and program data 147 are given different numbers herein
toillustrate that, at a minimum, they are different copies. A user may entercommands and information into the computer
110 through input devices such as a tablet (electronic digitizer) 164, a microphone 163, a keyboard 162 and pointing
device 161, commonly referred to as mouse, trackball or touch pad. Other input devices (not shown) may include a
joystick, game pad, satellite dish, scanner, orthe like. These and other input devices are often connected to the process-
ing unit 120 through a user input interface 160 that is coupled to the system bus, but may be connected by other
interface and bus structures, such as a parallel port, game port or a universal serial bus (USB). A monitor 191 or other
type of display device is also connected to the system bus 121 via an interface, such as a video interface 190. The
monitor 191 may also be integrated with a touch-screen panel 193 or the like that can input digitized input such as
handwriting into the computer system 110 via an interface, such as a touch-screen interface 192. Note that the monitor
and/or touch screen panel can be physically coupled to a housing in which the computing device 110 is incorporated,
such as in a tablet-type personal computer, wherein the touch screen panel 193 essentially serves as the tablet 164.
In addition, computers such as the computing device 110 may also include other peripheral output devices such as
speakers 195 and printer 196, which may be connected through an output peripheral interface 194 or the like.
[0023] The computer 110 may operate in a networked environment using logical connections to one or more remote
computers, such as a remote computer 180. The remote computer 180 may be a personal computer, a server, a router,
anetwork PC, a peer device or othercommon network node, and typically includes many or all of the elements described
above relative to the computer 110, although only a memory storage device 181 has been illustrated in FIG. 1. The
logical connections depicted in FIG. 1 include a local area network (LAN) 171 and a wide area network (WAN) 173,
but may also include other networks. Such networking environments are commonplace in offices, enterprise-wide
computer networks, intranets and the Internet.

[0024] When used in a LAN networking environment, the computer 110 is connected to the LAN 171 through a
network interface or adapter 170. When used in a WAN networking environment, the computer 110 typically includes
a modem 172 or other means for establishing communications over the WAN 173, such as the Internet. The modem
172, which may be internal or external, may be connected to the system bus 121 via the user input interface 160 or
other appropriate mechanism. In a networked environment, program modules depicted relative to the computer 110,
or portions thereof, may be stored in the remote memory storage device. By way of example, and not limitation, FIG.
1 illustrates remote application programs 185 as residing on memory device 181. It will be appreciated that the network
connections shown are exemplary and other means of establishing a communications link between the computers
may be used.

GRAPHICS ARCHITECTURE

[0025] One aspect of the present invention is generally directed to allowing program code, such as an application
or operating system component, to communicate drawing instructions and other information (e.g., image bitmaps) to
graphics components in order to render graphical output on the system display. To this end, the present invention
provides a markup language along with a set of shape elements and other elements, a grouping and compositing
system, and integration with a general property system in an object model to enable programs to populate a scene
graph with data structures, drawing primitives (commands), and other graphics-related data. When processed, the
scene graph results in graphics being displayed on the screen.

[0026] FIG. 2 represents a general, layered architecture 200 into which the present invention may be implemented.
As represented in FIG. 2, program code 202 (e.g., an application program or operating system component or the like)
may be developed to output graphics data in one or more various ways, including via imaging 204, via vector graphic
elements 206, and/or via function / method calls placed directly to a visual application programming interface (API)
layer 212. Direct interaction with the API layer is further described in the aforementioned copending patent application
entitled "Visual and Scene Graph Interfaces."

[0027] In general, imaging 204 provides the program code 202 with a mechanism for loading, editing and saving
images, e.g., bitmaps. These images may be used by other parts of the system, and there is also a way to use the
primitive drawing code to draw to an image directly.

[0028] In accordance with an aspect of the present invention, vector graphics elements 206 provide another way to
draw graphics, consistent with the rest of the object model (as described below). Vector graphic elements 206 may be
created via a markup language, which an element/ property system 208 and presenter system 210 processes to make
appropriate calls to the visual API layer 212. As described below with reference to FIG. 26, in general the vector graphic
elements 206 are parsed into objects of the object model from which a scene graph is drawn, which may be provided
to the scene graph via an element level via the element / property system 208 and presenter system 210, or may be
provided in a more efficient manner at a resource level, as also described below.

[0029] In one implementation, the graphics layer architecture 200 includes a high-level composition and animation
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engine 214, which includes or is otherwise associated with a caching data structure 216. The caching data structure
216 contains a scene graph comprising hierarchically-arranged objects that are managed according to a defined object
model, as described below. In general, the visual API layer 212 provides the program code 202 (and the presenter
system 210) with an interface to the caching data structure 216, including the ability to create objects, open and close
objects to provide data to them, and so forth. In other words, the high-level composition and animation engine 214
exposes a unified media APl layer 212 by which developers may express intentions about graphics and media to
display graphics information, and provide an underlying platform with enough information such that the platform can
optimize the use of the hardware for the program code. For example, the underlying platform will be responsible for
caching, resource negotiation and media integration.

[0030] In one implementation, the high-level composition and animation engine 214 passes an instruction stream
and possibly other data (e.g., pointers to bitmaps) to a fast, low-level compositing and animation engine 218. As used
herein, the terms "high-level" and "low-level" are similarto those used in other computing scenarios, wherein in general,
the lower a software component is relative to higher components, the closer that component is to the hardware. Thus,
for example, graphics information sent from the high-level composition and animation engine 214 may be received at
the low-level compositing and animation engine 218, where the information is used to send graphics data to the graphics
subsystem including the hardware 222.

[0031] The high-level composition and animation engine 214 in conjunction with the program code 202 builds a scene
graph to represent a graphics scene provided by the program code 202. For example, each item to be drawn may be
loaded with drawing instructions, which the system can cache in the scene graph data structure 216. As will be described
below, there are a number of various ways to specify this data structure 216, and what is drawn. Further, the high-level
composition and animation engine 214 integrates with timing and animation systems 220 to provide declarative (or
other) animation control (e.g., animation intervals) and timing control. Note that the animation system allows animate
values 10 be passed essentially anywhere in the system, including, for example, at the element property level 208,
inside of the visual APl layer 212, and in any of the other resources. The timing system is exposed at the element and
visual levels.

[0032] The low-level compositing and animation engine 218 manages the composing, animating and rendering of
the scene, which is then provided to the graphics subsystem 222. The low-level engine 218 composes the renderings
for the scenes of multiple applications, and with rendering components, implements the actual rendering of graphics
to the screen. Note, however, that at times it may be necessary and/or advantageous for some of the rendering to
happen at higher levels. For example, while the lower layers service requests from multiple applications, the higher
layers are instantiated on a per-application basis, whereby is possible via the imaging mechanisms 204 to perform
time-consuming or application-specific rendering at higher levels, and pass references to a bitmap to the lower layers.

SCENE GRAPH OBJECT MODEL

[0033] As described below, the rendering model is shared by the higher-level, control-based vector graphics elements
206, and the lower-level objects created by the visual API layer 212 used in the scene graph data structure 216. This
provides a significant amount of correlation between the higher-level elements of the present invention, and the lower-
level objects. The following describes one implementation of the scene graph object model.

[0034] FIGS. 3 and 4 show example scene graphs 300 and 400, respectively, including a base object referred to as
a visual. In general, a visual comprises an object that represents a virtual surface to the user and has a visual repre-
sentation on the display. As represented in FIG. 5, a base class visual provides the base functionality for other visual
types, that is, the visual class 500 is an abstract base class from which visual types (e.g., 501-506) derive.

[0035] As represented in FIG. 3, a top-level {or root) visual 302 is connected to a visual manager object 304, which
also has a relationship (e.g., via a handle) with a window (HWnd) 306 or similar unit in which graphic data is output for
the program code. The VisualManager 304 manages the drawing of the top-level visual (and any children of that visual)
to that window 306. FIG. 6 shows the VisualManager as one of a set of other objects 620 in the object model of the
graphics system described herein.

[0036] To draw, the visual manager 304 processes (e.g., traverses or transmits) the scene graph as scheduled by a
dispatcher 308, and provides graphics instructions and other data to the low level component 218 (FIG. 2) for its
correspondingwindow 306, such as generally described in U.S. Patent Application Serial Nos. 10/184,795, 10/184,796,
and 10/185,775. The scene graph processing will ordinarily be scheduled by the dispatcher 308 at a rate that is relatively
slower than the refresh rate of the lower-level component 218 and/or graphics subsystem 222. FIG. 3 shows a number
of child visuals 310-315 arranged hierarchically below the top-level (root) visual 302, some of which are represented
as having been populated via drawing contexts 316, 317 (shown as dashed boxes to represent their temporary nature)
with associated instruction lists 318 and 319, respectively, e.g., containing drawing primitives and other visuals. The
visuals may also contain other property information, as shown in the following example visual class:
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public abstract class Visual : VisualComponent
{
public Transform Transform { get; set; }
public float Opacity { get; set; }
public BlendMode BlendMode { get; set; }
public Geometry Clip { get; set; }
public bool Show { get; set; }
public HitTestResult HitTest (Point point);
public bool IsDescendant (Visual wvisual):;
public static Point TransformToDescendant (
Visual reference,
Visual descendant,
Point point);
public static Point TransformFromDescendant (
Visual reference,
Visual descendant,
Point point):
public Rect CalculateBounds():; // Loose bounds
public Rect CalculateTightBounds (); //
public bool HitTestable { get; set; }
public bool HitTestIgnoreChildren { get; set; }
public bool HitTestFinal { get; set; }

[0037] A transformation, set by the transform property, defines the coordinate system for the sub-graph of a visual.
The coordinate system before the transformation is called pre-transform coordinate system, the one after the transform
is called post-transform coordinate system, that is, a visual with a transformation is equivalent to a visual with a trans-
formation node as a parent. FIG. 7 generally provides an example of transformation, identifying the pre-transformation
and post-transformation coordinate systems relative to a visual. To get or set the transformation of a visual, the Trans-
form property may be used.

[0038] Note that the coordinate transforms may be applied in a uniform way to everything, as if it were in a bitmap.
Note that this does not mean that transformations always apply to bitmaps, but that what gets rendered is affected by
transforms equally. By way of example, if the user draws a circle with a round pen that is one inch wide and then applies
a scale in the X direction of two to that circle, the pen will be two inches wide at the left and right and only one inch
wide at the top and bottom. This is sometimes referred to as a compositing or bitmap transform (as opposed to a
skeleton or geometry scale that affects the geometry only). FIG. 8A is a representation of scaling transformation, with
a non-transformed image 800 appearing on the left and a transformed image 802 with a non-uniform scale appearing
on the right. FIG. 8B is a representation of scaling transformation, with the non-transformed image 800 appearing on
the left and a transformed image 804 with geometry scaling appearing on the right.

[0039] With respect to coordinate transformation of a visual, TransformToDescendant transforms a point from the
reference visual to a descendant visual. The point is transformed from the post-transformation coordinate space of the
reference visual to the post-transformation coordinate space of the descendant visual. TransformFromDescendant
transforms a point from the descendant visual up the parent chain to the reference visual. The point is transformed
from post-transformation coordinate space of the descendant visual to post-transfermation coordinate space of the
reference visual. The CalculateBounds method returns the bounding box of the content of the Visual in Post-Transfor-
mation coordinate space. Note that there may be an alternative version of the APl where more specific specifications
are allowed as to how the transform on a visual is interpreted during a coordinate transformation. For example, the
transform on the reference and descendant visual may or may not be taken into account. In this alternative, there are
thus four options, e.g., coordinates can be transformed from pre-transformation to pre-transformation space, pre-trans-
formation to post-transformation space, post-transformation to pre-transformation space, and post-transformation to
post-transformation space. The same concept applies to hit-testing, e.g., hit-testing may be started in pre-transforma-
tion or post-transformation transform coordinate space, and the hit-test results might be in pre-transformation or post-
transformation coordinate space.

[0040] Theclip property sets (and gets)the clipping region of a visual. Any Geometry (the geometry class is described
below with reference to FIG. 12) can be used as a clipping region, and the clipping region is applied in Post-Transfor-
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maltion coordinate space. In one implementation, a default setting for the clipping region is null, i.e., no clipping, which
can be thought of as an infinite big clipping rectangle from (-ee, -eo) 10 (oo, +o0) .

[0041] The Opacity property gets/sets the opacity value of the visual, such that the content of the visual is blended
on the drawing surface based on the opacity value and the selected blending mode. The BlendMode property can be
used to set (or get) the blending mode that is used. For example, an opacity (alpha) value may be set between 0.0
and 1.0, with linear alpha blending set as the mode, e.g., Color = alpha * foreground color + (1.0-alpha) * background
color). Other services, such as special effects properties, may be includedinavisual, e.g., blur, monochrome, and so on.
[0042] The various services (including transform, opacity, clip) can be pushed and popped cn a drawing context,
and push/ pop operations can be nested, as long as a pop call matches a push call. For example PushTransform(...);
PushOpacity (...) ; PopTransform(...); is illegal, because before the PopTransform call, PopOpacity needs to be called.
[0043] The PushTransform method pushes a transformation. Subsequent drawing operations are executed with re-
spect to the pushed transformation. The PopTransform pops the transformation pushed by the matching PushTrans-
form call:

void PushTransform(Transform transform);
void PushTransform(Matrix matrix);
void PopTransform();.

[0044] Similarly, the PushOpacity method pushes an opacity value. Subsequent drawing operations are rendered
on a temporary surface with the specified opacity value and then composite into the scene. PopOpacity pops the
opacity pushed by the matching PushOpacity call:

void PushOpacity(float opacity);
void PushOpacity(NumberAnimationBase opacity);
void PopOpacity();.

[0045] The PushClip method pushes a clipping geometry. Subsequent drawing operations are clipped to the geom-
etry. The clipping is applied in post transformation space. PopClip pops the clipping region pushed by the matching
PushClip call:

void PushClip(Geometry clip);
void PopClip();.

[0046] Note that push operations can be arbitrarily nested as long as the pop operations are matched with a push.
For example, the following is valid:

PushTransform(...)
DrawLine({...);
PushClip(...);
DrawLine(...);
PopClip () ;
PushTransform(...);
DrawRect(...);
PopTransform() ;
PopTransform() ;

~

[0047] Hit-testing is performed in the Post-Transformation coordinate space, and returns an identity of each hit-
testable visual that is hit, e.g., when a pen or mouse click is detected. An alternate version of the interface may allow
for hit-testing to start at a Pre-Transformation coordinate space relative to the visual where the hit test is started. Visuals
that are hit are returned in right-to-left, depth-first order. Hit-testing may be controlled with various flags, including
HitTestable, which determines if the visual is hit-testable (the default is true), and HitTestFinal, which determines if hit-
testing stops when the visual is hit, i.e. if a Visual is hit and the HitTestFinal property of the visual is true, hit-testing
aborts and returns the resulis collected up to this point (the default is false). Another flag is HitTestlgnoreChildren,
which determines if the children of a visual should be considered when hit-testing is performed on a visual (the default
is false).

[0048] A ProxyVisual is a visual that may be added more than once into the scene graph. Since any visual referred
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to by a ProxyVisual may be reached by multiple paths from the root, read services (TransformToDescendent, Trans-
formFromDescendent and HitTest) do not work through a ProxyVisual. In essence, there is one canonical path from
any visual to the root of the visual tree and that path does not include any ProxyVisuals.

[0049] As representedin FIG. 5, various types of visuals are defined in the object model, including ContainerVisuals
501, DrawingVisuals 502, ValidationVisuals 503, SurfaceVisuals 504 and HwndVisuals 505. The table below sets forth
example methods of a DrawingVisual:

public class DrawingVisual : Visual
{

public DrawingVisual();

public IDrawingContext Open();

public IDrawingContext Append():;
}

[0050] A DrawingVisual is a container for graphical content (e.g. lines, text, images, and so forth). Note that it is
possible to add a Visual into a DrawingVisual, but in some implementations this is not allowed. The DrawingVisual 502
includes an Open method, which returns an IDrawingContext that can be used to populate the DrawingVisual, e.g.,
with other visuals and drawing primitives, as described below. In one implementation, for various reasons also described
below, a DrawingVisual may be only opened once to populate its drawing context; in other words, such a DrawingVisual
is immutable. After the DrawingVisual has been populated, the DrawingVisual is closed using a Close method, e.g.,
on the drawing context. Note that an Open call may clear any contents (children) of a visual, however in one alternative
implementation, there is provided an Append method, to open a current visual in a manner that appends to that visual.
In otherwords, an OpenForAppend call works like Open, except the current content of the DrawingVisual is not cleared
out on the open.

[0051] The following is an example of how a drawing context is used to populate a visual:

ContainerVisual cvl = new ContainerVisual () :;
DrawingVisual dvl = new DrawingVisual{():;

10
Page 955 of 1164



70

15

20

25

30

35

40

45

50

55

EP 1 462 998 A2

// Open a drawing context. The context
// will automatically be closed when
// exiting the using block. This will also
// replace any contents that might already
// be in dvl.
using (IDrawingContext dc = dvl.Open{())
{
dc.Drawline (new Pen (Brushes.Blue), new Point(...), new Point{...))7

}

// Add dvl te the child collection of cvl
cvl.Children.Add(dvl) ;

// Add another arbitrary visual to cvl
cvl.Children.Add (someOtherVisual) ;

// Create another DrawingVisual
DrawingVisual dv2 = new DrawingVisuall();

using (IDrawingContext dc = dv2.Open|())

// This sets up a new coordinate system
// where everything is twice as big
dv.PushTransform(new Scale(2.0, 2.0));

// This line is drawn in the new scaled
// coordinate system.
dc.Drawline (new Pen(Brushes.Red), new Point{(...), new Point{(...))};

// This reverts to the original coordinate system.
dv.PopTransform() ;

dc.DrawLine (new Pen(Brushes.Green), new Point(...), new Point(...)):

}

// Add dv2 to the child collection of cvl;
cvl.Children.Add(dv2) ;

[0052] In general, a ValidationVisual 503 is conceptually similar to a DrawingVisual, except that a ValidationVisual
is populated when the system requests that it be filled, instead of when the program code wants to populate it. For
example, as described in U.S. Serial Ne. 10/185,775, the high-level composition and animation engine 214 (FIG. 2)
may invalidate scene graph data as resources are needed, such as when part of a scene graph is not visible. For
example if some parts are scrolled off the display, clipped, and so on. If the invalidated scene graph data is later needed,
the program code 202 called will be called back to redraw (validate) the invalidated portion of the scene graph. To this
end, one typical usage scenario is for a program code to subclass the ValidationVisual and override the OnValidate
method. When the system calls the OnValidate method, a drawing context is passed in, and the program the uses the
drawing context repopulate the ValidationVisual.

[0053] The example below shows one way to implement a simple ValidationVisual, e.g., one that draws a line with
a certain color. The color of the line can be changed by calling SetColor. To force the update of the ValidationVisual,
SetColor calls Invalidate to force the graphics sub-system to revalidate the ValidationVisual:
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public class MyValidationVisual : validationVisual
{
public override void OnvValidate (IDrawingContext dc)
{
dc.DrawlLine (m_color, ..);

}

public void SetColor(Color newColor)
{
m_color = color;
Invalidate(); // Force a redraw of the ValidationVisual to
// reflect the color change.
}

private Coleor m_color

[0054] This example shows how to use the ValidationVisual:

MyValidationVisual myVV = new MyValidationVisual ();
container.Children.Add (myVV) ;

myVV. SetColor (new Color({..)):

[0055] FIG. 4 shows an example scene graph 400 in which ContainerVisuals and DrawingVisuals are related in a
scene graph, and have associated data in the form of drawing primitives, (e.g., in corresponding drawing contexts).
The ContainerVisual is a container for Visuals, and ContainerVisuals can be nested into each other. The children of a
ContainerVisual can be manipulated with a VisualCollection returned from a Children property of the VisualContainer.
The order of the Visuals in the VisualCollection determines in which order the Visuals are rendered, i.e. Visuals are
rendered from the lowest index to the highest index from back to front (painting order). For example, with proper
parameters with three drawing visuals representing red, green, and blue rectangles hierarchically under a container
visual, the following code would result in three rectangles being drawn (translating to the right and down), a red rectangle
in back, a green rectangle in the middle and a blue rectangle in front:

VisualCollection vec = m_cv.Children;
vc.Add (new DrawingVisual());
vc.Add (new DrawingVisual()) ;
vc.Add (new DrawingVisual()) ;

for (int i = 0; i < vc.Count; i++)
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DrawingVisual v = (DrawingVisual) (vc{il};
if (v '= null)
{ v.Transform = Transform.CreateTranslation(i * 20.0f, i*20f);
IDrawingContext dc = v.Open{():
dc.DrawRectangle (
new Brush(colors[i]),
null,
new Point2D(0, O),
new Point2D(100.0f, 100.0f));
v.Close (dc):;

[0056] As represented in FIG. 5, another type of visual object is a SurfaceVisual 604. In general, as represented in
FIG. 3, a SurfaceVisual object 315 references an in-memory surface (bitmap) 322 that the program code 202 (FIG. 2)
can access. The client program code 202 can supply its own surface memory, or it can request that the memory be
allocated by the surface object.

[0057] The program code 202 has the option to open a SurfaceVisual and get a drawing context 323, into which the
program code 202 can write pixel data 324 or the like and directly put those pixels onto the surface. This is represented
in FIG. 3 by the dashed line between the surface object 322, the drawing context 323 (shown as a dashed box to
represent its temporary nature) and the pixel data 324.

[0058] The program code 202 also has an option to create a surface visual manager 330 and associate a visual
subgraph 332 with the SurfaceVisual 315. This option is represented in FIG. 3 by the dashed line between the surface
object 322 and the surface visual manager 330. Note that the visual subgraph 332 can also nest other surface visuals,
as also shown in FIG 3. The surface visual manager 330 (also shown as a type of other object in the set 620 of FIG.
6) walks the visual subgraph 332 to update the SurfaceVisual bitmap 322. Further, note that this traversal is scheduled
by the dispatcher 308, and for efficiency may be throttled to control how often this bitmap 322 is updated. The surface
visual manager 330 does not have to traverse the visual subgraph 322 each time and/or at the same rate that the top
level visual manager 302 walks the rest of the scene graph.

[0059] With respect to surfaces, as further described with reference to FIGS. 9A-9C, in general, the present graphics
model thus allows compositing a set of visuals to a surface, immediate-mode rendering of vector and bitmap primitives
into a surface, compositing a surface onto the desktop or onto another surface, and controlling which surface in a
surface list is used to composite into or to draw into. A surface list is defined as a collection of one or more surfaces
(i.e. frames/buffers) of physical (system or video) memory used to store compositions of visuals or graphical drawings,
or both. One of the surfaces of the surface list may be set as a current back buffer where drawing and/or compositing
is done, and one of the surfaces of the surface list is set as a current primary, or front buffer, which is used to composite
onto another render target.

[0060] Surfaces may be used in a number of ways. By way of example, FIG. 9A shows compositing to a surface. In
FIG. 9A, a surface visual manager object 900 connects a surface list 902 as a rendertarget for a visual tree 904. During
each compositing cycle, the visuals are composited into the surface of the surface list that is currently serving as the
active back buffer for the surface list. The surface being composited to can include a surface owned by the client/high
level compositing engine 214 (FIG. 2) for in-process compositing scenarios, a surface owned by the low-level com-
positing engine 218 for scenarios where the client does not need the bits but the low-level compositing engine 218
needs them to compaosite the surface onto another render target, or a cross-process surface, for scenarios where the
client needs access to the surface bits, but the low-level compositing engine 218 also needs the surface for other
compositing work.

[0061] The compositing is controlled by a timing service that is attached to the Visual Manager. One example of a
timing service, is a manual mode that might be used as in the example below:
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// create a manual timing service and attach a visual manager
TimingService timingService = new ManualTimingService(visualManager):

// composite the visual tree to the current back buffer of the surface
visualManager.Render () ;

foreach (Tick tick in timingService)

// advance the back buffer to the next frame of the surface
surfacelist.NextFrame () ;

// advance the time of the visual tree
timingService.Tick(tick);

// composite the visual tree tc the current back buffer of surface
visualManager.Render () ;

[0062]

Anotherway to use a surface is with immediate-mode rendering to a surface, via a context. Attaching a surface

list to a visual (a surface visual) enables immediate-mode rendering to the surface of the surface list that is currently
serving as the active back buffer for the surface list. This rendering is done by cbtaining a drawing context from the
surface visual and executing drawing commands on that context, as described above. Note that obtaining a drawing
context locks the surface so that other compositing operations cannotbe done to it. Each drawing command is executed
immediately, and vectors and other surfaces can be drawn (blended) onto the surface. However, other visuals cannot
be drawn onto the surface, but instead can be composited into the surface by associating it with a visual manager, as
previously described (e.g., in FIG. 9A).

// attach a surface list to a wvisual
SurfaceVisual surfaceVisual = new SurfaceVisual (surfacelist);

// enable immediate-mode rendering to (and lock) back buffer
surface
BaseDrawingContext dc = surfaceVisual.Open()};

// draw a line (immediately) to the current back buffer of the
surface
dc.DrawLine (pen, startPoint, endPoint);

// unlock the surface - we're done with immediate-mode rendering
surfaceVisual.Close (dc) ;

[0063]

Another use for surfaces is when compositing a surface onto another rendertarget. To this end, once a surface

list is attached to a surface visual, the surface can then be attached as a node in a visual tree, and the surface of the
surface list that is currently serving as the primary or front buffer can be composited to another surface or to the desktop.
This is illustrated in FIG. 9B and in the example below:
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// attach a surface list to a visual
SurfaceVisual surfaceVisual = new SurfaceVisual(surfacelist);

// Add the surfaceVisual to a visual tree for compositing onto another
// render target
rootVisual.Add (surfaceVisual);

[0064] Live composition toffrom a surface is represented in FIG. 9C, where the above-described capabilities are
combined so that compositing to the back buffer surface of a surface list and compositing from the front buffer surface
of a surface list (e.g. to the desktop) happen simultaneously. Note that to eliminate the undesirable video effect known
as tearing, the surface list should have at least two surfaces, a front and a back buffer surface. A surface used as in
FIG. 9C is likely owned by the low-level engine 218, or is a cross-process surface to make the composition in the low
level engine 218 perform better.

[0065] Surfaces are constructed as independent objects, as set forth in the examples of constructors below:
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public class Surface

{

// create and allocate a blank surface without initial data
public Surface(int width,

int height,

int dpi,

PixelFormat pixelFormat,

SurfaceFlags flags)

// create a surface using the supplied memory
public Surface (int width,
int height,
int dpi,
PixelFormat pixelFormat,
IntPtr pixels, // managed memory for the surface
Int stride)

// create from a source (i.e. Clone)

public Surface (Surface sourcesurface,
SurfaceFlags flags)

// Create from File or URL

public Surface (String filename,
SurfaceFlags flags)

// Create from Stream

public Surface (System.IO.Stream stream,
SurfaceFlags flags)

// Create from HBITMAP (which can’t be selected into an HDC)
public Surface (HBITMAP hbitmap, HPALETTE hPalette)

// Create from HICON
public Surface (HICON hicon)

// read-only properties
public Int Width {get; }

public Int Height {get; }
public Int Dpi {get;}

public PixelFormat Format{get; }
public int Stride{get; }

public IntPtr Buffer {get;}
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public class Surfacelist
{
// Create a list of blank surfaces (without initial data).
public surfacelList (int width,
int height,
int dpi,
PixelFormat pixelFormat,
int numSurfaces,
SurfaceFlags flags)

// Create a Surfacelist that uses the specified surfaces
// All the surfaces must have identical properties (w, h,
// dpi, etc).

public Surfacelist (Surface []surfaces)

// change the front buffer to the first-in~line back buffer
public Flip ()

// advance the back buffer to the next surface
public Next()

public int FrontBufferIndex {get; set;}
public int BackBufferIndex {get; set:}
public Surface GetFrontBuffer ()

public Surface GetBackBuffer ()
public Surface GetSurface(int surfaceIndex)

[0066] Once constructed, a surface and/or a surface list can be attached to a surface visual object or to a visual
manager object.

// Create a surface visual
public SurfaceDrawingVisual (Surface surface)
public SurfaceDrawingVisual (SurfaccList surfacelist)

// Create a visual manager with a surface render target
public VisualManager (Surface surface)
public VisualManager (SurfacelList surfaceList)

[0067] Further, a surface can get data from a decoder, and/or send its data to an encoder for writing to a specific file
format. Surfaces can also receive/send data from/to effect interfaces. A surface can be constructed for any pixel format
from the full set of supported surface format types. However, some adjustmenis may be made to the specified pixel
format, e.g., if the specified pixel format is less than 32 bits per pixel, then the format will be promoted to 32 bits per
pixel. Whenever bits are requested from a surface in the original format, the surface will be copied to a buffer of the
requested pixel format using a format conversion filter.

[0068] Returning to FIG. 5, yet another visual is an HwndVisual 505, which positions a Win32 child HWnd in the
scene graph. More particularly, legacy programs will still operate via the WM_PAINT method (or the like) that draws
to achild HWnd (orthe like) based on prior graphics technology. To support such programs in the new graphics process-
ing model, the HwndVisual allows the Hwnd to be contained in a scene graph and moved as the parent visual is
repositioned, as represented in FIG. 10A. As a result of limitations with existing Hwnds, however, when rendered, a
child Hwnd can only be on top of other windows, and cannot be rotated or scaled like other visuals described above.
Some clipping is possible, as represented in FIG. 10B, where the dashed lines indicate the HWnd's displayed rectangle
being clipped during relative movement with respect to its parent visual.
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[0069] Othertypes of visuals 506 are also feasible, and the present cbject model is extensible to allow others to be
developed. For example, as represented in FIG. 11, a layered visual 1100 enables an application developer to sepa-
rately control the information in a visual via multiple data streams, providing a finer granularity of control relative to
visuals having a single data stream. Note that similar granularity of control can be accomplished by having (e.g., three)
separate child visuals under a single parent visual, however this requires that the program code work with multiple
visuals, which is more complicated than working with a single layered visual having indexes to multiple layers.
[0070] By way of example, in FIG. 11, background data, content data and border data are contained in a single
layered visual, but are separated from one another as indexed by a layer value, e.g., 0, 1 or 2, respectively. Layers
can be inserted, including tacked onto either end, and/or deleted, with the layering order (e.g., left-to-right as shown)
defining an implied Z-order for display. Note that for security, child content and other data in a layered visual cannot
be enumerated.

[0071] Othertypes of visuals include container visuals, and redirected child HWnd visuals, in which content is drawn
to a bitmap, and incorporated into a surface visual. Three-dimensional visuals enable a connection between two-
dimensional and three dimensional worlds, e.g., a camera-like view is possible via a two-dimensional visual having a
view into a three-dimensional world.

[0072] Many of the resource objects are immutable once created, that is, once they are created they cannot be
changed for various reasons, including simplifying threading issues, preventing corruption by others, and simplifying
the interaction with elements and APIs. Note that this generally simplifies the system. It should be noted, however, that
it is feasible to have a system where such objects are mutable, but for example would require managing a dependency
graph. For example, while it is possible to have a system where such objects are mutable, if program code changed
the clip set on a Visual, the visual would need to be re-rendered, thus requiring a notification / registration mechanism,
e.g., if a new clip is assigned to a visual, the visual registers itself with the clip for notifications (e.g., a clip changed
notification). Thus, in one implementation, for simplification purposes, resource objects are immutable.

[0073] These resource objects can be defined with a constructor, which is a straightforward, generic way to create
an object, or by using a companion builder object, as described below. For instance, to create a SolidColorBrush,
(brush objects are described below), a constructor may be used:

Brush MyBrush = new SolidColorBrush(Colors.Red);

[0074] The user can also use the static members on the Brushes class to get a set of predefined colors.

[0075] Because immutable objects cannot be changed, to effectively change an object, the user needs to create a
new object and replace the old one with it. To this end, many of the resource objects in the system may utilize the
builder pattern, in which immutable objects are created with a builder class, which is a companion class that is mutable.
The user creates an immutable object to mirror the parameters set on the builder, creates a new builder for that object,
and initializes it from the immutable object. The user then changes the builder as necessary. Once done, the user can
build a new object, by changing the builder and reusing it to create another immutable object. Note that having immu-
table objects with sel properties is desirable, and that immutable objects cannot be changed, but only replaced by firing
a property change event.

[0076] Thus, instead of using a constructor to create a SolidColorBrush as described above, a SolidColorBrushBuild-
er may be used:

SolidColorBrushBuilder MyBuilder = new
SolidColorBrushBuilder();
MyBuilder.Color = Colors.Red;

Brush MyBrush = MyBuilder. ToBrush();

[0077] Most objects that take static values can also take animation objects. For instance, on the DrawingContext
there is an override on DrawCircle that takes a PointAnimationBase for the center of the circle. In this way, the user
can specify rich animation information at the primitive level. For resource objects there exists an animation collection
in addition to the base value. These are composited, whereby if the user wanted to animate the above example, the
user could specify the following example line before the brush is built:

MyBuilder.ColorAnimations.Add(new ColorAnimation (...));
[0078] Note that an object with animation parameters is still immutable, because its animation parameters are static.
However, when the scene graph is processed (e.g., traversed), the meaning of animation parameters changes over

time, giving the appearance of animated, not static, data.
[0079] As described above, visuals can be drawn on by populating their drawing contexts with various drawing prim-
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itives, including Geometry, ImageData and VideoData. Furthermore, there are a set of resources and classes that are
shared through this entire stack. Thisincludes Pens, Brushes, Geometry, Transforms and Effects. The IDrawingContext
exposes a set of drawing operations that can be used to pepulate a DrawingVisual, ValidationVisual. ISurfaceDraw-
ingContext, a base interface to IDrawing context, can be used to populate a SurfaceVisual. In other words, the drawing
context exposes a set of drawing operations; for each drawing operation there are two methods, one that takes con-
stants as arguments, and one that takes animators as arguments.

[0080] The DrawlLine method draws a line with the specified pen from the start point to the end point.

public void DrawLine (Pen pen, Point start, Point end);
public void DrawlLine (

Pen pen,

PointAnimationBase start,

PointAnimationBase end);

[0081] The DrawRoundedRectangle method draws a rounded rectangle with the specified brush and pen; brush and
pen can be null.

public void DrawRoundedRectangle(
Brush brush,
Pen pen,
Point topleft,
Size size,
float radius);
public void DrawRoundedRectangle (
Brush brush,
Pen pen,
PointAnimationBase topLeft,
SizeAnimationBase size,
NumberAnimationBase radius);
public void DrawRoundedRectangle (
Brush brush,
Pen pen,
Point topLeft,
Point bottomRight,
float rx,
float xy);
public void DrawRoundedRectangle (
Brush brush,
Pen pen,
PointAnimationBase topLeft,
PointAnimationBase bottomRight,
NumberAnimationBase radiusX,
NumberAnimationBase radiusyY):;

[0082] The DrawGeometry method draws a path with the specified brush and pen; brush and pen can be null.

public void DrawGeometry (
Brush brush,
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Pen pen,
Geometry geometry):

[0083] The DrawRectangle method draws a rectangle with the specified brush and pen; brush and pen can be null.

public wvoid DrawRectangle (
Brush brush,
Pen pen,
Point topLeft,
Size size);

public void DrawRectangle (
Brush brush,
Pen pen,
PointAnimationBase topLeft,
SizeAnimationBase size);

[0084] The DrawSurface method draws a surface.

public wvoid DrawSurface(
Surface surface,
Point topleft,
Size size,
float opacity);

public wvoid DrawSurface (
Surface image,
PointAnimationBase topLeft,
SizeAnimationBase si:ze,
NumberAnimationBase opacity):

[0085] Geometry is a type of class (FIG. 12) that defines a vector graphics skeleton, without stroke or fill. Each
geocmetry object is a simple shape (LineGeometry, EllipseGeometry, RectangleGeometry), a complex single shape
(PathGeometry) or a list of such shapes GeometryList with a combine operation (e.g., union, intersection, and so forth)
specified. These objects form a class hierarchy as represented in FIG. 12.

[0086] As represented in FIG. 13, the PathGeometry is a collection of Figure objects. In turn, each of the Figure
objects is composed of one or more Segment objects which actually define the figure's shape. A Figure is a sub-section
of a Geometry that defines a segment collection. This segment collection is a single connected series of two-dimen-
sional Segment objects. The Figure can be either a closed shape with a defined area, or just a connected series of
Segments that define a curve, but no enclosed area.

[0087] Thefilled area of the PathGeometry is defined by taking the contained Figures that have their Filled propetrty
set to true, and applying a FillMode to determine the enclosed area. Note that the FillMode enumeration specifies how
the intersecting areas of Figure objects contained in a Geometry are combined to form the resulting area of the Ge-
ometry. An "Alternate" rule determines whether a point is inside the canvas, by conceptually drawing a ray from that
point to infinity in any direction, and then examining the places where a segment of the shape crosses the ray. By
starting with a count of zero and adding one each lime a Segment crosses the ray from left to right and subtracting
one each time a path segment crosses the ray from right to left, after counting the crossings, if the result is zero then
the pointis outside the path. Otherwise, itis inside. A "winding" rule determines whether a point on the canvas is inside,
and works by conceptually drawing a ray from that point to infinity in any direction and counting the number of path
Segments from the given shape thatthe ray crosses. If this numberis odd, the pointis inside; if even, the pointis outside.
[0088] As represented in FIG. 14, when geometry (e.g., a rectangle) is drawn, a brush or pen can be specified, as
described below. Furthermore, the pen object also has a brush object. A brush object defines how to graphically fill a
plane, and there is a class hierarchy of brush objects. This is represented in FIG. 14 by the filled rectangle 1402 that
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results when the visual including the rectangle and brush instructions and parameters is processed.

[0089] As described below, some types of Brushes (such as gradients and nine grids) size themselves. When used,
the size for these brushes is obtained from the bounding box, e.g., when the GradientUnits/DestinationUnits for the
Brush is set to ObjectBoundingBox, the bounding box of the primitive that is being drawn is used. If those properties
are set to UserSpaceCnUse, then the coordinate space is used.

[0090] A Pen object holds onto a Brush along with properties for Width, LinedJoin, LineCap, MiterLimit, DashArray
and DashOffset, as represented in the example below:

public enum System.Windows.Media.PenLineCap

{
}

Butt, Round, Square
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public enum System.Windows.Media.PenLinedJoin
{
Miter, Round, Bevel

}

public class System.Windows.Media.Pen
{

// Constructors
public Pen(Color color, float width):;
public Pen(Brush brush, float width);

// Properties
public float[] DashArray { get; 1}

public float DashOffset { get; }
public FloatZAnimationCollection DashOffsetAnimations { get; }

public PenLineCap LineCap { get; }
public PenLineJoin LineJoin { get; }

public flocat MiterLimit { get; }
public FloatAnimationCollection MiterLimitAnimations { get; }

public float Opacity { get; }
public FloatAnimationCollection OpacityAnimations { get; }

public Brush Brush { get; }

public float Width { get; }
public FloatAnimationCollection WidthAnimations { get; }

}

public sealed class System.Windows.Media.PenBuilder : Builder
{

// Fields

// Constructors

public PenBuilder();

public PenBuilder (Color color);
public PenBuilder (Brush brush);
public PenBuilder (Pen pen);

// Properties
public float[] DashArray { get; set; }

public float DashOffset { get; set; }
public FloatAnimationCollectionBuilder DashOffsetAnimations ({
get; }

public PenlLineCap LineCap { get; set; }
public PenLineJoin LineJdoin { get; set; }

public float MiterLimit { get; set; }
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public FloatAnimationCollectionBuilder MiterLimitAnimations {
get; }

public float Opacity { get; set; }

public FloatAnimationCollectionBuilder OpacityAnimations { get:;
}

public Brush Brush { get; set; }

public float Width { get; set; }
public FloatAnimationCollectionBuilder WidthAnimations { get; }

// Methods
public Pen ToPen();

[0091] As mentioned above, the graphics object model of the present invention includes a Brush object model, which
is generally directed towards the concept of covering a plane with pixels. Examples of types of brushes are represented
in the hierarchy of FIG. 15, and, under a Brush base class, include SolidColorBrush, GradientBrush, ImageBrush,
VisualBrush (which can reference a Visual) and NineGridBrush. GradientBrush includes LinearGradient and Radial-
Gradient objects. As described above, Brush objects are immutable.

30

35

public abstract class System.Windows.Media.Brush
{
float Opacity { get: }
FloatAnimationCollection OpacityAnimations { get:; }
}
[0092] The following sets forth an example BrushBuilder class:
public abstract class System.Windows.Media.BrushBuilder : Builder
{
public wirtual Brush ToBrush{():
public override sealed object CreateInstance():
{
return ToBrush():
}
float Opacity { get; set:; }
FloatAnimationCollectionBuilder OpacityAnimations { get; }
}

[0093] Note that Brush objects may recognize how they relate to the coordinate system when they are used, and/or
how they relate to the bounding box of the shape on which they are used. In general, information such as size may be
inferred from the object on which the brush is drawn. More particularly, many of the brush types use a coordinate
system for specifying some of their parameters. This coordinate system can either be defined as relative to the simple
bounding box of the shape to which the brush is applied, or it can be relative to the coordinate space that is active at
the time that the brush is used. These are known, respectively, as ObjectBoundingBox mode and UserSpaceOnUse
mode.
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public enum System.Windows.Media.BrushMappingMode
{

ObjectBoundingBox,

UserSpaceOnUse,

[0094] A SolidColorBrush object fills the identified plane with a solid color. If there is an alpha component of the color,
it is combined in a multiplicative way with the corresponding opacity attribute in the Brush base class. The following
sets forth an example SolidColorBrush object:

public sealed class System.Windows.Media.SolidColorBrush : Brush
{

// Constructors

public SolidColorBrush(); // initialize to black

public SclidColorBrush(Color color) ;

public SolidColorBrush{System.Windows.Media.Animation.ColorComposer
colorComposer) ;

// Properties
pubklic Color Color { get; }
public IEnumerator ColorAnimations { get; }

}

public class System.Windows.Media.SoclidColorBrushBuilder : BrushBuilder
{

// Constructors

public SolidColorBrushBuilder():

public SolidColorBrushBuilder (Color color):

public SolidColorBrushBuilder (SolidColorBrush scp);

// Properties
public Color Color { get; set; }
public AnimationList ColorAnimations { get; }

// Methods
public virtual Brush ToBrush ()} ;

[0095] The GradientBrush objects, or simply gradients, provide a gradient fill, and are drawn by specifying a set of
gradient stops, which specify the colors along some sort of progression. The gradient is by drawn by performing linear
interpolations between the gradient stops in a gamma 2.2 RGB color space; interpolation through other gammas or
other color spaces (H3SB, CMYK and so forth, is also a feasible alternative. Two types of gradient objects include linear
and radial gradients.

[0096] In general, gradients are composed of a list of gradient stops. Each of these gradient stops contains a color
(with the included alpha value) and an offset. If there are no gradient stops specified, the brush is drawn as a solid
transparent black, as if there were no brush specified at all. If there is only one gradient stop specified, the brush is
drawn as a solid color with the one color specified. Like other resource classes, the gradient stop class (example in
the table below) is immutable.
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public class System.Windows.Media.GradientStop
{
public GradientStop(Color color, float offset);

public Color Color { get; }

public AnimationEnumerator ColorAnimations { get: }
public float Offset { get; }

public AnimationEnumerator OffsetAnimations { get; 1}

}

public class System.Windows.Media.GradientStopBuilder : Builder
{

public GradientStopBuilder ();

public GradientStopBuilder (Color color, float offset);

public Color Color { get; set; }

public AnimationList ColorAnimations { get; }
public float Offset ( get: set; }

public AnimationList OffsetAnimations { get; }
public GradientStop ToGradientStop():

[0097] There is also a collection class, as set forth in the following example:

public class System.Windows.Media.GradientStopCollection : ICollection
{
public GradientStopCollection():; // empty list
public GradientStopCollection(GradientStop[] GradientStops):
public GradientStopCollection(ICollection c);

// IEnumerable
public IEnumerator GetEnumerator();

// ICollection
public void CopyTo (Array array, int index);
public bool ICollection.IsSynchronized { get { return false; } }
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)

public int Count { get; }
public object ICollection.SyncRoot { get; }

// Extra functions

public GradientStop this{int index] [ get; }

public bool Contains (GradientsStop value);

public int IndexOf (GradientStop value); // returns first one

public int IndexOf (GradientStop value, int startIndex);

public int IndexOf(GradientStop wvalue, int startIndex, int count):
public int LastIndexOf (GradientStop value);

public int LastIndexOf (GradientStop value, int startIndex):;

public int LastIndexOf (GradientStop value, int startIndex, int count);
public GradientStopCollecticn GetRange (int index, int count);

public class System.Windows.Media.GradientStopCollectionBuilder : Builder,

{

TList

public GradientStopCollectionBuilder():

public GradientStopCollectionBuilder (GradientStop [] GradientStops);

public GradientStopCollectionBuilder(ICollection c¢);

public GradientStopCollectionBuilder(GradientStopCollection
GradientStops) ;

// IEnumerable
public IEnumerator GetEnumerator(}:;

// ICollection

public void CopyTo(Array array, int index);

public bool ICollection.IsSynchronized { get { return false; } }
public int Count { get; !}

public object ICcllection.SyncRoot { get; }

// IList

public bool IsFixedSize { get { return false; } }

public bool IsReadOnly { get { return false; } }

public object IList.this [int index] { get; set; }

public int IList.Add (object value) ;

public void Clear():;

public bool IList.Contains (object wvalue) ;

public int IList.IndexOf (object value); // returns first one
public void IList.Insert(int index, object value);

public void IList.Remove (ocbject value); // removes first one
public void RemoveAt (int index);

// Extra functions

public GradientStop this [int index] { get; set; }

public int Add(GradientStop wvalue);

public bool Contains (GradientStop value);

public int IndexOf (GradientStop value); // returns first one
public int IndexOf (GradientStop value, int startIndex);

public int IndexOf (GradientStop value, int startIndex, int count):
public int LastIndexOf (GradientStop value):

public int LastIndexOf (GradientStop value, int startIndex):;

public int LastIndexOf (GradientStcop value, int startIndex, int count);
public void Insert(int index, GradientStop value);

public void Remcve (GradientStop value); // removes first one
public void AddRange (ICollection ¢);
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public void InsertRange (int index, ICollecticn c):;

public void RemoveRange (int index, int count);

public void SetRange(int index, ICollection c);

public GradientStopCollectionBuilder GetRange {(int index, int count);

// Capacity is a hint. It will throw an exception if it is set less
than Count.
public int Capacity { get; set; )}

// Builder overloads

public override object Build():

public override void ResetBuilder();

public override void SetBuilder(Object example);

public GradientStopCollection ToGradientStopCollecticn();

[0098] As represented in the table below, the GradientSpreadMethod specifies how the gradient should be drawn
outside of the specified vector or space. There are three values, including pad, in which the edge colors (first and last)
are used to fill the remaining space, reflect, in which the stops are replayed in reverse order repeatedly to fill the space,
and repeat, in which the stops are repeated in order until the space is filled:

public enum System.Windows.Media.GradientSpreadMethod
{

Pad,

Reflect,

Repeat

[0099] FIG. 16 shows examples of the GradientSpreadMethod. Each shape has a linear gradient going from white
to grey. The solid line represents the gradient vector.

[0100] The LinearGradient specifies a linear gradient brush along a vector. The individual stops specify colors stops
along that vector. An example is shown in the table below:

27
Page 972 of 1164



70

15

20

25

30

35

40

45

50

55

EP 1 462 998 A2

public class System.Windows.Media.LinearGradient : GradientBrush

{

// Sets up a gradient with two colors and a gradient vector

// specified to fill the object the gradient is applied to.

// This implies ObjectBoundingBox for the GradientUnits

// property

public LinearGradient (Color colorl, Color color2, float
angle);

public BrushMappingMode GradientUnits { get; }
public Transform GradientTransform { get; }
public GradientSpreadMethod SpreadMethod { get; 1}

// Gradient Vector

public Point VectorStart { get; }

public PointAnimationCollection VectorStartAnimations { get; }
public Point VectorEnd { get; }

public PointAnimationCollection VectorEndAnimations { get; }

// Gradient Stops
public GradientStopCollection GradientStops { get; }

public class System.Window.Media.LinearGradientBuilder :

{

GradientBrushBuilder

public LinearGradientBuilder():

public LinearGradientBuilder (Color colorl, Color color2, float
angle) ;

public LinearGradientBuilder (LinearGradient 1g):

// GradientUnits: Default is ObjectBoundingBox

public BrushMappingMode GradientUnits { get; set; }

// GradientTransform: Default is identity

public Transform GradientTransform { get; set; }

// SpreadMethod: Default is Pad

public GradientSpreadMethod SpreadMethod { get; set; ]}

// Gradient Vector

// Default wvector is (0,0) - (1,0)

public Point VectorStart { get; set; }

public PointAnimationCollectionBuilder VectorStartAnimations {
get; set; }

public Point VectorEnd { get; set; }

public PointAnimationCollectionBuilder VectorEndAnimations { get; set;

}

// Gradient Stops
public void AddStop(Color color, float offset};
public GradientStopCollectionBuilder GradientStops { get;

set; }
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[0101] The RadialGradient is similar in programming model to the linear gradient. However, whereas the linear gra-
dient has a start and end point to define the gradient vector, the radial gradient has a circle along with a focal point to
define the gradient behavior. The circle defines the end point of the gradient, that is, a gradient stop at 1.0 defines the
color atthe circle. The focal point defines center of the gradient. A gradient stop at 0.0 defines the color atthe focal point.
[0102] FIG. 17 shows a radial gradient that from white to grey. The outside circle represents the gradient circle while
the dot denotes the focal point. This example gradient has its SpreadMethed set to Pad:

public class System.Windows.Media.RadialGradient : GradientBrush
{

// Sets up a gradient with two colors.

// This implies ObjectBoundingBox for the GradientUnits

// property along with a center at (0.5,0.5)

// a radius of 0.5 and a focal point at (0.5,0.5)

public RadialGradient (Color colorl, Color color2);

public BrushMappingMode GradientUnits { get; }
public Transform GradientTransform { get; }
public GradientSpreadMethod SpreadMethod { get; }

// Gradient definition

public Point CircleCenter { get; }

public PointAnimationCollection CircleCenterAnimations { get; }
public float CircleRadius { get; }

public FloatAnimationCollection CircleRadiusAnimations { get; }
public Point Focus { get; |}

public PointAnimationCollection FocusAnimations { get; }

// Gradient Stops
public GradientStopCollection GradientStops { get; 1}
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public class System.Windows.Media.RadialGradientBuilder :
GradientBrushBuilder
{
public RadialGradientBuilder ();
public RadialGradient (Color colorl, Color color2);
public RadialGradientBuilder (RadialGradient rg):;

// GradientUnits: Default is ObjectBoundingBox

public BrushMappingMode GradientUnits { get; set; }

// GradientTransform: Default is identity

public Transform GradientTransform { get; set; }

// SpreadMethod: Default is Pad

public GradientSpreadMethod SpreadMethod { get; set; }

// Gradient definition

public Point CircleCenter { get; set;}//Default: (0.5, 0.3)

public PointAnimationCollectionBuilder CircleCenterAnimations { get;
set;}

public float CircleRadius { get;set; } // Default: 0.5

public FloatAnimationCollectionBuilder CircleRadiusAnimations ({
get;set; }

public Point Focus { get;set; |} // Default: (0.5, 0.5)

public PointAnimationCollectionBuilder FocusAnimations { getiset; |}

// Gradient Stops
public void AddStop{(Color color, float offset);
public GradientStopCollectionBuilder GradientStops { get; set; }

[0103] Anotherbrush object represented in FIG. 15 is a VisualBrush object. Conceptually, the VisualBrush provides
a way to have a visual drawn in a repeated, tiled fashion as a fill. Visual paint objects also provide a mechanism for
markup language to directly work with the API layer at a resource level, as described below. An example of such a fill
is represented in FIG. 14 by the visual brush referencing a visual (and any child visuals) that specifies a single circular
shape 1420, with that circular shape filling a rectangle 1422. Thus, the VisualBrush object may reference a visual to
define how that brush is to be drawn, which introduces a type of multiple use for visuals. In this manner, a program
may use an arbitrary graphics "metafile" to fill an area via a brush or pen. Since this is a compressed form for storing
and using arbitrary graphics, it serves a graphics resource. The following sets forth an example VisualBrush object:
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public class System.Windows.Media.VisualBrush : Brush
{

public VisualBrush (Visual v);

public BrushMappingMode DestinationUnits { get; }
public BrushMappingMode ContentUnits { get; 1}
public Transform Transform { get: }

pukblic Rect ViewBox { get; }

public Stretch Stretch { get; }

puklic HorizontalAlign HorizontalAlign { get; }
public VerticalAlign VerticalAlign { get; }

public Point Origin { get; }

public PointAnimationCollection OriginAnimations { get; }
public Size Size { get; }

public SizeAnimationCollection SizeAnimations { get; }

// Visual
public Visual Visual { get; )}
}

public class System.Windows.Media.VisualBrushBuilder : BrushBuilder
{

public VisualBrushBuilder() ;

public VisualBrushBuilder (Visual v);

public VisualBrushBuilder (VisualBrush vb);

// DestinationUnits: Default is ObjectBoundingBox
public BrushMappingMode DestinationUnits { get; set; }
// ContentUnits: Default is ObjectBoundingBox

public BrushMappingMode ContentUnits { get; set:; }

// Transform: Default is Identity

public Transform Transform { get; set; }

// ViewBox: Default is (0,0,0,0) —-— unset and ignored
public Rect ViewBox { get; set; |}

// Stretch: Default is None -- and ignored

7/ because the ViewBox is not set

public Stretch Stretch { get:; set; }

// HorizontalAlign: Default is Center and ignored
public HorizontalAlign HorizontalAlign { get; set; }
// VerticalAlign: Default is Center and ignored
public VerticalAlign VerticalAlign { get; set; }

// Origin: Default is (0,0)

public Point Origin { get; set; }

public PointAnimationCollectionBuilder OriginAnimations { get; set; }
// Size: Default is (1,1)

public Size Size { get; set; }

public SizeAnimationCollectionBuilder SizeAnimations { get; set; }

// Visual: Default is null -- nothing drawn
public Visual Visual { get; set; ]}

[0104] A VisualBrush's contents have no intrinsic bounds, and effectively describe an infinite plane. These contents
exist in their own coordinate space, and the space which is being filled by the VisualBrush is the local coordinate space
at the time of application. The content space is mapped into the local space based on the ViewBox, ViewPort, Align-
ments and Stretch properties. The ViewBox is specified in content space, and this rectangle is mapped into the ViewPort
(as specified via the Origin and Size properties) rectangle.
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[0105] The ViewPort defines the location where the contents will eventually be drawn, creating the base tile for this
Brush. If the value of DestinationUnits is UserSpaceOnUse, the Origin and Size properties are considered to be in
local space at the time of application. If instead the value of DestinationUnits is ObjectBoundingBox, thenh an Origin
and Size are considered to be in the coordinate space, where 0,0 is the top/left corner of the bounding box of the object
being brushed, and 1,1 is the bottom/right corner of the same box. For example, consider a RectangleGeometry being
filled which is drawn from 100,100 to 200,200. In such an example, if the DestinationUnits is UserSpaceOnUse, an
Origin of 100,100 and a Size of 100,100 would describe the entire content area. If the DestinationUnits is ObjectBound-
ingBox, an Origin of 0,0 and a Size of 1,1 would describe the entire content area. If the Size is empty, this Brush renders
nothing.

[0106] The ViewBox is specified in content space. This rectangle is transformed to fit within the ViewPort as deter-
mined by the Alignment properties and the Stretch property. If the Stretch is none, then no scaling is applied to the
contents. If the Stretch is Fill, then the ViewBox is scaled independently in both X and Y to be the same size as the
ViewPort. If the Stretch is Uniform or UniformToFill, the logic is similar but the X and Y dimensions are scaled uniformly,
preserving the aspectratio of the contents. If the Stretch is Uniform, the ViewBox is scaled to have the more constrained
dimension equal to the ViewPort's size. If the Stretch is UniformToFill, the ViewBox is scaledto have the less constrained
dimension equal to the ViewPort's size. In other words, both Uniform and UniformToFill preserve aspect ratio, but
Uniform ensures that the entire ViewBox is within the ViewPor (potentially leaving portions of the ViewPort uncovered
by the ViewBoXx), and UniformToFill ensures that the entire ViewPort isfilled by the ViewBox (potentially causing portions
of the ViewBox to be outside the ViewPort). If the ViewBox is empty, then no Stretch will apply. Note that alignment
will still occur, and it will position the "point" ViewBox.

[0107] FIG. 18 provides representations of a single tile 1800 of graphics rendered with various stretch settings,
including a tile 800 when stretch is setto "none." The tile 1802 is a representation of when the stretch is setto "Uniform,"
the tile 1804 when stretch is set to "UniformToFill," and the tile 1806 when stretch is set to "Fill."

[0108] Once the ViewPort is determined (based on DestinationUnits) and the ViewBox's size is determined (based
on Stretch), the ViewBox needs to be positioned within the ViewPort. If the ViewBox is the same size as the ViewPort
(if Streteh is Fill, or if it just happens to occur with one of the other three Stretch values), then the ViewBox is positioned
at the Origin so as to be identical to the ViewPort. Otherwise, HorizontalAlignment and VerticalAlignment are consid-
ered. Based on these properties, the ViewBox is aligned in both X and Y dimensions. If the HorizontalAlignment is
Left, then the left edge of the ViewBox will be positioned at the Left edge of the ViewPort. If it is Center, then the center
of the ViewBox will be positioned at the center of the ViewPort, and if Right, then the right edges will meet. The process
is repeated for the Y dimension.

[0109] If the ViewBoxis (0,0,0,0), it is considered unset, whereby ContentUnits are considered. If the ContentUnits
are UserSpaceOnUse, no scaling or offset occurs, and the contents are drawn into the ViewPort with no transform. If
the ContentUnits are ObjectBoundingBox, then the content crigin is aligned with the ViewPort Crigin, and the contents
are scale by the object's bounding box's width and height.

[0110] When filling a space with a VisualBrush, the contents are mapped into the ViewPort as above, and clipped
to the ViewPort. This forms the base tile for the fill, and the remainder of the space is filled based on the Brush's
TileMode. Finally, if set, the Brush's transform is applied - it occurs after all the other mapping, scaling, offsetting, etc.
[0111] The TileMode enumeration is used to describe if and how a space is filled by its Brush. A Brush which can
be tiled has a tile rectangle defined, and this tile has a base location within the space being filled. The rest of the space
is filled based on the TileMode value. FIG. 19 provides a representation of example graphics with various TileMode
settings, including "None" 1900, "Tile" 1092, "FlipX" 1904, "FlipY" 1906 and "FlipXY" 1908. The top left-most tile in the
various example graphics comprises the base tile.

[0112] FIG. 20 represents a process for generating the pixels for this brush. Note that the logic described in FIG. 20
is only one possible way to implement of the logic, and it should be understood that other ways, including more efficient
ways, are feasible. For example, there are likely more efficient ways processing the data, e.g., such that the content
is not drawn for each repetition, with the tile drawn and cached. However, FIG. 20 provides a straightforward description.
[0113] In general, each time the contents of the pattern are drawn, a new coordinate system is created. The origin
and offset of each repetition is specified by the Origin and Size properties, as filtered through the DestinationUnits and
Transform properties.

[0114] A coordinate frame is set up based on the DestinationUnits property. To this end, if at step 2000, the Desti-
nationUnits property is UserSpaceOnUse, the current coordinate frame at the time the brush was used is the starting
coordinate frame, via step 2002. If instead at step 2004 the property is ObjectBoundingBox, the bounding box of the
geometry to which this brush is applied is used, as represented by step 2004, to set a new coordinate frame such that
the upper left corner of the bounding box maps to (0,0) and the lower left corner of the bounding box maps to (1,1). In
either case, at step 2006 the Transform property is applied to this coordinate frame, which essentially defines a grid.
[0115] FIG. 21 represents a VisualBrush Grid that is defined for the tiles in a VisualBrush. The first circle is a simple
arid, and the second has a Transform with a Skew in the x direction of 47.

32
Page 977 of 1164



70

15

20

25

30

35

40

45

50

55

EP 1 462 998 A2

[0116] At step 2008, the visual is drawn into each cell of the grid, as represented in FIG. 22, where the visual draws
the appropriate data. If at step 2010 there is a ViewBox specified, the Visual is fitted into the grid cell as specified by
the ViewBox, Stretch, HorizontalAlign and VerticalAlign attributes, via step 2012. The DestinationUnits and Transform
properties are used to apply the correct transform such that the visual lines up in the grid box.

[0117] If there is no ViewBox specified, then a new coordinate system is established for drawing the content at step
2014.

[0118] The coordinate frame is set such that its origin is at the Origin point for that particular grid cell being drawn.
[0119] Aclipis applied at step 2018 based on the Size property such that this tile will not draw outside of the bounds
of the cell. The Origin and Size are modified appropriately based on the DestinationUnits property.

[0120] The coordinate system is then modified, based on the SourceUnits property. To this end, if at step 2020 the
SourcelUnits property is ObjectBoundingBox, the appropriate scaling transform is applied at step 2026, otherwise it is
UserSpaceOnUse, and no new transform is applied. The Transform property is applied at step 2024, and the content
is drawn at step 2026.

[0121] Note that if any part of size is zero, nothing is drawn, and if Stretch is "None," the transform for the viewbox
is set up such that one unit in the new coordinate frame is equal to one unit in the old coordinate frame. The transform
essentially becomes an offset based on the align atiributes and the size of the ViewBox. As described above at steps
2010 and 2012, Stretch and the alignment properties only apply when there is a ViewBox specified. The ViewBox
specifies a new coordinate system for the contents, and Stretch helps to specify how those contents map inte the
ViewBox. The alignment options align the ViewBox, not the contents. Thus, for example, if the viewbox is setto "0 0
10 10" and something is drawn at -10,-10 and aligned to the upper left corner, that thing will be clipped out.

[0122] Returning to FIG. 15, image brush can be thought of as a special case of VisualBrush. Although a program
can create a visual, put an image into it and attach it to VisualBrush, the API for doing so would be cumbersome. Since
there is no necessary content coordinate frame, the ViewBox and ContentUnits property members no longer apply.

public class System.Windows.Media.ImageBrush : Brush
{

public ImageBrush (ImageData image);

public BrushMappingMode DestinationUnits { get; }
public Transform Transform { get; |}

public Stretch Stretch { get; }
public HorizeontalAlign HorizontalAlign { get: }
public VerticalAlign VerticalAlign [ get; }

public Point Origin { get; }

public PointAnimationCollection OriginAnimations { get; ]}
public Size Size [ get; }

public SizeAnimationCollection SizeAnimations { get; }

public ImageData ImageData { get:; }
}

public class System.Windows.Medlia.ImageBrushBuilder : BrushBuilder
{

public ImageBrushBuildex () ;

public ImageBrushBuilder (ImageData image):;

public ImageBrushBuilder {ImageBrush ib);
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// DestinationUnits: Default is CbjectBoundingBox
public BrushMappingMode DestinationUnits { get; set; }
// Transform: Default is identity

public Transform Transform { get; set; }

// Stretch: Default is None

public Stretch Stretch { get; set; ]

// HorizontalAlign: Default is Center

public HorizontalAlign HorizontalAlign { get; set; }
// VerticalAlign: Default is Center

public VerticalAlign VerticalAlign { get; set; }

// Origin: Default is (0,0)
public Point Origin { get; set; )
public PointAnimationCollectionBuilder OriginAnimations ( get; set; }

// Size: Default is (1,1)
public Size Size { get: set; }
public SizeAnimationCollectionBuilder SizeAnimations { get; set: }

// ImageData: Default is null -- nothing drawn
public ImageData ImageData { get; set; }

[0123] NineGridBrush is very similar to ImageBrush except the image is warped based on the size. In essence,
NineGridBrush may be thought of a custom type of Stretch, in which certain parts of the image stretch, while others
(e.g., borders) do not. Thus, while the Size of the image in the ImageBrush will cause a simple scale, the NineGridBrush
will produce a non-uniform scale up to the desired size. The units for the non-scaled areas are the user units when the
brush is applied, which means that ContentUnits (if it existed for NineGridBrush) would be set to UserUnitsOnUse.
The Transferm property of the Brush can be used effectively. Note that the border members count in from the edge of
the image.

[0124] By way of example, FIG. 23 represents a nine-grid image being enlarged from afirst instance 2302 to a second
instance 2304, with four types of areas. As represented in FIG. 23, to keep the border the same, the areas marked "a"
expand horizontally, the areas marked "b" expand vertically, the areas marked "c¢" expand herizontally and vertically,
and the areas marked "d" do not change in size.

34
Page 979 of 1164



70

15

20

25

30

35

40

45

50

55

EP 1 462 998 A2

{

}

{

public class System.Windows.Media.NineGridBrush : Brush

public NineGridBrush(ImageData image,
int LeftBorder, int RightBorder,
int TopBorder, int BottomBorder);

public BrushMappingMode DestinationUnits { get; }
public Transform Transform { get; }

public Point Origin { get; }

public PointAnimationCollection OriginAnimations { get; }
public Size Size { get; }

public SizeAnimationCollection SizeAnimations { get; }

public int LeftBorder { get; }
public int RightBorder { get; 1}
public int TopBorder { get; }
public int BottomBorder { get; }

public ImageData ImageData { get; }

public class System.Window.Media.NineGridBrushBuilder : BrushBuilder

public NineGridBrushBuilder();

public NineGridBrushBuilder (ImageData image,
int LeftBorder, int RightBorder,
int TopBorder, int BottomBorder):;

public NineGridBrushBuilder (NineGridBrush ngb);

// DestinationUnits: Default is ObjectBoundingBox
public BrushMappingMode DestinationUnits { get; set; }
// Transform: Default is identity

public Transform Transform { get; set; }

// Origin: Default is (0,0)

public Point Origin [ get; set; }

public PeointAnimationCollectionBuilder OriginAnimations { get;
set; }

// Size: Default is (1,1)
public Size Size { get; set; |}
public SizeAnimationCollectionBuilder SizeAnimations { get; set;

// *Border: default to 0

}

public int LeftBorder { get; set; }
public int RightBorder { get; set; }
public int TopBorder { get; set; |}
public int BottomBorder { get; set; ]}

// ImageData: Default is null -- nothing drawn
public ImageData ImageData { get; set; }

[0125]

As generally described above, the graphics object model of the present invention includes a Transform object
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model, which includes the types of transforms represented in the hierarchy of FIG. 24, under a Transform base class.
These different types of components that make up a transform may include TransformList, TranslateTransform, Rota-
teTransform, ScaleTransform, SkewTransform, and MatrixTransform. Individual properties can be animated, e.g., a
program developer can animate the Angle property of a RotateTransform.

[0126] Matrices for 2D computations are represented as a 3x3 matrix. For the needed transforms, only six values
are needed instead of a full 3x3 matrix. These are named and defined as follows.

m00 moOl O
ml0 mll O
m20 m21 1

[0127] When a matrix is multiplied with a point, it transforms that point from the new coordinate system to the previous
coordinate system:

mO00 moOl O
[X newCoordSy s y newCoordSy s 1] ¢ ml0 mll 0|= [X oldCoordSy s Yy 01dCoordSy s l]
m20 m2l 1

[0128] Transforms can be nestedto any level. Whenever a new transform is applied it is the same as post-multiplying
it onto the current transform matrix:

m00, m0l, O m00, moOl, O

[Xn:anmdSy: ynewCoordSys l]. m102 mlll’ Ofe mlol ml 11 0 =[XoldCoordSys yoldCoordSy: 1]
m20, m2l, 1| [m20, m21, 1

[0129] Most places in the APl do not take a Matrix directly, but instead use the Transform class, which supports
animation.
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public struct System.Windows.Media.Matrisx
{
// Construction and setting
public Matrix(); // defaults to identity

public Matrix(
double m00, double m01l,
double ml0, double mll,
double m20, double m21l);

// Identity

public static readonly Matrix Identity;
public void SetIdentity():;

public bool IsIdentity { get; }

public static Matrix operator *(Matrix matrixl, Matrix
matrix2);
public static Point operator *(Matrix matrix, Point point):

// These function reinitialize the current matrix with

// the specified transform matrix.

public void SetTranslation(double dx, double dy):

public void SetTranslation(Size offset);

public void SetRotation(double angle); // degrees

public void SetRotation(double angle, Point center); // degrees
public void SetRotationRadians(double angle);

public void SetRotationRadians(double angle, Point center);
public void SetScaling(double sx, double sy);
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public void SetScaling(double sx, double sy, Point center);
public veid SetSkewX (double angle); // degrees

public void SetSkewY (double angle); // degrees

public void SetSkewXRadians(double angle);

public void SetSkewYRadians (double angle);

// These function post-multiply the current matrix

// with the specified transform

public void ApplyTranslation(double dx, double dy);

public void ApplyTranslation(Size offApply):

public void ApplyRotation(double angle); // degrees

public void ApplyRotation(double angle, Point center); //
degrees

public void ApplyRotationRadian (double angle):

public void ApplyRotationRadian (double angle, Point center);

public void ApplyScaling(double sx, double sy)i

public void ApplyScaling(double sx, double sy, Point center);

public void ApplySkewX (double angle); // degrees

public void ApplySkewY (double angle); // degrees

public void ApplySkewXRadians (double angle);

public void ApplySkewYRadians (double angle);

public veoid ApplyMatrix (Matrix matrix);

// Inversion stuff
public double Determinant { get; 1}
public bool IsInvertible { get; }

public void Invert(): // Throws ArgumentException if
!IsInvertable

public static Matrix Invert (Matrix matrix):

// Individual members

public double MO0 { get; set; }
public double MOl { get; set; }
public double M10 { get; set; }
public double M11 { get; set; }
public double M20 { get; set; }
public double M21 { get; set; }

MARKUP LANGUAGE AND OBJECT MODEL FOR VECTOR GRAPHICS

[0130] In accordance with an aspect of the present invention, a markup language and element object model are
provided to enable user programs and tools to interact with the scene graph data structure 216 without requiring a
specific knowledge of the details of the API layer 212 (FIG. 2). In general, a vector graphics markup language is
provided, which comprises an interchange format, along with a simple markup based authoring format for expressing
vector graphics via the element object model. Via this language, markup (e.g., HTML or XML-type content) may be
programmed. Then, to build the scene graph, the markup is parsed and translated into the appropriate visual AP| layer
objects that were as described above. At this higher operating level, an element tree, the property system and the
presenter system are provided to handle much of the complexity, making it straightforward for scene designers to
design possibly complex scenes.

[0131] In general, the vector graphics system generally provides a set of shape and other elements, integration with
a general property system, a grouping and compaositing system, and a two-tiered (element level and resource level)
approach so that the user can program in a way that matches flexibility and performance needs. In keeping with one
aspect of the present invention, the element object model for dealing with vector graphics correlates with the scene
graph object model. In other words, the vector graphics system and the Visual API layer share a set of resources at
the element object model level, e.g., the Brush object is used when drawing at the Visual APl and it is also the type of
the fill property on Shape. Thus, in addition to having elements that correlate with the scene graph objects, the markup
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language shares a number of primitive resources (e.g., brushes, transforms, and so forth) with the Visual API layer.
The vector graphics system also exposes and extends the animation capabilities of the Visual AP layer, which is largely
shared between the levels.

[0132] Further, as described below, the vector graphics system can program to different profiles, or levels, including
an element level and a resource level. In the element level, each of the drawing shapes is represented as an element
at the same level as the rest of the programmable elements in a page/screen. This means that the shapes interact in
a full way with the presenter system, events and properties. In the resource level, the vector graphics systems operates
in a pure resource format, similar to a traditional graphics metafile. The resource level is efficient, but has somewhat
limited support for cascaded properties, eventing and fine-grained programmability. The scene designer thus has the
ability to balance efficiency with programmability as needed.

[0133] In keeping with one aspect of the present invention, the vector graphics system at the resource level also
correlates to the visual API layer, in that the resource level markup, in one implementation, is expressed as a Visual-
Brush. When the resource markup is parsed, a visual object is created. The visual object is set into a VisualBrush
which may be used by shapes, controls and other elements at the element level.

[0134] FIG. 25 is a representation of the element class hierarchy 2500. The classes of the markup language object
model of the present invention are represented via shadowed boxes, and include a shape class 2502, an image class
2504, a video class 2506 and a canvas class 2508. Elements of the shape class include rectangle 2510, polyline 2512,
polygon 2514, path 2516, line 2518 and ellipse 2520. Note that in some implementations, a circle element may not be
present as indicated by the dashed box 2522 in FIG. 25, however for purposes of the various examples herein, the
circle element 2522 will be described. Each element may include or be associated with fill (property) data, stroke data,
clipping data, transform data, filter effect data and mask data.

[0135] As described below, shapes correspond to geometry that is drawn with inherited and cascaded presentation
properties. The presentation properties are used to construct the pen and the brush needed to draw the shapes. In
one implementation, shapes are full presenters, like other control elements. However, in other implementations, a
canvas class 2508 may be provided as a container for shapes, and shapes can only be drawn when in a canvas
element. For example, to keep shapes lightweight, shapes may not be allowed to have attached presenters. Instead,
the canvas has an attached presenter and draws the shapes. Canvas elements are described in more detail below.
[0136] As also described below, the image class is more specific than a shape, and for example can include border
data, which may be complex. For example, a border can be specified as one color on the top, a different color on the
sides, with possibly various thicknesses specified and other properties set. Position, size rotation and scale may be
set for an image or similar boxed element, such as text or video. Note that the image and video elements can exist
and be shown outside of a canvas element, and also inherit from BoxedElement, e.g., to get the background, borders
and padding support from that element.

[0137] The video elementallows video (orsimilar multimedia) to be played within a displayed element. In this manner,
the vector graphics system provides a markup interface to the API layerthat is seamlessly consistent across multimedia,
including text, 2D graphics, 3D graphics, animation, video, still images and audio. This allows designers to that learn
to work with one media to easily integrate other media into applications and documents. The vector graphics system
also enables multimedia to be animated in the same way as other elements, again allcws designers the ability to use
multimedia like other elements, yet without sacrificing the core intrinsic uniqueness of each individual media type. For
example, a designer can use the same naming scheme for rotating, scaling, animating, drawing, compositing and other
effects across different media types, whereby designers may easily create very rich applications, as well as allowing
for a very efficient rendering and compositing implementation to be built underneath.

[0138] FIG. 26 represents one implementation in which the markup code 2602 is interpreted by a parser / translator
2604. In general, the parser/translator 2604 adds elements to an element tree / property system 208 (also represented
in FIG. 2) and attaches presenters to those elements. The presenter system 210 then takes the element tree 210 with
the attached presenters andtranslates the datato objects and calls to the visual APl layer212. Note that not all elements
need to be translated, only those with attached presenters.

[0139] In general, an element is an object in the element layer that participates in the property system, eventing and
layout/presentation system. The parser finds tags and decides if those tags help to define an element or a resource
object. In the special case of a VisualBrush, the same tags may be interpreted as elements or also interpreted as
resource objects, depending on the context of where those tags appear, e.g., depending on whether appearing in
complex property syntax or not.

[0140] In accordance with one aspect of the present invention, the markup language provides distinct ways to de-
scribe a resource, including a simple string format or a complex object notation. For a simple string format, the parser
/ translator 2604 uses a type converter 2608 for converting a string to an appropriate visual API object. By way of
example, in the following line of markup, the Fill property value can be converted to a brush object, viathe type converter
2608:
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<Circle CenterX=”10” Center¥Y="107 Radius="”5" Fill="Red” />

As can be readily appreciated, the conversion of such an inline line of tag-based markup with simple strings of param-
elers is to a brush object is straightforward, and provides a simple way for a scene designer to add a shape and its
attributes to a scene.

[0141] However there are times when the fill attribute is too complex to fit into a single string. In such a situation,
complex property syntax, which may be inline in the markup, is used to set this property. For example, the following
complex property syntax fills a circle with a gradient rather than a solid color, specifying the colors at various gradient
stops (which can range from O to 1):

<Circle CenterX=710” CenterY=”10” Radius="5">
<Circle.Fill>
<LinearGradient>
<GradientStop Color="Red” Offset="0"/>
<GradientStop Color="Blue” Offset=70.33"/>
<GradientStop Color="Green” Qffset=70.66"/>
<GradientStop Color="Red” Offset="1.0"/>
</LinearGradient>
</Circle.Fill>

</Circle>

[0142] In addition to being presentinline in the markup, a resource instance may be located elsewhere (e.g., in the
markup or in a file, which can be local or on a remote network and appropriately downloaded), and referenced by a
name, (e.g., a text name, reference or other suitable identifier). In this manner, a scene designer can reuse an element
in the element tree throughout a scene, including elements described by the complex property syntax.

[0143] The parser handles markup in the complex property syntax by accessing the type converter 2608 as neces-
sary, and also matching specified parameters to the object properties, thereby handling the complexity for the scene
designer. Thus, the parser does not just set up the objects, but also sets attributes on the objects. Note that the parser
actually instantiates a builder to create the objects, since objects are immutable.

[0144] Becausethe same rendering modelis shared between the elementlevel and the APllevel, many of the objects
are essentially the same. This makes parsing/translation highly efficient, and also allows different types of programming
languages (e.g., C#-like languages) the ability to easily convert from the markup to its own syntax, and vice-versa.
Note that as represented in FIG. 26, another such programming language 2610 can add elements to the element tree
208, or can direcitly interface with the visual API layer 212.

[0145] As also represented in FIG. 26 and in accordance with an aspect of the present invention, the same markup
2602 may be used to program at an element level and a resource level. As described above, the element level gives
the scene designer full programmability, usage of the property system that provides inheritance (e.g., style-sheet like
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features), and eventing (e.g., whereby an element may have attached code to change its appearance, position and so
forth in response to a user input event). However, the present invention also provides a resource-level mechanism by
which scene designers can essentially shortcut the element tree and presenter system and program directly to the
visual APl layer. For many types of static shapes, images and the like where element-level features are not needed,
this provides a more efficient and lightweight way to output the appropriate object. To this end, the parser recognizes
when a fill of type "visual brush" is present, and directly calls the API layer 212 with resource level data 2612 to create
the object. In other words, as represented in FIG.22, element level vector graphics get parsed into created elements,
which need later translation to the objects, while resource level vector graphics get parsed and directly stored in an
efficient manner.

[0146] By way of example, the following markup is directly derived from the object model for the LinearGradient
object, and fills an outer circle with a VisualBrush. The contents of that VisualBrush are defined by the inner markup.
Note that this syntax is commonly used for expressing various brushes, transforms and animations:

<Circle Centerx=”10” Center¥Y=7”10” Radius="5">
<Circle.Fill>
<VisualBrush xmlns="."">
<Circle CenterxX="0.5” Center¥=%0.5” Radius=“0.25” Fill="Blue”/>
<Circle CenterX="0.6" Center¥=%0.6” Radius="~0.25” Fill="Green”/>
<Circle CenterX=70.7” CenterY="0.7” Radius="0.25" Fill="Red”/>
<Circle CenterX=”0.8” CenterY="0.8 Radius=70.25” Fill="LemonChiffon”/>
</VisualBrush>
</Circle.Fill>
</Circle>

[0147] Note that while these visual brush-filled objects are efficiently stored, the resource level data (or the objects
created thereby) can be referenced by elements and part of the element tree 208, as generally represented in FIG.
26. To this end, these visual brush resources may be named (e.g., with a name, reference or other suitable identifier)
and referenced like other resources described via the complex property syntax.

[0148] Turning to an explanation of the canvas, as mentioned above in one alternative implementation, shapes may
be kept lightweight and thus may be required to be contained in a canvas. In this alternative implementation, when
content is rendered, it is rendered onto an infinite, device-independent canvas which has an associated coordinate
system. The canvas element may thus position content according to absolute coordinates. The canvas element can
optionally define a viewport, which specifies clipping, a transform, a preferred aspect ratio and a way of mapping the
viewport into a parent space. If there is no viewport established, the canvas element only specifies a grouping of
drawing primitives and can set up a transform, opacity and other compositing attributes.

[0149] The following is a markup example for a sample canvas:

<Canvas Background="black" Top="100" Left="100"Height="600" Width="800">
<Rectangle Top=”600” Left=”100” Width=“100” Height=”50” Fill="red”
Stroke=“blue” StrokeWidth=7107/>
<Line x1="100" yl="300" x2="300" y2="100" Stroke="green” StrokeWidth="5"
/> ‘

</Canvas>

[0150] Note that in one implementation, when coordinates are specified without units then they are considered as
"logical pixels" of 96ths of an inch, and in the above example, the line will be 200 pixels long. In addition to coordinates,
other properties include width, height horizontal and vertical alignment, and ViewBox (of type rect; default is unset or
(0,0,0,0), meaning no adjustment is made, and the stretch and align properties get ignored). As generally described
above with reference to FIGS. 18-20, other properties include stretch, which when not specified preserves original
size, or can 1) specify a fill in which the aspect ratio is not preserved and the content is scaled to fill the bounds
established by the top/left/width/height, 2) specify uniform, which scales size uniformly until the image fits the bounds
established by the top/left/width/height, or 3) specify UniformToFill, which scales size uniformly to fill the bounds es-
tablished by top/left/width/height, and clips as necessary.

[0151] To further correlate with the lower-level object model, the transform property establishes a new coordinate
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frame for the children of the element, while the clip property restricts the region to which content can be drawn on the
canvas, with the default clipping path defined as the bounding box. The Zlndex property can be usedto specify rendering
order for nested canvas elements within a panel.

[0152] The Viewbox specifies a new coordinate system for the contents, e.g., by redefining the extent and origin of
the viewport. Stretch helps to specify how those contents map into the viewpert. The value of the viewBox attribute is
a list of four "unitless" numbers <min-x>, <min-y>, <width> and <height>, e.g., separated by whitespace and/or a
comma, and is of type Rect. The Viewbox rect specifies the rectangle in user space that maps to the bounding box. It
works the same as inserting a scaleX and scaleY. The stretch property (in case the option is other than none) provides
additional control for preserving the aspect ratio of the graphics. An additional transformation is applied to descendants
of the given element to achieve the specified effect.

[0153] In the example above, the effective result of the rectangle in the markup sample above under each stretch
rule would be:

None - from (100,600) to (200,650)
Fill - from (100,100) to (900,700)

Uniform - from (100, ?) to (900, 7?) — the new height will be
400, and it will centered based on HorizontalAlign and
VerticalAlign.

UniformToFill - from (?,100) to (2,700) The new width is
1200, and will again be centered based on HorizontalAlign and
VerticalAlign.

[0154] Ifthereis atransform on the canvas, it is essentially applied above (e.g., in the tree) the mapping to ViewBox.
Note that this mapping will stretch any of the elements in a canvas, e.g., boxes, text, and so forth, not just shapes.
Further, note that if a viewbox is specified, the canvas no longer sizes to its contents, but rather has a specified size.
If y-width and y-height are also specified, then the stretch/align properties are used to fit the viewbox into the specified
width and height.

[0155] The elements in the object model can each have a'Clip' attribute applied. On some elements, notably shapes,
this is exposed directly as a common language runtime property, while on others (e.g., most controls) this property is
set via a DynamicProperty.

[0156] In general, the clipping path restricts the region to which content can be drawn, as generally represented in
FIG. 27 wherein a button is shown in an unclipped form 2702 and a form 2704 in which a clipping path is specified
(where the dashed line represents the clipping path). Conceptually, any parts of the drawing that lie outside of the
region bounded by the currently active clipping path are notdrawn. A clipping path can be thought of as amask wherein
those pixels outside the clipping path are black with an alpha value of zero and those pixels inside the clipping path
are white with an alpha value of one (with the possible exception of anti-aliasing along the edge of the silhouette).
[0157] A clipping path is defined by a Geometry object, either inline or more typically in a resource section. A clipping
path is used and/or referenced using the "Clip" property on an element, as shown in the following example:
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<def:Resources>

</def:Resources>

<Geometry def:ID="MyClip">
<Path Data="..." />
<Rectangle .. />
</Geometry>

<Element Clip=""%resource; MyClip" ... />

[0158]

Note that animating a Clip is similar to animating transforms:

<Element>

</Element>

<Element.Clip>
<Circle .../>
<Rectangle ... >
<FloatAnimation ... />
</Rectangle>
</Element.Clip>
... Children ...

[0159]

A path is drawn by specifying the 'Geometry' data and the rendering properties, such as Fill, Stroke, and

StrokeWidth on the Path element. An example markup for a path is specified as follows:

<Path Data="M 100 100 L 300 100 L 200 300 z"
Fill="red" Stroke="blue" StrokeWidth="3" />

[0160]

The path 'Data’ string is of type Geometry. A more verbose and complete way to specify a drawn path is via

the complex property syntax, as described above. The markup (such as in the following example) is fed directly into
the Gieometry builder classes described above:

</

<Path>
<Path.Data>
<CircleGeometry .. />
<RectangleGeometry .. />
<PathGeometry .. />
</Path.Data>
<Path.Fill value="red” />
<Path.Stroke value="blue”/>
Path>
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[0161] The path data string is also described, using the following notation to describe the grammar for a path data

string:

separates alternatives
ouble quotes surround literals

*: 0 or more
+: 1 or more
?: 0 or 1
() ¢+ grouping
|

d

[0162] The following shows the path data string information described with this notation (note that in one implemen-

tation, FillMode may be specified here, instead of a property at the element level):

wvg-path:
wsp* moveto-drawto-command-groups? wsp*

moveto-drawto-command-groups:

moveto-drawto-command-group

| moveto-drawto-command-group wsp* moveto-drawto-command-
groups

moveto-drawto-command-group:
moveto wsp* drawto-commands?

drawto-commands:
drawto-command
| drawto-command wsp* drawto-commands

drawto-command:
closepath
| lineto
| horizontal-lineto
| vertical-lineto
| curveto
| smooth-curveto
| quadratic-bezier-curveto
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| smooth-quadratic-bezier-curveto
| elliptical-arc

moveto:
( "™M" | "m" ) wsp* moveto-argument-sequence

moveto-argument-sequence:
coordinate-pair
| coordinate-pair comma-wsp? lineto-argument-sequence

closepath:
('IZ" I llz")

lineto:
( "L" | "1™ ) wsp* lineto-argument-sequence

lineto-argument-sequence:
coordinate-pair
| coordinate-pair comma-wsp? lineto-argument-sequence

horizontal-lineto:
( "H" | "h" ) wsp* horizontal-lineto-argument-sequence

horizontal-lineto-argument-sequence:
coordinate

| coordinate comma-wsp? horizontal-lineto-argument-
sequence

vertical-lineto:
( "V" | "v" ) wsp* vertical-lineto-argument-sequence

vertical-lineto-argument-sequence:
coordinate

| coocrdinate comma-wsp? vertical-lineto-argument-seguence

curveto:
( "C" | "c" ) wsp* curveto-argument-seguence

curveto-argument-sequence:
curveto-argument
| curveto-argument comma-wsp? curveto-argument-sequence

curveto-argument:
coordinate-pair comma-wsp? coordinate-pair comma-wsp-?
coordinate-pair

smooth-curveto:
( "S" | "s" ) wsp* smooth-curveto—-argument-sequence

smooth-curveto—argument-sequence:
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smooth-curveto-argument
| smooth~curveto-argument comma-wsp? smooth-curveto-
argument-sequence

smooth-curveto-argument:
coordinate~pair comma-wsp? coordinate-pair

quadratic-bezier-curveto:
( "Q" | "q" ) wsp* guadratic-bezier-curveto-argument-
sequence

quadratic-bezier-curveto-argument-sequence:
quadratic-bezier-curveto-argument
| quadratic-bezier-curveto—argument comma-wsp?
quadratic-bezier-curveto-argument-sequence

quadratic-bezier-curveto-argument:
coordinate—-pair comma-wsp? coordinate-pair

smooth-quadratic-bezier-curveto:
( "T™ | "t" ) wsp* smooth—quadratic-bezier-curveto-
argument-sequence

smooth-quadratic-bezier-curveto-argument-segquence:
coordinate-pair
| coordinate-pair comma-wsp? smooth-quadratic-bezier-
curveto-argument-sequence

elliptical-arc:
( "A" | "a" ) wsp* elliptical-arc-argument-—-sequence

elliptical-arc-argument-sequence:
elliptical—-arc-argument
| elliptical-arc-argument comma-wsp? elliptical-arc-
argument-sequence

elliptical-arc—-argument:
nonnegative—-number comma-wsp? nonnegative—number comma-
wsp?
number comma-wsp flag comma-wsp flag comma-wsp
coordinate-pair

coordinate-pair:
coordinate comma-wsp? coordinate

coordinate:
number

nonnegative-number:
integer-~constant
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| floating-peoint-constant

number ;
sign? integer-constant
| sign? floating-point-constant

flag:

"O" I "1"
comma-wsp !

{(wspt+ comma? wsp*) | (comma wsp*)
comma :

” "
r

integer-constant:
digit-sequence

floating-point-constant:
fractional-constant exponent?
I digit-sequence exponent

fractional-constant:
digit-sequence? "." digit-sequence
| digit-sequence "."

exponent:
{ "e" | "E" ) sign? digit-sequence

sign:
"+" | w_n

digit-sequence:
digit
| digit digit-sequence

digit:
"Oll I lll" I "2" | "3" l ll4ll l HS" | ” 6" l "’7" | "8" I "9"

wsp:
(#x20 | #x9 | #xD | #xA)

[0163] The image element (FIG. 25) indicates that the contents of a complete file are to be rendered into a given
rectangle within the current user coordinate system. The image (indicated by the image tag) can refer to raster image

files such as PNG or JPEG, or to files with MIME type of "image/wvg", as set forth in the following example:

<Image Top="200" Left="200" Width="100px" Height="100px"
Source ="myimage.png">
</Image>
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[0164] The following table provides information on some example properties for images:
Name Type R/RW Default Description
Value
Top BoxUnit Coordinate for the top side
of the Image
Left BoxUnit Coordinate for the left side
of the Image
[ridth BoxUnit I Width of the Image
[Height BoxUnit I[Height of the Image
Source ImageData “ Source of the Image
Dpi Float llse () Target DPI to use for sizing
HorizontalAlign|flenum { Center
Left (?),
Center (?),
Right (?)
}
VerticalAlign enum { iddle
Top (2?),
iddle (?),
Bottom(?)
}
Stretch enum Stretch [None  |None: Preserve original size
{
None, Fill: Aspect ratio is not
Fill, Freserved and the content is
Uniform, scaled to f£ill the bounds
UniformToFill established by tlbh
}
niform Scale size uniformly
until the image fits the
ounds established by the
I::’lwh.
niformToFill: Scale size
uniformly to fill the bounds
established by tlkh, and
clipped.
ReadyState enum {
JMetaDataReady,
Loading,
Loaded
LoadErrox
) I
LoadCounter Int Read ull Counter that increments when
ReadyState is Loading
Eame String Alternate text for the
Image.
[0165] As described above, shapes cerrespond to geometry drawn with inherited and cascaded presentation prop-

erties. The following tables set forth example shape properties for the basic shape elements described above (Rec-
tangle, Ellipse, Line, Polyline, Polygon). Note that these basic shapes may have stroke properties, fill properties, and
used as clip paths, have inheritance characteristics, and apply to both the element and Resource levels:

48
Page 993 of 1164



70

15

20

25

30

35

40

45

50

55

EP 1 462 998 A2

Name

Type

R/RW

Default
Value

Description

Fill

Brush

RW

null

Coordinate forthe top side of the
rect

FillOpacity

Float

RwW

1.0

Coordinate forthe left side of the
rect

Stroke

Brush

RwW

null

Width of the rect

StrokeOpacity

Float

RwW

1.0

Height of the rect

StrokeWidth

BoxUnit

RwW

1px

Width of the stroke. 1px = 1/96
of an inch

FillRule

enum { EvenOdd, NonZero }

RwW

EvenOdd

FillRule indicates the algorithm
which is to be used to determine
what parts of the canvas are
included inside the shape.

StrokelLineCap

enum { Butt, Round, Square,
Diamond }

RwW

Butt

StrokeLineCap specifies the
shape to be used at the end of
open subpaths when they are
stroked.

StrokelLinedJoi nt

enum { Miter, Round, Bevel }

RW

Miter

StrokelLinedoin specifies the
shape to be used at the corners
of paths (or othervectorshapes)
that are stroked when they are
slroked.

StrokeMiterLi mit

Float

RwW

4.0

The limit on the ratio of the
MiterLengthto the StrokeWidth.
Value to be >=1

StrokeDashArr ay

PointLis t

RW

null

StrokeDashArray controls the
pattern of dashes and gaps
used to stroke paths.
<dasharray> contains a list of
space- or comma-separated
<number>s that specify the
lengths of alternating dashes
and gaps in user units. If an odd
number of values is provided,
then the list of values is
repeated to yield an even
number of values. Thus, stroke-
dasharray: 5 3 2is equivalent to
stroke-dasharray: 532 5 3 2.

StrokeDashOff set

Point

RwW

StrokeDashoffset specifies the
distance into the dash pattern to
start the dash.

Transform

Transfer m

Rw

null

Transform establishes a new
coordinate frame for the
children of the element
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(continued)

Name Type R/RW | Default Description
Value
Clip Geometry RwW null Clip restricts the region to which

paint can be applied on the
canvas. The default clipping
path is defined as the bounding
box.

[0166] The following is an example markup syntax for a rectangle:

<Rectangle Top=7600" Left="100” Width=7100"” Height="50"
Fill="red”

Stroke="blue” StrokeWidth=710"/>

[0167] A rectangle has the following properties in the object model {note that rectangles are read/write, have default
values equal to zero, support inheritance and apply to both the element and Resource levels):

Name Type Description

Top BoxUnit || Coordinate for the top side of the rect

Left BoxUnit || Coordinate for the left side of the rect

Width BoxUnit || Width of the rect

Height BoxUnit || Height of the rect

RadiusX | BoxUnit || For rounded rectangles, the X-axis radius of the ellipse used to round off the corners of the
rectangle. If a negative X-axis radius is specified, the absoclute value of the radius will be
used.

RadiusY || BoxUnit || For rounded rectangles, the Y-axis radius of the ellipse used to round off the corners of the

rectangle. If a negative X-axis radius is specified, the absolute value of the radius will be
used.

[0168] The following is an example markup syntax for a circle:

<Circle CenterX=7600" CenterY=”100" Fill="red”
Stroke="blue” StrokeWidth=710"/>

A circle has the following properties in the object model (note that circles are read/write, have default values equal to
zero, support inheritance and apply to both the element and Resource levels):

Name Type Description

CenterX BoxUnit || X coordinate of the center of the circle

CenterY BoxUnit || X coordinate of the center of the circle

Radius BoxUnit || Radius of the circle
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[0169] The following is an example markup syntax for an ellipse:

<Ellipse CenterX=7600" Center¥Y=7"100” Fill="red”
Stroke="blue” StrokeWwidth=710"/>

An ellipse has the following properties in the object model (note that ellipses are read/write, have default values equal
to zero, support inheritance and apply te both the element and Resource levels):

Name Type Description

CenterX Coordinate || X coordinate of the center of the ellipse

CenterY Coordinate || X coordinate of the center of the ellipse

RadiusX | Length The X-axis radius of the ellipse. If a negative X-axis radius is specified, the absolute value
of the radius will be used.

RadiusY || Length The Y-axis radius of the ellipse. If a negative Y-axis radius is specified, the absolute value

of the radius will be used.

[0170] The following is an example markup syntax for a line:

<Line x1="100" y1="300" x2="300" y2="100"
StrokeWidth="“5" />

A line has the following properties in the object model (note that lines are read/write, have default values equal to zero,
support inheritance and apply to both the element and Resource levels):

Name | Type Description
X1 BoxUnit [| The X-axis coordinate of the start of the line. The default value is "0".
Y1 BoxUnit || The Y-axis coordinate of the start of the line. The default value is "0".
X2 BoxUnit || The X-axis cocrdinate of the end of the line. The default value is "0".
Y2 BoxUnit || The Y-axis coordinate of the end of the line. The default value is "0".

[0171] The'Polyline' defines a set of connected straight line segments. Typically, a 'Polyline' defines an open shape.
[0172] The following is an example markup syntax for a polyline:
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<Polyline Fill=”None” Stroke="Blue” StrokeWidth=710cm”
Points="50, 375

150,375 150,325 250,325 250,375

350,375 350,250 450,250 450,375

550,375 550,175 650,175 650,375

750,375 750,100 850,100 850,375

950,375 950,25 1050,25 1050,375

1150,375" />

A polyline has the following properties in the object model (note that lines are read/write, have default values equal to
null, support inheritance and apply to both the element and Resource levels):

Name | Type Description

Points | PointCollection | The points that make up the Polyline. Coordinate values are in the user coordinate
system.

[0173] The Polygon element defines a closed shape comprising a set of connected straight line segments. The
following is an example markup syntax for a polygon:

<Polygon Fill=“red” Stroke="”blue” StrokeWidth=710"
points="350,75 379,161 469,161 397,215
423,301 350,250 277,301 303,215
231,161 321,161" />

A polygon has the following properties in the object model (note that lines are read/write, have default values equal to
null, support inheritance and apply to both the element and Resource levels):

Name || Type Description

Points || PointCollection | The points that make up the Polygon. Coordinate values are in the user coordinate

system. If an odd number of coordinates are provided, then the element is in error.

[0174] The grammar for points specifications in ‘polyline' and 'polygon’ elements is described with the following no-
tation:

() : grouping
| ¢+ separates alternatives
double quotes surround literals
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The following describes the points specifications in 'Polyline’ and 'Polygon' elements using the above notation:

list-of-points:
Wsp* coordinate-pairs? wsp*

coordinate-pairs:
coordinate-pair
| coordinate-pair comma-wsp coordinate-pairs

coordinate-pair:
coordinate comma-wsp coordinate

coordinate:
number

number:
sign? integer—constant
| sign? floating-point-constant

comma-wsp:
(Wwsp+ comma? wsp*) | (comma wsp¥*)

comma :

"o
4

integer-constant:
digit-sequence

floating-point-constant:
fractional-constant exponent?
| digit-sequence exponent

fractional-constant:
digit-sequence? "." digit-sequence

| digit-sequence "."

exponent:
( "e” | "E" ) sign? digit-sequence

sign:

n+ " | "__n
digit-sequence:
digit
| digit digit-sequence
digit:
now I lrl n | "2 " | "3" | ll4" | II5 " I "6" I ll’7 "

wSsp:
(#x20 | #x9 | #xD | #xA)+

ll8 "

"9"

CONCLUSION

[0176] As can be seen from the foregoing detailed description, there is provided a system, method and element /
object model that provide program code various mechanisms to interface with a scene graph. The system, method
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and object model are straightforward to use, yet powerful, flexible and extensible.

[0177] While the invention is susceptible to various modifications and alternative constructions, certain illustrated
embodiments thereof are shown in the drawings and have been described above in detail. It should be understood,
however, that there is no intention to limit the invention to the specific forms disclosed, but on the contrary, the intention
is to cover all modifications, alternative constructions, and equivalents falling within the spirit and scope of the invention.

Claims

1.

10.

11.

12.

13.

14.

15.

16.

In a computing environment, a system comprising:
a mechanism that interprets markup to construct an element tree of elements, at least seme of the elements
in the element tree having associated property data and corresponding to an element object model;
a scene graph interface layer, comprising a set of at least one interface that populates a scene graph with
objects in response to requests to create the objects, the objects corresponding to a scene graph object model;
and
a translator that translates at least some of the elements and property data in the element tree into requests
to the scene graph interface layer to create objects in the scene graph.

The system of claim 1 wherein the elements of the element object model substantially correlate with the objects
of the scene graph object model.

The system of claim 1 wherein the markup includes inline text including a string that defines an element property,
and the translator communicates with a type converter to convert the string to an object property.

The system of claim 1 wherein the markup includes inline text comprising complex property syntax.

The system of claim 4 wherein the inline text is identified with a reference that is referred to at another location in
the markup.

The system of claim 4 wherein the inline text is identified with a reference that refers to afile.

The system of claim 4 wherein the inline text is identified with a reference that corresponds to a file that may be
downloaded from a remote location in a network.

The system of claim 1 wherein the markup includes inline text comprising complex property syntax corresponding
to a graphical resource.

The system of claim 8 wherein the graphical resource describes a visual brush object, the translator providing
resource level data for directly communicating with the scene graph interface layer to create a visual paint object

corresponding to the element described by the complex property syntax.

The system of claim 9 wherein the resource level data is identified with a reference that is referred to at another
location in the markup.

The system of claim 9 wherein the resource level data is identified with a reference that refers to afile.

The system of claim 9 wherein the resource level data is identified with a reference that refers to a file that may
be downloaded from a remote location in a network.

The system of claim 1 wherein one of the elements of the element object model comprises an image element.
The system of claim 1 wherein one of the elements of the element object model comprises a video element.

The system of claim 1 wherein one of the elements of the element object model comprises a canvas element that
contains a shape element.

The system of claim 1 wherein one of the elements of the element object model comprises a shape element.
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20.
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26.
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The system of claim 16 wherein the shape element comprises a rectangle element.
The system of claim 16 wherein the shape element comprises a polyline element.
The system of claim 16 wherein the shape element comprises a polygon element.
The system of claim 16 wherein the shape element comprises a path element.
The system of claim 16 wherein the shape element comprises a line element.
The system of claim 16 wherein the shape element comprises an ellipse element.
The system of claim 16 wherein the shape element comprises a circle element.
The system of claim 16 wherein the shape element includes fill property data.
The system of claim 16 wherein the shape element includes stroke property data.
The system of claim 16 wherein the shape element includes clipping property data.
The system of claim 16 wherein the shape element includes transform property data.
The system of claim 16 wherein the shape element includes effect data.
The system of claim 16 wherein the shape element includes opacity data.
The system of claim 16 wherein the shape element includes blend mode data.

The system of claim 1 further comprising an engine that processes the scene graph data structure and provides
commands to at least one lower level graphics component.

The system of claim 31 wherein the engine traverses the scene graph data structure.
The system of claim 31 wherein the engine transmits the scene graph data structure.
The system of claim 1 wherein the translator requests instantiation of at least one builder to create the objects.
A computer-implemented method, comprising:
parsing markup, the markup including tags and associated property data according to an object model;
interpreting a tag in the markup to determine whether the tag is directed to an element level or to a resource
level;
and
a) if the tag is directed to the element level, creating an element based on the tag and property data
associated with the tag and adding the element to an element tree for later translation into a scene graph
object in a scene graph data structure; and
b) if the tag is directed to the resource level, providing data to directly create a scene graph object in the

scene graph data structure via an interface to the scene graph data structure.

The method of claim 35 wherein objects of the element object model substantially correlate with objects in the
scene graph data structure.

The method of claim 35 wherein the markup includes inline text for a tag property value and further comprising,
communicating with a type converter to convert the inline text to an object property.

The method of claim 35 wherein the markup includes inline text for a tag property value having a reference to other
text in the markup, and wherein interpreting the tag property value comprises interpreting the other text.
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The method of claim 35 wherein the markup includes tags comprising complex property syntax for an element,
and wherein interpreting the tags comprises interpreting the complex property syntax to determine that the tags
are directed to the element level.

The method of claim 35 wherein the markup includes tags specifying complex property syntax for an element, and
wherein interpreting the tags comprises interpreting the complex property syntax to determine that the element is

directed to the resource level.

The method of claim 40 wherein interpreting the complex property syntax comprises detecting that the complex
property syntax describes a property corresponding to a visual brush object.

The method of claim 40 wherein tags defining a visual brush object are referenced by an elementinthe elementtrees.

A computer-readable medium having computer-executable instructions for performing the method of claim 35.

A computer-readable medium having stored thereon a data structure, comprising:
a first set of data comprising a first set of tags and property data, in which the context in which the first set of
tags is interpreted indicates that the first set of tags is directed to an element level;
a second set of data comprising a second set of tags and second property data, in which the context in which
the second set of tags is interpreted corresponds to complex property syntax and indicates that the second
set of tags is directed to a resource level; and
when the data structure is interpreted, the first set of data results in data corresponding to the first set of tags
being created and inserted into an element-level tree based on the first information in the first set of text, and
the second set of data results in data corresponding to the second set of tags being provided to directly create
a scene graph object in a scene graph data structure at the resource level via an interface to the scene graph

data structure, based on the second information in the second set of text.

The data structure of claim 44 further comprising a third set of data comprising a string corresponding to a property
value.

The data structure of claim 44 wherein the first set of tags specify an identifier, and further comprising a third set
of data that references the identifier.

The data structure of claim 46 wherein when interpreted, the third set of data results in data corresponding to the
first set of tags being added to the element-level tree in a tree location for the third set of data.

The data structure of claim 44 wherein the second set of tags includes an identifier, and further comprising a third
set of data that references the identifier.

The data structure of claim 44 wherein the second set of tags includes data formatted in a complex property syntax
inline in markup.

The data structure of claim 49 wherein the complex property syntax describes a resource level element having a
fill property corresponding to a visual paint object.

The data structure of claim 49 wherein the complex property syntax describes properties of an image element.
The data structure of claim 49 wherein the complex property syntax describes properties of a video element.
The data structure of claim 44 wherein the first set of tags describes properties of a shape element.

The data structure of claim 53 further comprising data in the data structure that describes a canvas element that
contains the shape element.

The data structure of claim 53 wherein the properties of the shape element comprise fill property data.

The data structure of claim 53 wherein the properties of the shape element comprise stroke property data.
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57. The data structure of claim 44 wherein the properties of the first element include clipping data.
58. The data structure of claim 44 wherein the properties of the first element include transform data
59. The data structure of claim 44 wherein the properties of the first element include opacity data.

60. The data structure of claim 44 wherein the properties of the first element include blend mode data.
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DESCRIPTION CN101566540A

1 Method and device for realizing universal serial bus audio transmission of wireless data terminal

{0001 ]

11 Technical field

10002

18 The fnvention relates to andio data transruission technology, in parficular to a method and device for realizing

universal serial bus audio transmission of a wireless data terminal.

{0003}

23 Background fechnique

[(004]

27 At present, Time Division-Synchronous Code Division Multiple Access (TD-SCDMA, Time Division-
Synchronous Code Division Multiple Access} techniology, as the third-generation mobile communication
standard proposed by China, has matured day by day. With the support of TD-SCDMA technology, it can
download data and The speed of uploading data to the network has been greatly improved, and the increase in
speed will inevitably promote the increase of users’ demand for audio services and video services,

{0005]

35 In the prior art, when processing audio data, the wireless data terminal directly sends the analog audio sigoal
received from the air interface to the corresponding radio frequency, codec and other hardware devices for
demodulation and decoding, and finally it is played by the speaker; The collecied analog andio signat that
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ueeds to be sent s encoded and modulated by the corresponding codec, radio frequency and other hardware
devices and then sent out.

40 The disadvantage of this way of processing audio data is that, due to the need to encode and decode audio
data, the wircless data terminal must be equipped with a corresponding codec, which increases hardware costs.

{0006]

15 To overcome the shortcomings of the alorementioned audio data processing methods, a currently popular
implerentation method is Universal Sexal Bus Audio Transmission (VOUSE, Voice Over USE). The
implementation of this method is briefly described with a widely used PC as a terminal device.

48 The wireless data terminal transmits the demodulated audio data to the PC through the USB interface for
decoding and other processing; similarly, the audio data processed in the PC is transmitied to the wireless data
terminal through the USB interface.

51 1n this way, the wireless data terminal no longer needs a codec on the hardware, reducing the hardware cost.
Moreover, compared {0 wireless data terminals, PUs have stronger computing power and more memory
resources, so they have more powerful processing capabilities for audio data and can perform richer

processing, such as: denoising, retouching, Mixing and other processing.

[(007]

58 Figure 1 s a schematic diagram of the implementation method of VOUSB in the prior art. The air interface of
the wireless data terminal receives the analog audio sigual sent by the remote device via the wireless
cormmunication network and trausmits it to the radio frequency for demodulation. After that, the baseband
processing module decodes it. The tuned audio data is amplified and digitally filtered to obtain a pulse code
modulation {(PCM, Pulse Code Modulation) code stream, and then transmit the PCM code sireain to the USB
driver on the wircless data terminal side, and the USE driver on the wireless data terminal side converts the
PCM The code stream is transmitted to the USE endpoint of the wireless data terminal. Finally, in accordance
with the batch transroission method of the USE standard, the PCM code stream IS transmitied to the USB
endpoint of the terminal device via the USE endpoint of the wireless data terminal.

57 Here, the role of the USB driver on the wireless data terminal side is to receive audio data from the baseband
processing modale and fransmit it to the USB endpoiut of the wireless data terminal, or read audio data from
the USB endpoint of the wireless data terminal and transmit it to the baseband processing module. The
characteristic of the USB standard batch transmission method is to support a large amount of data
trausmission within an uncertain time, which can guarantee that the data can be transmitied, but the
transmission bandwidth and delay are not guaranteed, so the real-time performance of data transmission is not
good; In addition, for the audio data transmuitted in the USB standard batch transmission mode, the terminal
device does not have a standard driver to process it. To process the audio data, i needs o be implemented
with the help of a user interface (U, User Interface}. The process is as follows:

{0008]

73 For the PCM code stream sent by the wireless dafa terminal to the USE endpoint of the termoinal device, the
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terminal device side USB driver reads it, and the ferminal device Ul reads and releases it from the ferminal
device side USB driver. After that, the PCM code stream Transfer to a physical sound card.

g2 The physical sound card decodes the transmitted PCM code stream, then obtains the analog audio signal
through A/D conversion and other processing, and finally sends the analog audio signal to the speaker for
playback. The physical sound card may be a sound card with a PCl interface or a USB sound card. Here, the
role of the USE driver on the terminal device side is to read audio data from the USBE endpoiut of the terroinal
device and transinit it to the UL or obtain audio data from the Ul and fransmit it to the USB endpoint of the
terminal device,

10009}

o1 However, in the carrent implementation method based on VOUSB, the USE audio data transmission channel
between the wireless data terminal and the terminal device is only used as the data transmission channel. The
problern that this brings is that there is no special optimization {or the characteristics of andio data
transmission. In terms of real-time performance, it has affected the practical application of VOUSB.

{0010]

98 Summary of the invention

{0011}

se2 ko view of this, the main purpose of the present jnvention is to provide a method and device for realizing
universal serial bus audio transmission of a wireless data terminal, making full use of the powerful ability of the
termminal device to process audio data and enhancing the practical application effect of VOUSB.

{0012}

103 bn order to achieve the above objective, the technical scheme of the present invention is achieved as follows:

{0013]

12 The invention discloses a method for realizing universal serial bus audio transmission of a wireless data
terminal. The USE andio data transmission channel between the wireless data terminal and the terminal
device is enumerated as a USB sound card device. The key is that the method includes the following steps:

{0014}

112 The wireless data termival sends audio data to the terminal device through the USB sound card device, and
the terminal device accesses the USB sound card device through its own audio device driver to obtain audic
data; the terminal device sends audio to the USB sound card device through its own audio device driver Data,
the wireless data termival recelves the audio data through the USB sound card device.
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{0015]

125 The enumerating the USE audio data ransmission channel between the wireless data terminal and the
terminal device as a USB sound card device includes: the wireless data terminal defines the wireless data
terminal USB endpoint that transmits audio dafa as a sound card, and seis the wireless data terroinal USB The
endpoint is connected {o the USB endpoint of the terminal device through a USB data cable; the terminal
device requests the wireless data terminal to obtain the device descriptor, configuration descriptor, and
descripior set of the connected sound card. After the wireless data terminal recelves the request, it sends the
device description to the terminal device According o the acquired device descriptor, configuration
descriptor, and descriptor set, the terminal device determines the driver that can provide USB, loads the
corresponding audio device driver that conforrus to the USE specification, and the audio device driver
perforins the operation on the sound card Configure to get a USB sound card device.

{0016}

132 The terminal device includes an audio device driver, a user interface Ul and a physical sound card. The
terminal device accesses the USB sound card device o obtain audio data through its own audio device driver,
including: the audio device driver accesses the USB sound card device interface The USB sound card device
reads and releases the pulse code modulation PCM code stream transmitied to the USE sound card device;
the Ul accesses the audio device driver through the audio device interface, and transmits the PCM code
strearn to the physical sound card.

{0017}

147 The terminal device includes an audio device driver, a user interface UL and a physical sound card. The
terminal device sends audio data to the USB sound card device through its own audio device driver,
including: the physical sound card obtains a PCM code stream from an analog andio signal UI Obtain the
PCM code stream from the physical sound card, and transmit the PCM code stream to the audio device
driver through the audio device interface of the audio device driver, and the audio device driver sends the
PCM code stream to the USB sound card device.

{0018]
156 The invention also discloses a device for realizing universal serial bus audio transmission of a wireless data
termninal. The device includes: a wireless data terminal, a USB sound card device and a terminal device,

{0019}
161 Fhe wireless data terminal is used {0 send audio data {0 the terminal device through a USE sound card device,
and to receive audio data from the terminal device through the USB sound card device.
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{0020}
165 USB sound card device, used {0 transmit audio data between the wireless data terminal and the terminal
dovice;

{6021}

171 The terminal device is used to access the USB sound card device through its own audio device driver to obtain
andio data from the wircless data ferminal, and send andio data to the USE sound card device through s
own audio device driver.

{0022}

177 The USB sound card device includes: a wireless data terminal-side USB driver, a wireless data terminal USB
endpoint, and a terminal device USE endpoint, wherein the wireless data terminal-side USB driver is
connected to the baseband processing module of the wireless data terminal; the wireless data terminal The
USB endpoint is connected with the USB endpoint of the terminal device through a USB data line; the USB
endpoint of the terminal device is connected with the audio device driver of the terminal device.

{0023}

185 The terminal device includes an audio device driver, a user interface Ul and a physical sound card. The audio
device driver is used {0 access the USB endpoint of the termival device by accessing the USE sound card
device interface, and the PCM code stream transmitied to the USB endpoint of the terminal device Read and
release; UL s used to access the audio device driver through the audio device interface, and transinit the PCM
code stream to the physical sound card: the physical sound card is used to obtain the analog audio signal
from the PCM code stream.

{0024}

194 The termival device includes an audio device driver, a user interface UL and a physical sound card. The
physical sound card is used to obitain the PCM code stream from the analog audio signal; the Ul s used 0
obtain the PCM code stream from the physical sound card and drive the audio through the audio device. The
device interface transmits the PCM code sfream to the audio device driver; the audio device driver is wsed to
send the PCM code stream to the USB endpoint of the terminal device.

{0025}

z02 It can be seen that, compared with the prior art, the method and device for realizing universal serial bus audio
transinission of a wircless data terminal provided by the present invention has the following characteristics
and advantages:
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[0026]

205 First, the USB audio data transmission channel between the wireless data terminal and the terminal device is
enwmerated into a U8B sound card device to transmit audio data using the standard USB AUDIO CLASS
defined by the USB specification, and the operating system on the widely used terminal device Both provide
the implementation of audio device drivers conforming o the USB specification by defandt. Therefore, the
audio device driver accesses the USE endpoint of the terminal device by accessing the USB sound card device
interface; the audio device driver reads the audio data read from the USB endpoiut And release.

10027}

217 Secondly, using the USE standard synchronous transmission method to trausmit audio data has good real-
time performance, and the terminal device has a standard driver for the synchronous transmission method,
that is, the audio device driver, which reads and releases the audio data of the terminal device USB endpoint.
It is done in the audio device driver, and its processing priority is higher than that in the application UL
Therefore, when the terminal device system is heavily loaded, the audio data processing still has good real-
time performance.

[0028]

226 Finally, the Ul accesses the audio device driver through the audio device interface, and transmits the released
audio data to the physical sound card.

222 Since the UT accesses the andio device driver through the andio device interface, # reduces the Ul's
dependence on the audio device driver; the audio device interface is a standard interface, and there is no need
to pay attention to the details of the underlying audio device driver implementation, and the operating system
has good portability, allowing the Ul It is simpler and more reliable to implement.

{6029}

235 According to the characteristics of audio data transmission, the USB audio data transmission channel is
abstracted and optimized, and the power{ul ability of terminal equipment to process andio data is fully
utilized to enhance the practical application effect of VOUSE.

[0030]

241 Diescription of the drawings

{0031}

245 Figuve 1 is a schematic diagram of a method for implementing VOUSB in the prior art;
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[0032]
249 Fig. 2 is a schematic diagram of abstracting the USB audio data transmission channel into a USE sound card

device in the present invention;

{0033
254 Fig. 3 is a transmission flow chart of the wircless data terminal as the audio data receiver in the present

invention;

10034]
239 Figure 4is a transmission flow chart of the wireless data ferminal as the audio data sender in the present

invention;

16035}
z61 Fig. 5 is a schematic diagram of the device structure for realizing universal serial bus andio transmoission of a

wireless data terminal in the present invention.

[0036]

269 Detailed ways

{0037}
273 The present invention will be further descriied in detail below in conjunction with the drawings and specific

embodimenis,

{0038]

278 Figure 2 is a schernatic diagrar of absiracting the USE andio data transroission channel into a USB sound card
device in the present invention.

280 Compared with Figure 1, in the present invention, the USB sound card application method in the USB
specification is used to abstract the USB audio data transmission chanpel between the wireless data terminal
and the terminal device into a USB sound card device.

283 The USB audio data transmission channel refers to the audio data transmission chanuel including the USB
driver on the wireless data terminal side. the USE endpoint of the wireless data terminal, the USB endpoint of
the terminal device, and the USB data line between two USE endpoints.

286 The key {0 abstract the USB audio data transmission channel jnto a USB sound card device is {o enumeraie
the USB audio data transmission channel into a USB sound card device using the standard USB AUDIO
CLASS defined by the USB specification.

280 The enuoeration i achieved through the following steps: first, the wireless data terminal side defines the
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wireless data terminal USE endpoint that transmits andio data as a sound card, and connects the wireless data
terminal USB endpoint to the terminal device USE endpoint through a USE data cable; After that, the
termninal device sends a request to the wireless data terminal to request information such as the device
descriptor, configuration descriptor, descriptor set, efc. of the connected sound card; after receiving the
request, the wireless data terminal sends the requested device descriptor to the terminal device,
Configuration descriptors, descripior sets and other information; then, after the ferminal device obtains this
information and determines the driver that can provide USB based on this information, it loads the
corresponding audio device driver that conforms to the USB specification; fivally, the terminal device gets
various descriptions After the symbol, it is considered thai the information of the connected sound card is
complete, and the sound card is configured by the audio device driver. I the configuration is successful, the
audio data transmission between the wireless data terminal and the terminal device can be realized.

so1 At this point, the enumeration process ends, and the USB audio data fransmission channel is enumerated into
a USE sound card device.

303 The wireless data terminal is connected with the USB driver of the wireless data terminal side of the USB
sound card device; the terminal device is connected with the USB end point of the terminal device of the USB
sound card device.

{0039]

z00 Ditferent from the andio data processing capabilities of physical sound cards such as ordinary USB sound
cards, and can divectly send the processed audio data to the speakers for playback. the USE sound card
device is characterized by the same access interface and use method as the phiysical sound card. To the user, #
seerns to be an actual physical sound card, but in fact, this USB sound card device only has the function of
audio data transmission, and does not have the real audio data processing capability. If you want to process
the received audio data, Need to rely on the physical sound card on the terminal device to achieve.

z2t3 For the audio data sent by the terminal device to the wireless data terminal, the wireless data terminal will
transmit to the remote device through the wireless commumication network.

317’ The remoie device may be a wireless data terroinal or terminal device.

13 If the remote device needs to process the received audio data, if the remote device is a terminal device, directly
use the physical sound card on the terminal device to process the audio data and play it; if the rernote device
is a wireless data terminal , The recelved audio data is transmitted to the terminal device connected {o the
wireless data terminal through the USB sound card device, and the audio data is processed by the physical
sound card on the terminal device and played.

{0040}

226 Since the USB audio data transmission channel between the wireless data terminal and the terminal device is
enumerated into a USB sound card device using the standard USB AUDIO CLASS defined by the USB
specitication, the andio data transruission is realized, and the operating system ou the widely used terminal
device Both provide the implementation of audio device drivers that comply with the USE specification by
default. Therefore, for the audio data sent by the wireless data terminal to the USB endpoint of the USB
sound card device, the audio device driver accesses the terminal by accessing the USB sound card device
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interface. Device USB endpoint; when accessing the terminal device USB endpotut, the audio device driver
reads and releases the audio data sent to the terminal device USB endpoint. Compared with the existing audio
data read and released by the application Ul, The audio device driver has a higher priority for reading and
releasing. Therefore, even when the terminal device system is heavily loaded. the audio data processing still
has good real-time performance; in addition to the audio device driver downward access to the terminal
device USE endpoint, The audio device inferface can also be provided apwards. The audio device interface s
a standard interface. When the Ul accesses the audio device interface, there is no need to pay attention to the
details of the low-level audio device driver implementation, and the operating system is portable, The Ul can
be accessed through the audio device interface The audio device drives and transfers the audio data to the
physical sound card, which reduces the Ul's dependence on the audio device drive, and makes the Ul
simpler and more reliable.

{0041}
246 Specifically, the process of using a USB sound card device to implement audio data transmission is shown in
Figure 3 and Figure 4.

[0042]
251 Figore 3 is a fransmission flow chart of a wireless data terminal as a receiver of audio data. The transmission of
audio data includes the following steps:

[0043]

256 Step 301: The alr interface of the wireless data terminal receives the analog andio signal sent by the remote
device via the wireless conumnunication network, and transmits it to the radio frequency and other hardware
for demodulation. After that, the baseband processing module amptlifies the demodulated audio data. Digital
filter processing, get PCM code strear.

[0044]

263 Step 302: The PCM code stream obtained after processing is transmitted by the baseband processing module
of the wireless data terminal to the USB driver of the wireless data terminal side of the USB sound card device;
after that, according to the synchronous transmission mode of the USB standard, the PCM code stream
passes through the USB endpoint of the wireless data terminal And the USB data line s transferred to the USB
endpoint of the terminal device of the USB sound card device.

{0045]

371 Step 303: After the PCM code stream is transmitted (o the terminal device USB endpoint, the audio device
driver of the terminal device accesses the terminal device USB endpoint by accessing the USB sound card
device interface, and reads the PCM code stream transmitied to the terminal device USB endpoint After
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fetching and releasing, the Ul accesses the audio device driver through the audio device interface, and
transinits the PCM code siream to the physical sound card.

{0046}

379 Step 304 The physical sound card decodes the transmitted PCM code stream and processes the D/A
conversion to obtain an analog audio signal. Finally, the analog audio signal is transmitted {o the speaker for
playback.

10047}
385 Figure 415 a traunsmission flow chart of a wireless data terminal as a sender of audio data. The transmission of
audio data incluedes the following steps:

{0048]

30 Step 401: The microphoue of the terminal device travsmits the collected analog andio signal io the physical
sound card, and the physical sound card performs A/D conversion, encoding and other processing on it to
obtain a digital audio signal in the form of a PCM code stream.

10049]

396 Step 402: The Ul of the termival device obtains the PCM code stream from the physical sound card, and
transinits the PCM code siream to the audio device driver through the audio device interface driven by the
audio device, The audio device driver compresses the PCM code stream, and then the audio device driver
Return the PCM code stream to the terminal device USE endpoint of the USE sound card device by
accessing the USB sound card device interface.

{0050]

40¢ Step 403: After the PCM code siream is fransmitied to the USE endpoiut of the terminal device of the USE
sound card device, according to the syachronous transmission mode of the USB standard, the PCM code
strearn is transmitted (o the wireless data terminal USB endpoint of the USB sound card device through the
USB data loe.

10051}

411 Step 404: The baseband processing module of the wireless data terminal obtains the PCM code stream
transmitted to the USB endpoint of the wireless data ferminal through the USB driver on the wireless data
terminal side, performs amplification and digital filtering, and modulates by radio frequency o obtainan
analog audio signal. Finally, The air interface is sent to the remote device via the wireless communication

nekwork,
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{0052]

419 In order (o realize the above method, the present invention also provides a device for realizing universal serial
bus audio transmission of a wireless data terminal. As shown in FIG. 5, the device is mainly composed of a
wireless data terminal, a USE sound card device, and a terminal device.

{0053]
421 Among them, the wircless data ferminal is used to send audio data to the terminal device through a USB
sound card device; to receive audio data from the terminal device through the USB sound card device.

{0054}
430 LISB sound card device, used to transmit audio data between the wireless data terminal and the terminal

device.

{0055]

435 The termival device s used to access the USB sound card device through its own audio device driver to oblain
audio data from the wircless data terminal, and send aundio data to the USE sound card device through its
own audio device driver.

{0056]

441 Specifically, the audio device driver of the terminal device accesses the USB endpoint of the terminal device by
accessing the USB sound card device interface, reads and releases the audio data transmitted to the USB
endpoint of the terminal device, and then further transmits the andio data to The physical sound card is
decoded, D/A converted, and finally played by the speaker; the audio data collected by the microphone, and
further A/D converted and encoded by the physical sound card, is transimitted by the Ul to the audio device
dretver for corapression, and then the andio device The driver returns to the terminal device USB endpoint by
accessing the USE sound card device interface.

(0057}
151 The foregoing descriptions are only preferred embodiments of the present invention, and are not used to limit
the protection scope of the present invention.
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CLAIMS CN101566940A

I

131+ A method for realizing universal serial bus audio transmission of a wireless data terminal is characterized in
that the USB audio data transmission channel between the wireless data terminal and the terminal device is
enumerated as a USB sound card device, and the method includes the following steps:

15 The wircless data terminal sends audio data to the terminal device through the USB sound card device, and the
terminal device accesses the USB sound card device through its own audio device driver to obtain the audio
data;

16 The terminal device sends audio data to the USB sound card device through its own audio device driver, and
the wireless data terminal receives the audio data through the USB sound card device,

2.

242+ The method according to claim 1, wherein the enumerating USB audio data transmission channels
hetween the wireless data terminal and the terminal device as a USB sound card device comprises:

26 The wireless data terminal defines the wireless data terminal USB endpoint that trausmits audio data as a sound
card, and connects the wireless data terminal USB endpoint to the terminal device USB endpoint through a
USB data cable;

26 The terminal device requests the wireless data terminal to obtain the device descripior, configuration
descriptor, and descriptor set of the connected sound card. After receiving the request, the wireless data
terminal senids the device descriptor, configuration descriptor, and descriptor set to the terminal device;

22 The terminal device determines the driver that can provide USB according (o the acquired device descriptor,
configuration descriptor, and descriptor set, loads the corresponding audio device driver that conforms (o the
USB specification, and configures the sound card by the audio device driver to obiain the USB sound card
device.
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3.

253~ The method according to claim 1, wherein the terminal device includes an audio device driver, a user
interface Ul and a physical sound card,

4¢ The terminal device accesses the USB sound card device through its own audio device driver to obtain audio
data, including: the audio device driver accesses the USE sound card device by accessing the USB sound card
device futerface, and modulates the PCM code transmitted to the USB sound card device by pulse code The
stream is read and released; the Ul accesses the audio device driver through the audio device interface, and
transmits the PCM code stream to the physical sound card.

4.

494 The method according to claim 1, wherein the terminal device includes an audio device driver, a user
interface Ul and a physical sound card,

51 The terminal device sends audio data to the USB sound card device through its own audio device driver,
including: the physical sound card obtains the PCM code stream from the analog audio signal: the Ul obitains
the PCM code stream from the physical sound card and uses the audio device interface driven by the audio
device The PCM code stream s transmitted to the audio device driver, and the audio device driver sends the
PCM code stream to the USB sound card device.

LI

595+ A device for realizing universal serial bus audio transmission of a wireless data terminal, characterized in
that the device includes: a wireless data terminal, a USB sound card device and a termival device,

51 The wireless data terminal is used to send audio data to the terminal device through a USB sound card device,
and to receive audio data from the terrninal device through the USB sound card device.

53 LISB sound card device, used to transmit audio data between the wireless data terminal and the terminal device;

s1 The terminal device is used to access the USB sound card device through its own audio device driver {o obtain
audio data from the wireless data terminal, and send audio dafa to the USB sound card device through is own
audio device driver.

6.

7o6+ The device according to claim 5, wherein the USB sound card device comprises: a USB driver on the side
of a wireless dafa terminal, a USB endpoiut of a wireless data terminal, and a USB endpoint of a ferminal
device,

73 The USB driver on the side of the wireless data terminal is connected to the baseband processing module of the
wireless data terminal;

75 The USB endpoint of the wircless data terminal is connected o the USB endpoint of the terminal device
through a USB data cable;

77 The USB endpoint of the ferminal device is connected with the audio device driver of the terminal device.

2800 r@lgrt 164 2



7.

817~ The apparatus according o claim 6, wherein the terminal device comprises an audio device driver, a user
interface Ul and a physical sound card,

33 The audio device driver is used to access the USB endpoint of the terminal device by accessing the USB sound
card device interface, and read and release the PCM code stream transmitted to the USB endpoint of the
terminal device;

g5 Ul is used to access the audio device driver through the audio device interface, and transinit the PCM code
stream (o the phiysical sound card;

28 The physical sound card is used to obtain the analog audio signal frors the PCM code siream.

8.

928~ The method according to claim 6, wherein the terminal device includes an audio device driver, a user
interface Ul and a physical sound card,

94 The physical sound card is used to obtain the PCM code stream from the analog audio signal;

95 The Ul is used to obiain the PCM code streain from the physical sound card, and transmit the PCM code
strearn to the audio device driver through the audio device jnterface of the audio device driver;

g7 The audio device driver is used to send a PCM code stream to the USB endpoint of the terminal device.
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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
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Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

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.

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.

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 1874, as amended, pursuant to 5 U.S.C. 552a(m).

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.

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.5.C. 181) and for review pursuant to the Atomic Energy Act (42 U.5.C. 218(c)).

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.

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.5.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.

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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Permission to Access Search Results: Yes

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

If Required, Foreign Filing License Granted: 08/14/2020

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 16/990,215

Projected Publication Date: 11/26/2020
Non-Publication Request: No

Early Publication Request: No
Title

ELECTRONIC TOOL AND METHODS FOR MEETINGS BETWEEN TWO USERS

Preliminary Class

Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No
PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

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

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

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO 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
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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-HALT (1-866-999-4258).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

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).

SelectUSA

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
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technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call
+1-202-482-6800.
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GENERAL POWER OF ATTORNEY BY APPLICANT

This power revokes any previous powers of attorney given in the above-identified patent
application,

F{we} hereby appoint Practioners associated with the foliowing Customer Number ag
my/our attorney, and to transact all business in the United States Patent and Trademark
Office connected therewith for the application refersnced in the attached transmittal letrer
{form PTO/AIA/B2A or eguivalant):

Customer Number: 23364

Pleass recognize or change the correspondence address for the shove-identifiad
application to the address associated with the sbove-mentioned Customer Number,

Pwe} am/are the Applicant Assignes or Person to Whom the nventor is Under an

Onligation to Assign. This revocation gnd appoiniment to the above-identified
Fractitioners is to the exchusion of the inventoris).

Signature of Apphicant for Patent

Signahwe
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Title and Company
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Electronic tool and methods for meetings
Related Applications

This benefit of provisional patent application No. 61/534,592 filed September 14,

2011 1s claimed and said application is incorporated herein by reference.

Field

The present invention relates to electronic tools for meetings including methods or
devices for providing connection to a communications network, to networks or
methods of operating the network, methods or devices for use in displaying media

content as well as software for performing any of these methods.

Technical background

Tools for collaboration

Allowing ad hoc groups of persons to communicate with each other is one of the
fundamental aspects of collaboration, problem solving, negotiation, teaching and
education, etc. To assist in communication, there has been an explosion of electronic
communication tools such as electronic conferencing tools, e.g. synchronous and
asynchronous conferencing, online chat, Instant Messaging, audio conferencing,
videoconferencing, data conferencing, application sharing, remote desktop sharing,
electronic meeting systems, collaborative management (coordination) tools, project

management systems, knowledge management systems, and social software systems.

One classic approach is the lecture or seminar often involving a presentation using
presentation software. To a large extent the traditional single person presentation or
lecture has been maintained with the audience being in a rather passive mode as far as
determining, constructing, augmenting or modifying the information to be presented is

concerned.
As with other business processes, meetings are going digital. Increasingly, people are

using computer technology alone and in conjunction with broadband networks to

support their meeting objectives prior to and during an actual meeting. For example, e-
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mail is used to pass around files for people to read prior to a meeting.

Collaborative workspaces in corporate networks and on the Internet offer
geographically distributed collaborators a virtual repository for documents related to a
project or a meeting. Electronic meeting support systems, such as interactive network-
connect white boards and videoconferencing appliances, are available for the benefit

of those who share the same room as well as those who are in remote locations.

The AMIDA Final Public Report describes the overall methodology behind the
development of meeting support technologies. It reports that numerous studies confirm
that meetings dominate the way people work. Namely, according to a study conducted
by MCI Worldcom in 2003 a business person participates in 60 meetings per month.
People meet in groups for a multitude of reasons. They interact in numerous
predictable and unpredictable ways and the results of their interactions are as varied as
the people who participate and the projects on which they are collaborating or
communicating. Studies of business processes also reveal that approximately 80% of
the “workload” associated with a project or process happens in preparation for a
meeting. In other words, many people view the live” meeting as a milestone or
deadline by which they can pace and measure their productivity and that of their
colleagues. Unfortunately, for many information managers, being in perpetual
meetings has reduced their ability to prepare adequately for the next meeting,

perpetuating a vicious and negative cycle.

However, Marc Al-Hames et al. report in “Audio-Visual Processing in Meetings:
Seven Questions and Current AMI Answers”, that although large parts of working
days are consumed by meetings and conferences, unfortunately a lot of them are
neither efficient, nor especially successful. They report a study in which people were
asked to select emotion terms that they thought would be frequently experienced in a
meeting. The top answer — mentioned from more than two third of the participants —
was “boring”; furthermore nearly one third mentioned “annoyed” as a frequently

perceived emotion.

The conclusion is that despite the plethora of electronic aids to meetings, fundamental
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problems in handling meetings have not been solved. In fact organising and

conducting meetings in a business context involves a large number of factors.

Participation

A lack of efficiency of meetings is addressed in the article “Mood indicators on
electronic meeting tools” IBM, IP.com number: IPCOMO000011711D, Publication
Date: March 12, 2003. This article addresses the issue that the lack of direct feedback
makes meetings clumsy, inefficient and often unproductive. It proposes a “mood
indicator” as well as an "I want to ask a question" indicator which allow the presenter
to choose an appropriate moment to pause, change track or field a question. It is
argued that interrupting a presenter in full flow can be awkward; however, sometimes
it is difficult to get an opportunity to ask a question or make a comment when many
different people are trying to make their voices heard. In a similar vein, US6966035
suggests displaying a “murmur frame” for a participant to express a view. To increase
user participation, US 2010/0087139 discloses a system for sending a selection to
another computer, and US 2006/0095376 discloses a system for secure voting.
Commenting, voting or selecting requires that a central authority provides the
information that is to be selected or commented or voted on. Hence, these proposals
still leave a central figure such as the presenter in a dominating position and the other
members of the meeting are largely an audience with limited selection or voting or

participation rights.

A further problem with meetings is that someone is usually late or has to leave early.
With the person arriving late one has to decide if the meeting is interrupted and a
summary of the proceedings so far is given. For the person leaving early (often a
senior person), subsequent discussions can go missing. If there is a notes taker, this

provides a personal summary of the meeting — but not an objective one.

Presents systems do not provide an optimal solution.

Legal and security issues

A legal requirement of a meeting is that presentations, comments and submissions

need to be completely reproducible — in some circumstances, ¢.g. in a share holders’
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meeting, the events in the meeting should be subject to total recall. Computer-
supported collaborative work technologies, particularly those which capture human
verbal and non-verbal communications (audio and video interaction) in addition to text
and graphics generated during a meeting, promise to have a long term impact on how
people will prepare for and behave during and following meetings. In addition,
connecting to a network brings the danger of virus, malware or spyware transfer in

either direction, and there is danger of copying of confidential information.

Practical Difficulties

Scalability and ease of use

There are even more fundamental problems with using electronic tools in meetings. If
two persons want to make two presentations then usually either both presentations
must be placed on one machine or there is a need to swap between the presenters’
machines. To bring the display content of a computer to a projector, the most common
ways are to use a cable that connects the display adapter of the graphics card to the
video input of the projector [method 1] or to use a software that captures the display
contents and sends it over a wired or wireless network to a remote base unit connected
to the projector [method 2]. This is often called “remote desktop” and is mostly used

for remote administration or remote IT assistance purposes.

Less common but also practiced methods are to use a special device connected to the
display adapter of the graphics card that captures, encodes and streams the display

content over a wired or wireless network [method 3].

Method 1 has several practical problems and disadvantages. In meetings where people
want to contribute content from their own computers, e.g. to project images on a
display, typically a video cable such as a VGA cable is used to connect each PC one at
a time to the projector. This is not only not scalable but also can be and often is quite a
cumbersome process that typically wastes valuable meeting time and takes the
dynamism out of the meeting. Connection can be made more difficult and time
consuming for example if the computer has to be rebooted for it to detect the projector
or when the format of the PC differs from the format of the projector. In addition

changing format can leave the computer with a new format that is not compatible with
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its own screen so that on reboot of the PC alone, nothing is displayed on the computer
screen. Without a visible screen image the necessary re-configuration can be difficult.

These issues are aggravated by a number of elements:

- The use of many different video adapters, such as VGA, DVI, DP, HDMLI,...

- Reach depends on cable length: too long leaves a tangled cable “salad” in the
meeting room, too short reduces flexibility, often necessitating people to move
around in the meeting room when they want to present something.

- Cable connection is either point to point or requires tedious and extensive
cabling and the use of complex and expensive video switches.

- It is often difficult and time consuming to find the right display resolution and

refresh rate that both the computer and the display or projector support.

Method 2 also has many drawbacks. If the connection is made to a corporate LAN
there is a danger of virus, malware or spyware transfer in either direction, there is
danger of copying of confidential information, and there is the difficulty of making the
connection, e.g. entry of a user code and password, as well the administration of such

passwords and user codes.

The advantage of method 3 is that the computer does not need to use its own
processing power to bring the display content in a form that is easily transported over a
network. This advantage becomes less relevant as computers grow in processing
power. A drawback of method 3 is that the same problems often encountered with
method 1 of connecting to the display adapter remain. Another drawback is that the
special device referred to requires significant processing power, which means that this
device will consume much power, be relatively big and certainly be relatively

expensive.

An alternative method in the making today is to use the well known USB interface of
the computer for extracting the display content of the computer. US 2009/0198839
discloses such a pluggable cable arrangement. US 2011/0115689 discloses a similar
USB solution for wireless connection to a projector. Accordingly connecting a

projector to a computer using the standard USB port might become commonplace with

Page 1083 of 1164



10

15

20

25

30

time. However, this usually requires special drivers and even special hardware.
Connecting a projector to a computer using the standard USB port hence might
become commonplace — but even when that happens there will be a mix of new and

legacy machines for several years.

Firewalls

Additional problems can occur with firewalls. Typically a visitor to a meeting will
bring a computer such as a laptop that is set up for a different corporate networking
environment and hence has different or incompatible networking settings. The setting
up of a firewall can be complicated and if this is not done correctly,
telecommunication software that has to pass through a firewall may be blocked. In
order to solve problems associated with firewalls it may be necessary to open ports or
identify or even add programs in an exception list. If, besides a network (hardware)
firewall and an operating system firewall, there is any software based third-party
firewall like Zonealarm, Norton Systemworks, CA Internet Security Suite or McAfee
Firewall, then it is necessary to follow that software developer’s documentation to
place programs on a safe list or adding exceptions to the firewall rules. Such activity is
beyond the usual user. Fussing with computer settings, or having to call for IT support

wastes valuable meeting time and takes the dynamism out of the meeting.

Conclusion
The following problems remain for holding a face-to-face meeting using advanced
electronic tools at the present time:
- Complexity of the networking infrastructure.
- High demands on technical expertise of users in current systems that are
supposed to be designed to support everyday use by the non-expert user.
- Barriers to the use of complicated technology in meetings.
- Great variety of possible collaborative software solutions — none of which
seems to solve the fundamental problems of holding successful meetings.
- Meetings being boring or annoying for members of the meeting.
- Complexity of firewalls and other security measures employed in corporate
networks.

- Lack of, or restriction of participation by members of a meeting.
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- Time taken to prepare presentations for meetings.
- Need to record events in the proper time sequence at meetings without
burdening a meeting more than necessary.
Although some tools solve some of these problems effectively, no electronic meeting

tool solves all of them.

Summary of the invention

An object of the present invention is to provide network solutions including electronic

tools for meetings including devices for providing connection to a communications

network, to methods of operating the network, methods of displaying media content as

well as software for performing any of these methods or for implementing such

systems.

In an aspect the present invention provides an electronic meeting tool for
communicating arbitrary media content from users at a meeting comprising:

a node configuration means adapted to operate a display node of a communications
network, the display node being coupled to a first display, the node configuration
means being adapted to receive user selected arbitrary media content and to control
display of the user selected arbitrary media content on the first display; and

at least one peripheral device adapted to communicate the user selected arbitrary
media content via the communications network, wherein the peripheral device is a

connection unit comprising:

(a) a connector adapted to couple to a port of a processing device having a
second display, a memory and an operating system; and

(b) a transmitter for communicating with the communications network,

a program adapted to be loaded onto the processing device and to run on the operating

system of the processing device, said program being adapted to obtain user selected

arbitrary media content, said program leaving a zero footprint on termination, and

an input device to allow the user to carry out a user action that triggers transfer of said

user selected arbitrary media content to said transmitter through said port.
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The program can be stored on the peripheral device. The transmitter can be a wireless
transmitter or transceiver. The peripheral device can be a plug-and-play device. The

program cane adapted to screen scrape content of the second display.

The input device can be physical actuator coupled to the peripheral device. The
physical actuator preferably has a surface area of between 100 and 14,400 square mm.
Alternatively, the input device can be a key displayed on the second display. The key

displayed on the second display can be one not screen scraped by the program.

In another aspect the present invention provides a method for connecting a processing
device to a communications network, the processing device having a memory, a
display and an operating system with at least one pre-installed generic driver providing
a generic communications protocol for communication between processing device and
a standard class of peripheral devices, the method comprising the steps of:

a) coupling a peripheral device to the processing device, the peripheral device having a
transceiver,

b) setting up, by means of the pre-installed generic driver of the operating system, a

means for communication between the peripheral device and the processing device;

¢) coupling the processing device to a communications network via the peripheral
device;

d) routing screen scraped data between the processing device and the communication
network via the means for communication, wherein the generic communication
protocol is used for transferring the screen scraped data between the processing device

and the peripheral device.

Step b) can comprise presenting the peripheral device to the processing device as a
human interface device and wherein the pre-installed generic driver is a human

interface device driver.
Alternatively step b) can comprise presenting the peripheral device to the processing

device as a mass storage device and wherein the pre-installed generic driver is a mass

storage device driver.
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Alternatively, step b) comprises presenting the peripheral device to the processing
device as a composite device and wherein pre-installed generic drivers drive different

device interfaces independently.

A client application can be stored on the peripheral device which when run on the
processing device obtains the screen scraped data. Such a client application can be a

portable application.

In another aspect the present invention provides a peripheral device for providing
communication connectivity to a processing device which is provided with memory, a
display and an operating system with at least one pre-installed generic driver providing
a generic communication protocol for communication between the processing device
and a standard class of peripheral devices, the peripheral device comprising a memory
in which executable software code is stored for execution on the processing device,
said executable software code comprising:

a first software code portion for setting up, by means of the pre-installed generic driver
of the operating system, a means for communication between the peripheral device
and the processing device;

a second software code portion for connecting the processing device to a
communications network via the peripheral device, the peripheral device having a
transceiver;

a third software code portion for screen scraping data from the processing device; and
a fourth software code for routing screen scraped data between the processing device
and the communications network over the means for communication; wherein the first
software code portion is adapted to use the generic communication protocol for
transferring the screen scraped data between the processing device and the peripheral

device.

The first software code portion can be adapted to present the peripheral device to the
processing device as a human interface device and wherein the pre-installed generic
driver is a human interface device driver. The first software code portion can be

adapted to present the peripheral device to the processing device as a mass storage
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device and wherein the pre-installed generic driver is a mass storage device driver.
The first software code portion can be adapted to present the peripheral device to the
processing device as a composite device and wherein pre-installed generic drivers

drive different device interfaces independently.

The executable software code can comprise fifth code for providing a means for
connecting to the communications network including a base node. The executable
software code can comprise sixth code for providing means for capturing video frame

buffers of the processing device.

The executable software code can comprise seventh code for providing a means for
encoding, compressing and optionally encrypting the screen scraped data and sending
the screen scraped data the communication network. The executable software code can
comprise eighth code for providing a means for handling the peripheral device. The
executable software code can comprise ninth code for providing means for initiating
connection to the base node. The executable software code can comprise tenth code
for receiving inputs from an input device on the peripheral device. The executable
software code can comprise eleventh code for providing a means for sending state
changes to the visual indicator on the peripheral device. The executable software code
can comprise twelfth code for providing a means for presenting to the user a GUI. The
executable software code can comprise thirteenth code for presenting a GUI for
administration of the said executable software code when executed as a portable
application. The executable software code can comprise fourteenth code for providing
a means for displaying and activating a key on the display of the client processing
device for allowing a user to input the start the transfer of data from the processing

device to the base node.

In another aspect the present invention provides a peripheral device for providing
communication connectivity to a processing device which is provided with memory, a
display and an operating system with at least one pre-installed generic driver providing
a generic communication protocol for communication between the processing device
and a standard class of peripheral devices, the peripheral device comprising a memory

in which executable software code is stored for execution on the processing device,

10
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said executable software code comprising:

a first software code portion for setting up, by means of the pre-installed generic driver
of the operating system, a means for communication between the peripheral device
and the processing device;

a second software code portion for connecting the processing device to a
communications network via the peripheral device, the peripheral device having a
transceiver;, and

a third processing software code for routing data between the processing device and
the communications network over the means for communication; wherein the first
software code portion is adapted to use the generic communication protocol for
transferring the data between the processing device and the peripheral device, and
an input device coupled to the peripheral device, the input device being adapted to
react to a user action to trigger the transfer of the data from the processing device to
the peripheral device.

The first software code portion can be adapted to present the peripheral device to the
processing device as a human interface device and wherein the pre-installed generic
driver is a human interface device driver. The first software code portion can be
adapted to present the peripheral device to the processing device as a mass storage
device and wherein the pre-installed generic driver is a mass storage device driver.
The first software code portion can be adapted to present the peripheral device to the
processing device as a composite device and wherein pre-installed generic drivers

drive different device interfaces independently.

The input device is preferably a physical actuator coupled to the peripheral device.
The physical actuator preferably has a surface area of between 100 and 14,400 square
mm. The input device can be for example a key tor display on the display. The
executable software code can comprise fourth code for providing a means for
connecting to the communications network including a base node. The executable
software code can comprise fifth code for providing a means for capturing video frame
buffers of the processing device. The executable software code can comprise sixth
code for providing a means for encoding, compressing and optionally encrypting the
video frames and sending them over a secure link to the base node. The executable

software code can comprise seventh code for providing a means for handling the

11
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peripheral device. The executable software code can comprise eighth code for
providing a means for initiating connection to the base node. The executable software
code can comprises ninth code for receive inputs from an input device on the
peripheral device. The executable software code can comprise tenth code for providing
a means for sending state changes to the visual indicator on the peripheral device. The
executable software code can comprise eleventh code for providing a means for
presenting the user a GUL. The executable software code can comprise twelfth code
for presenting GUI for administration of the executable software code when executed
as a portable application. The executable software code can comprise thirteenth code
for providing a means for displaying and activating a key on the display of the
processing device for allowing a user input to start the transfer of data from the

processing device to the base node.

In another aspect of the invention a peripheral device is provided for providing
communication connectivity to a processing device which is provided with memory, a
display and an operating system with at least one pre-installed generic driver providing
a generic communication protocol for communication between the processing device
and a standard class of peripheral devices, the peripheral device comprising a memory
in which executable software code is stored for execution on the processing device,
said executable software code comprising:

a first software code portion for setting up, by means of the pre-installed generic driver
of the operating system, a means for communication between the peripheral device
and the processing device;

a second software code portion for connecting the processing device to a
communications network via the peripheral device, the peripheral device having a
transceiver;

a third software code portion for receiving media content from the network and for
displaying the media content on the display in accordance with a set of rules; wherein
the first software code portion is adapted to use the generic communication protocol
for transferring the media content between the peripheral device and the processing

device.

The executable software code can comprise fourth code for providing a means for
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correctly configuring a receiver as an access point. The executable software code can
comprise fifth code for providing a means for listening for output of connection units
trying to connect on a specific port. The executable software code can comprise sixth
code for providing a means for a GUI for administration purposes. The executable
software code can comprise seventh code for providing a means for publishing its
presence over the network using the Zeroconf protocol. The executable software code
can comprise eighth code for providing a means for accepting and installing software
updates. The executable software code can comprise ninth code for providing a means
for providing facilities for pairing of connection units to the processing device. The
executable software code can comprise tenth code for providing a means for auto-
composing of different incoming arbitrary media streams and rendering of composited
image on display. The executable software code can comprise eleventh code for
providing a means for receiving, decrypting and decoding incoming arbitrary media
content. The executable software code can comprise twelfth code for scaling of
incoming arbitrary media streams. The executable software code can comprise
thirteenth code for providing a means for displaying incoming arbitrary media content

in accordance with a set of rules.

The present invention also provides a method for communicating arbitrary media
content from users at a meeting comprising:

operating a display node of a communications network, the display node being
coupled to a first display, to receive user selected arbitrary media content and to
control display of the user selected arbitrary media content on the first display; and
connecting a peripheral device to a port of a processing device and communicating the
user selected arbitrary media content via the communications network,

loading a program onto the processing device and running the program on the
operating system of the processing device to obtain user selected arbitrary media
content, said program leaving a zero footprint on termination, and

triggering transfer of said user selected arbitrary media content to said transmitter

through said port after a user action on an input device.

The present invention also provides a peripheral device comprising:

a base

13
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a connector for connection to a plug and play port of a host processing device,

a flexible connection between the base and the connector for transferring data signals
and power,

an actuator on the base for actuating a signal and for transferring the signal to the
connector for transfer to the port, wherein the base has electronics comprising
permanent storage for storing a portable application, a processing engine, a transceiver

and a visual indicator.

The present invention also provides a method for providing communication
connectivity from a processing device,

setting up a communications network between a base node of the communications
network and a peripheral device coupled to the processing device;

transferring media content between the processing device and the peripheral device,
transmitting the media content from the peripheral device to the communications
network,

receiving media content from the communications network at the base node and

displaying the media content on a display in accordance with a set of rules.

With any of the above embodiments using pairing of the peripheral device, the only
user actions required to connect the processing device to the communications network
and hence to the first or central display are plug in the peripheral device into the
processing device, optionally press the button on the peripheral device. This method
allows for an automatic connection of the peripheral device to the display node

without any user interaction or configuration

Embodiments of the present invention also include any of the above software code

being stored on a non-transitory storage medium.

Definitions

"Plug and play" is a term used to describe the characteristic of a computer bus, or
device specification, which facilitates the discovery of a hardware component in a
system, without the need for physical device configuration, or user intervention in

14
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resolving resource conflicts. Plug and play devices can be added to a bus of a
computing system (while running or when shut down), and the newly added device
and possibly the rest of the computing system is automatically configured to make the

newly added device work, both from hardware and from software perspective.

Plug and play interfaces include for example (not an exhaustive list): Firewire (IEEE-
1394), PCI, Mini PCI, PCI Express, Mini PCI Express, PCMCIA, PC Card, Universal
Serial Bus (USB), SDIO cards.

"Auto-configuration" is the automatic configuration of devices without manual
intervention, without setting any switches or jumpers, and without any need for
software configuration. An example of auto-configuring devices: USB devices.

Examples of auto-configuring protocols: DHCP, Zeroconf, Bonjour.

A plug and play device has auto-configuration software by default to make it plug and
play. Example: USB devices are made to be plug and play by including the correct
auto-configuration software (e.g. host driver, host stack, application software).
Autoconfiguration can also refer to a software alone and is not restricted to a physical

device.

"Hot swapping and hot plugging" are terms used to describe the functions of replacing
computer system components without shutting down the system. More specifically,
hot swapping describes replacing components without significant interruption to the
system, while hot plugging describes the addition of components that would expand
the system without significant interruption to the operation of the system. A well-
known example of this functionality is the Universal Serial Bus (USB) that allows
users to add or remove peripheral components such as a mouse, keyboard, or printer.

Other examples are eSATA, PCle, FireWire, for example.

A “portable application” (portable app), sometimes also called standalone, is a
computer software program designed to run without installation on the target machine.
This type of application is stored on a removable storage device such as a CD, USB

flash drive, flash card, or floppy disk — storing its program files, configuration
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information and data on the storage medium alone. It is a program that can be stored
on an electronic device such as a USB flash drive, iPod, memory card, portable hard
drive or other portable electronic device and runs on a computer or other processing
device coupled to the electronic device without making permanent configuration
changes to the host computer. All such programs have a zero-footprint, meaning all
temporary files, registry entries, and any other changes to the machine exist only while

the program is running.

To be considered a portable application, for purpose of this invention, a software
program must:

Not require any kind of formal installation onto a computer's permanent storage device
to be executed, and can be stored on a removable storage device such as USB flash
drive, iPod, memory card, portable hard drive or other portable electronic storage
device thus enabling it to be used on multiple computers.

Settings are stored with, and can be preferably carried around with, the software (i.c.,
they are written to the electronic device such as a USB drive). Settings are not stored

to the registry or any other central system database of the computer.

Leaves a zero (or near-zero) "footprint" on any PC it is run on after being used. i.e., all
temporary files/registry settings should be either avoided or at least removed once the
program has exited, and files created by the user can be saved directly to the same

removable media as the application is stored on.

A portable application does not leave its files or settings on the host computer on
which it runs. For example, the application does not write to the Windows registry or
store its configuration files (such as an INI file) in the user's profile; instead, it stores
its configuration files in the program's directory. Another requirement, since file paths
will often differ on changing computers due to variation in Windows drive letter
assignments, is the need for applications to store them in a relative format. Preferably,
such a program does not require a launcher program to copy necessary settings and
files to the host computer when the application starts and move them back to the
application's directory when it closes as this may leave a residue on the hard drive in

case of power failure.
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"Electronic meeting systems" (EMS) need to be distinguished on the one hand from
classic groupware, on the other from web conferencing systems. In reality, there is
some overlap between minor features of products of the named categories. The main
difference from groupware is the intensity of collaboration. EMS should be
distinguished from systems with which it is possible to show the contents of an

individual computer screen on a remote display with multiple users at the same time.

"Groupware" supports collaboration within groups where the individual contributions
remain identifiable. In contrast, EMS enables the group to cooperatively produce a
result for which the group is responsible as a whole. In a business process, groupware
and electronic meeting systems complement each other: Groupware supports teams
when researching and creating documents in the run up to an EMS session or when

implementing the results of such a session.

"Web conferencing systems” and "electronic meeting systems" complement each other
in the online meeting or workshop: EMS extends the web conferencing system by
providing interactive tools for producing and documenting group results. On the other
hand, "web conferencing systems" complement EMS with the screen sharing and
voice conferencing functionality required in synchronous online meetings and not

present in EMS.

"Data conferencing" refers to a communication session among two or more
participants sharing computer data in real time. Interaction and presentation devices
such as a screen, keyboard, mouse, camera, etc. can be shared. It is a term used to
distinguish from video conferencing and audio conferencing. The data can include
screen, documents, graphics, drawings and applications that can be seen by the

participants of the meeting.

"Application sharing" is an element of remote access, falling under the collaborative
software umbrella, that enables two or more users to access a shared application or
document from their respective computers simultaneously in real time. Generally, the

shared application or document will be running on a host computer, and remote access
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to the shared content will be provided to other users by the host user. Application
sharing should be distinguished from systems in which collaboration on the
applications between different users is not possible but the contents of individual
computer screens can be projected onto a remote display with multiple users at the

same time.

The term “arbitrary media content” refers to the fact that a user may generate, create or
select any media content that is appropriate to display. This differs from client voting
on, or selecting of media content that is displayed by another in a meeting or
presentation. This term refers to client oriented, distributed rights and privileges for
the display of content rather than a central presenter providing content which is

presented to the members of the meeting.

“Screen scraping” in our sense refers to reading the video frame buffers and
processing them, rather than just rendering them on a display. Screen scraping for
presentations is described in US2002/0196378 to Slobodin et al which is included

herein by reference.

“Auto composition” or “auto layout” refers to the automatic nature in which multiple
graphics/video sources are rendered on a central display, without user intervention and

in a way that a user would intuitively expect it to happen.

“Wireless” and “wireless communication network™ can be any network that does not
use cable links between nodes, e¢.g. uses RF, optical or InfraRed for communication
purposes, such as IrDA, diffuse infra-red, WLAN, WiMax, WiFi, WiFi Direct,
Bluetooth or any other wireless communication network known to the person skilled

in the art.

“Computer” generally refers to a processing device, i.e. having a processing engine
capable of various types of digital processing, such as rendering graphics images for
display. A computer can be in the form of a work station, a personal computer, a lap-
top, a palm top, a PDA, a smartphone, a tablet etc. Generally a computer has memory

such as volatile RAM. Non-volatile memory such as a hard disc, optical disk or solid
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state memory can be included in the computer or can be a peripheral device. Currently
most computers are electronic but the term “computer” also includes optics based

computing devices.

The term "pre-installed generic driver" is intended to mean a driver which is installed
on a processing device such as a computer as a standard driver, e.g. is installed with
the installation of the operating system. Such a driver is standard for the operating
system and can drive a standard class of peripheral devices coupled to or connected to
the processing device. The installation of a specific driver for such a peripheral device
is not required. Such a generic driver can be a human interface driver (HID) or a mass
storage device driver, which has predetermined software components configured for
driving mass storage, a CD-ROM, a keyboard etc. or combinations of these. Such
devices can be readable and writable computer peripheral memory devices such as

USB memory sticks, flash memories, external hard drives, or more.

Brief Descriptions of the drawings

Fig. la shows a meeting room that can be used with embodiments of the present
invention. Fig. 1b shows a combination of a client processing device, a connection
unit, a base node and a display in accordance with an embodiment of the present
invention.

Fig 2 shows a screen display in accordance with an embodiment of the present
invention.

Figs. 3 to 5 show a base node and a peripheral device and a client processing device in
accordance with embodiments of the present invention.

Fig 6 shows a display in accordance with an embodiment of the present invention.
Fig. 7 shows a peripheral device in accordance with an embodiment of the present
invention.

Fig. 8 shows a client processing device in accordance with an embodiment of the
present invention.

Fig. 9 shows a further client processing device in accordance with an embodiment of
the present invention.

Fig. 10 shows an embodiment of a peripheral device in accordance with an
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embodiment of the present invention.

Detailed Description of the Embodiments of the present Invention

The present invention will be described with respect to particular embodiments and
with reference to certain drawings but the invention is not limited thereto but only by

the claims. The drawings described are only schematic and are non-limiting.

Furthermore, the terms first, second, third and the like in the description and in the
claims, are used for distinguishing between similar elements and not necessarily for
describing a sequential or chronological order. The terms are interchangeable under
appropriate circumstances and the embodiments of the invention can operate in other

sequences than described or illustrated herein.

Moreover, the terms top, bottom, over, under and the like in the description and the
claims are used for descriptive purposes and not necessarily for describing relative
positions. The terms so used are interchangeable under appropriate circumstances and
the embodiments of the invention described herein can operate in other orientations

than described or illustrated herein.

The term "comprising”, used in the claims, should not be interpreted as being
restricted to the means listed thereafter; it does not exclude other elements or steps. It
needs to be interpreted as specifying the presence of the stated features, integers, steps
or components as referred to, but does not preclude the presence or addition of one or
more other features, integers, steps or components, or groups thereof. Thus, the scope
of the expression "a device comprising means A and B" should not be limited to
devices consisting only of components A and B. It means that with respect to the

present invention, the only relevant components of the device are A and B.

Similarly, it is to be noticed that the term "coupled", also used in the description or
claims, should not be interpreted as being restricted to direct connections only. Thus,
the scope of the expression "a device A coupled to a device B" should not be limited to

devices or systems wherein an output of device A is directly connected to an input of
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device B. It means that there exists a path between an output of A and an input of B

which may be a path including other devices or means.

Elements or parts of the described devices may comprise logic encoded in media for
performing any kind of information processing. Logic may comprise software encoded
in a disk or other computer-readable medium and/or instructions encoded in an
application specific integrated circuit (ASIC), field programmable gate array (FPGA),

or other processor or hardware.

References to software can encompass any type of programs in any language

executable directly or indirectly by a processor.

References to logic, hardware, processor or circuitry can encompass any kind of logic
or analog circuitry, integrated to any degree, and not limited to general purpose
processors, digital signal processors, ASICs, FPGAs, discrete components or transistor

logic gates and so on.

Embodiments of the present invention provide solutions to three major problems with

meetings:

a) the time taken to prepare for a meeting. This is mainly achieved by allowing “on-
the-fly” presentation of any displayable information. This information does not
have to be linked into any particular presentation software, nor to be compatible
with any such presentation software,

b) the time taken to conduct the meeting using electronic meeting tools. This is
achieved by reducing the time to connect computers to the display or projection
system.

c) the time taken to reflect and review and document the meeting afterwards. This is
achieved by providing the possibility of recording the course of the meeting in the
same time sequence that it was carried out as well as be able to store all data

presented and who presented it.

Fig. lais a schematic representation of a generic meeting room 30 with a meeting
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table that can be used with embodiments of the present invention. Participants 37 have
some form of processing device 31 such as a laptop computer, a tablet, a PDA etc.
Each of the processing devices 31 can be a host device and has a first connection unit
47 to which it is coupled. The first connection unit 47 provides access to a network 50
which in this case is a wireless network, but could be a wired network. Each
connection unit 47 may be coupled to an input device 48 which will be described in
more detail later. A user 37 will typically at a distance from the processing device 37
which is ergonomically satistactory. This ergonomic boundary is typically an area of
about 1000 sq cm to 4000 sq cm. This ergonomic boundary will typically have the
user as one side of the boundary and the comfortable reach of the arms will determine
an area on the left and right of the processing device which falls within the ergonomic
boundary and the far edge of the boundary of the processing device (normally
delimited by a display screen) will determine the other side of the ergonomic
boundary. The area defined by the ergonomic boundary will overlap or include the
processing device 31 itself. The processing device will also have an outer physical
boundary. The input device 48 is preferably arranged to operate outside the boundary
of the processing device 31 but within the ergonomic boundary. Preferably the input
device is arranged to function when it is flat on the table. The input device preferably

has an size of activation area of between 1 and 144 square cm.

Preferably the network 50 is a local area network, i.e. preferably local to the meeting
room for security reasons but the network 50 may have access to other local or wide
area networks such as 51 or to a larger corporate network or the internet 43, for
example via a router 42. Another node of the network 50 is the base or display node
36. This node 36 may optionally be a wireless access point. The base node 36 may
also be a processing device or host computer and may be coupled to a second
connection unit 49 that provides access to the network 50 thus linking all of the
processing devices 31, 36 together. The connection unit may have an input device as
described above. Alternatively, network connections installed on the base node 36 can
be used. Audio equipment 46 may be provided, e.g. a telephone that allows other

members of the meeting to call in from remote destinations.

The display node 36 is coupled to and adapted to allow display of media on some kind
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of display 44. The display node is in embodiments of the present invention a base node
of the communications network 50. The display 44 may be a projector and screen, the
projector being coupled to the base node 36. A whiteboard 45 can optionally be
provided that can be optionally coupled to the display 44 and/or the base node 36, e.g.
when the whiteboard can record electronically what is written on it. Optionally, a
camera 35 may be provided to record the entries on the whiteboard 45. The camera 35
may have a third connection unit 52 for connecting the camera 52 to the network 50 so
that the data from the whiteboard can be recorded and stored or transmitted to other
networks via router 42. The connection unit 52 may have an input device as described

above.

Optional equipment can be cameras 39, 40, 41 for recording the progress of the
meeting. These cameras can be linked by a network 51, e.g. a cable network to the
router 42 and/or the base node 36. Another optional item is a microphone or
microphones 38 that can be used to transfer audio, e.g. to the processing devices 31
and to loud speakers (not shown) attached to the base node 36 or part of the display
44.

Any or all of the outputs of the processing devices 31, the cameras, the whiteboard,
etc. can be recorded and stored digitally, e.g. in node 36 or elsewhere to provide a

complete record with correct time sequence.

Summarizing the above, the present invention provides an electronic meeting tool for
communicating arbitrary media content between different users 37 (with their own
processing devices 31, e.g. PC, mobile phone, or tablet) and one display or projector or

multiple displays or projectors 44 in the meeting room 50.

Referring to Figs. 1a and 1b embodiments of the present invention comprise a base or
display node 36 being a processing device, e.g. a host computer adapted to receive
user selected arbitrary media content, the base node 36 being coupled to a central
display 44 which can be a fixed format display or a projector or similar. The arbitrary
media content can be provided from any of the user processing devices 31. The base

node 36 can be adapted to display the received user selected arbitrary media content in
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accordance with a set of rules, e.g. FIFO, automatically, on request or approval, forced
to display, in accordance with a priority etc. Optionally the base node 36 is adapted to
force display of the received user selected arbitrary media content, i.e. to allow
participation in the meeting by an individual user displaying own selected content on
display 44 independently of the person who is nominally responsible for giving a
presentation or chairing the meeting. Forcing the display can also be considered as a
rule. The meeting tool can also be adapted to allow a priority setting. This means that a
user can set a priority setting for the media to be displayed. A priority of “1” for
example can be interpreted by the base node as a forced display, a priority “2” can be
interpreted by the base node as display as soon as possible, priority “3” can be
interpreted by the base node as place in queue and display as the time comes etc.
Setting and using priorities for display are also considered to be working to rules. To
execute the rules, the base node 36 may have a decision module. The base node 36
may be a host computer having a processing engine such as a microprocessor and a
memory. Preferably, the base node 36 is adapted to treat media content passed to the
base node 36 from any or all of the connection units 47 in an equal manner. The base
node 36 may be adapted to auto compose the media content on the central display 44

connected to it, e.g. from one or more processing devices 31.

An independent aspect of the present invention is at least one connection unit 47,
(optionally 49 for receiving) adapted to communicate the user selected arbitrary media
content to said base node 36. Preferably the connection units 47 and/or optionally 49
are physical plug-and-play devices. An example of a connection unit is shown

schematically in Fig. 10.

The connection unit 47 may integrated into a user processing device 31, e.g. as an
internal peripheral device or may preferably be an external peripheral device
comprising a connector adapted to couple to a port of a user processing device 31. The
processing device 31 may have a client display, a processing engine such as a
microprocessor, a memory and an operating system. The optional connection unit 49
may integrated into the base node 36, e.g. as an internal peripheral device or may be an
external peripheral device comprising a connector adapted to couple to a port of the

base node 36. The connection unit 49 may be fully integrated into the base node 36,
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e.g. is an internal network interface of the base node 36. The base node 36 may have a

processing engine such as a microprocessor, a memory and an operating system.

The user processing devices 31, the connection units 47, (optionally 49) and the base
node 36 co-operate to form a communication network 50 for linking between at least
one of the plurality of processing devices 31, 36 and the central display device 44. The
communication network 50 is adapted to receive arbitrary media content from at least
one of the plurality of processing devices 31 and to transmit the arbitrary media
content of at least one of the plurality of processing devices to the central display

device 44.

An independent aspect of the present invention is a portable application 60 adapted to
be loaded onto a client processing device 31 and to be run on the operating system of
the client processing device 31. The portable application 60 runs as a process on the
client processing device 31 that is adapted to deliver an arbitrary media content from
the client processing device 31 to the communication network 50 in response to a user
action applied to an input device 48, the process leaving a zero footprint on
termination. Optionally the portable application 60 is stored on each connection unit
47 and optionally 49. Preferably the portable application 60 is adapted to “screen
scrape” content of the client display of the client processing device 31. Optionally the
portable application 60 when run on a processing device 31 is adapted to “screen
scrape” content of the client display of this client processing device 31 and to transmit
it via a connection unit 47. Optionally the portable application 60 when run on the
processing device is adapted to “screen scrape” content of the client display of the
client processing device 31 and to transmit it via a network interface of the processing

device 31, for example if the connection unit 47 has no transmitter.

The connection unit 47 for communicating with said base node 36 has a network
interface e.g. comprising a transmitter 62. The transmitter 62 is preferably a

transceiver. Optionally the transmitter/receiver can be a wireless transmitter/receiver.

The base node 36 for communicating with the connection unit 47 has a receiver 63

which can be included in the connection unit 49 or integrated into the base node 36.
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The receiver is preferably a transceiver. Optionally the transmitter/receiver can be a

wireless transmitter/receiver.

The input device 48 allows a user interaction with the connection unit 47. Preferably
the input device 48 is physical actuator coupled to the connection unit 47. The user
action applied to the input device 48 generates a signal that can trigger transfer of data
from the processing device 31 (to which the connection unit 47 is coupled) to the
network 50. Preferably the input device 48 has an activating surface that is between
100 and 14,400 square mm. Optionally, the input device 48 can be a key displayed on
the client display 1 of a client processing device 31. This key can be activated, e.g. by
use of a pointing device such as a mouse trigger transfer of data from the processing

device 31 to the network 50.

The connection unit 47 is preferably provided with a visual indicator 61, e.g. for

allowing user feedback from the connection unit 47 of the status of any activity.

The system also can include a server program 64 adapted to be loaded onto the base
node 36, said program 64 being adapted to receive arbitrary media content from one or
a plurality of client processing devices 31 through said connection units 47, (optionally
49), and to show this plurality of arbitrary media content streams on one or a plurality
of displays 44. The server program 64 may be adapted to allow display in accordance
with one or more rules, e.g. FIFO, automatically, on request, forced, in accordance
with a priority etc. To execute the rules, the server program 64 may have a decision

module.

Preferably, the server program 64 is adapted to treat media content passed to it from
any or all of the connection units 47 in an equal manner. The server program 64 may

be adapted to auto compose the media content on the central display 44.

The server program 64 may be a portable application adapted to be loaded onto the
base node 36 and to be run on the operating system of the base node 36. The portable
application 64 runs a process on the base node 36 that is adapted to display an

arbitrary media content received from the client processing device 31 via the
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communication network 50, the process leaving a zero footprint on termination.
Optionally the portable application 64 is stored on each connection unit 49 and

optionally 7 and can be installed therefrom.

The system may also include a central display device 44 and optionally a whiteboard
45 or other display means such as a printer. The display 44 being adapted to receive
user selected arbitrary media content, and may be adapted to allow display of the
received user selected arbitrary media content in accordance with one or more rules,

e.g. FIFO, automatic, forced, on request or approval, in accordance with a priority etc.

Optionally, one of the connection units 47 can be adapted to be a master connection
unit. Such a master connection unit may be adapted to instruct the base node when
media content from a client processing device 31 may be displayed or which of the

processing devices may be allowed to send content for display.

In embodiments of the present invention, at least one portable application is used, e.g.
for the client software on a client procesing device 31 or optionzlly on the base node
36. In these embodiments, one of the pre-installed generic drivers of the operating
system on the relevant computer device 31, 36 is exploited for setting up
communication from the computer device 31, 36 to the network 50 via the connection
unit 47, (optionally 49). The generic driver is used in connection with the connection
unit 47, (optionally 49) operating as a peripheral device but the use can go beyond that
of the standard class of peripheral devices for which the generic driver is intended. In
some embodiments the connection unit 47, (optionally 49) operated as a peripheral
device communicates with the relevant processing device 31, 36 by using a generic
communication protocol provided by the pre-installed generic driver. Pre-installed
USB drivers are examples. Preferably the setting up of the communication of network
50 using connection unit 47, (optionally 49) does not alter or affect the networking
capability of the relevant processing device 31, 36. For example, if a browser is started
on the client processing device 31, this browser can use the standard network
interfaces on the processing device 31. This means that transfer of data via the
connection unit 47 (optionally 49) is independent of transfer of data over the network

interfaces of processing device 31 or 36. This has the advantage that each user can
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carry out processing such as searching on the internet to gather data independently of

the transfer of data to be diplayed during a meeting, or receive emails etc.

The use of a portable application has the advantage that any modification to settings in
the register or generally in the operating system can be avoided, so that upon any form
of termination, e.g. disconnecting the electronic device, system crash, no trace is left.

This is generally termed "zero footprint"”.

The present invention has the advantage of scalability. It can provide a display system
for use by a plurality of users in meetings. Every user in the meeting thus can have a
client processing device 31 for coupling to a connection unit 47. A first user action
connects the client processing device 31 to the base node 36, e.g. by inserting a
connection unit 47 into the relevant interface connector on the processing device 31,
e.g. a USB interface. A second user action comprising activating a button or key on
the input device (¢.g. by depressing it) then starts the process of transmitting arbitrary
media content from the client processing device 31 to the base node 36. This process
preferably includes screen scraping data from the processing device. Using screen
scraping avoids special programs being installed on the base node 36 to carry out
graphical commands sent from the processing device 31. When the base node 36
receives the plurality of arbitrary media content, it can allow auto composition of this

media content on the central display connected to it.

The present invention will now be described further with reference to certain more

specific embodiments.

With reference to Fig. 2, the base node software (6) running on a base node 36 can be
adapted to display on the central display a splash screen (21) showing its readiness to
receive arbitrary media content over its receiver. This splash screen (21) can also show
instructions on how to use the system, as well as the configuration parameters (see
later) to reach the base node 36. These configuration parameters are also shown in a

transparent canvas at the bottom of the central display (22).

A client processing device 31 that wants to have its arbitrary media content displayed
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on the central display connected to the base node 36 is connected to a connection unit
47. The portable application 60 will be executed on the client processing device 31 as
a host device. A first user interaction creates a connection between the portable
application 60 and the base node 36 using the transmitter in the connection unit 47 and
the receiver in the base node 36. A second user interaction, this time on the input
device 48, activates screen scraping by the portable application of the arbitrary media
content from the client processing device display, which is then sent over the

connector unit 47 to the base node.

The base node 36 receives the plurality of arbitrary media content coming from one or
more connection units 47, and auto composes this media content for rendering on the

central display.

The visual indicator 61 on the connection unit 47 indicates to the user and to other
participants in the meeting that media content is being sent by that connection unit 47

to the base node 36 for display.

Repeating the second user interaction on the input device 48 of a connection unit 47
decouples the media content from that connection unit 47 from the base node 36. The
base node 36 removes that media content from the composed image on the central

display and recomposes the remaining content on the central display.

The content on the central display/projector is auto arranged as shown in figure 2.
When user | adds content, his/her display will be scaled to fill the available central
display canvas as much as possible, but without affecting the aspect ratio. When user 2
adds in, his content is added to the side of the first image. When user 3 adds his
content, the arrangement is triangle wise. Adding user 4, the image becomes a 2 by 2
tiling, which is the maximum available. When an additional user attempts to add
content, he will be blocked. When a user initiates action to remove his/her content,
his/her media content is removed from the central display and one moves backward in

the composition sequence shown in figure 2.

Base node software
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The base node software has one or more of the following features:

First code for providing a means or a method step for correctly configuring the
receiver of the base node as an access point.

Second code for providing a means or a method step for listening for output of
connection units trying to connect on a specific port.

Optionally, third code for providing a means or a method step for a GUI for
administration purposes, offered for example over a web interface.

Optionally, fourth code for providing a means or a method step for publishing
its presence over the network using the zeroconf protocol.

Optionally, fifth code for providing a means or a method step for accepting and
installing software updates of the base node as well as for the portable
application software for the connection units.

Sixth code for providing a means or a method step for providing facilities for
pairing of connection units to the base node.

Seventh code for providing a means or a method step for auto-composiing of
different incoming arbitrary media streams and rendering of composited image
on display or projector screen.

Eighth code for providing a means or a method step for receiving, decrypting
and decoding incoming arbitrary media content.

Optionally ninth code for providing a means or a method step for scaling of
incoming arbitrary media streams

Optionally tenth code for providing a means for displaying incoming arbitrary

media content in accordance with a set of one or more rules.

Any of the above code may be stored on a non-transitory machine readable storage

medium such as an optical disk, a magnetic disk, magnetic tape, solid state memory

etc.

Portable application for the client processing device

The portable application comprises an algorithm for screen scraping. Screen scraping

algorithms include VNC and RDP or similar. The algorithm may include a

combination of algorithms such as VNC and RDP that are optimized tor ditfferent
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content, e.g. static text or video. The portable application has one or more of the

following features:

Eleventh code for providing a means or a method step for connecting to a
network including the base node.

Twelfth code for providing a means or a method step for capturing video frame
buffers of the client processing device, i.e. computer (C), also called screen
scraping.

Thirteenth code for providing a means or a method step for encoding,
compressing and optionally encrypting these video frames and sending them
over a secure link to the base node. Only changed areas such as rectangles or
triangles of the screen need to be transferred, and different types of rectangles
or triangles are encoded in different ways (e.g. RLE, JPEG,...) to optimise
performance.

Fourteenth code for providing a means or a method step for handling the
connection unit.

Fifteenth code for providing a means or a method step for initiating connection
to base node.

Sixteenth code for receive inputs from the input device on the connection unit.
Seventeenth code for providing a means or a method step for sending state
changes to the visual indicator on the connection unit.

Optionally, eighteenth code for providing a means or a method step for
presenting the user a GUI (18).

Optionally, nineteenth code for presenting GUI for administration of the
portable application.

Optionally, twentieth code for providing a means or a method step for
displaying and activating a key on the display of the client processing device
for allowing a user input to start the transfer of data from the client device to

the base node.

Any of the above code may be stored on a non-transitory machine readable storage

medium such as an optical disk, a magnetic disk, magnetic tape, solid state memory

etc.
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In this embodiment the portable application stored on the connection unit, and is

executed in an execution context on the client processing device. The portable

application does not need to be copied to or installed on the computer. It can be

executed directly from the connection unit. It will only be copied temporarily into an

execution context on the client processing device. There are also no changes in

configuration or settings in the client processing device. This means that nothing will

remain on the client processing device when the connection unit is removed. It also

implies that the portable application will run on client processing devices where the

user does not have the necessary access rights to install software.

The portable application is designed in such a way that

No specific drivers need to be installed on the client processing device.
Pre-installed drivers are used, e.g. for classes of peripheral devices.

It is independent from vendor specific graphics hardware.

It runs on at least one and preferably on a variety of different client processing
devices, including Windows, Mac OS/X, Linux, Android, iOS and many

others.

Advantages

The present application has one or more of the following advantages:

No need for a master role in the meeting

Standard plug and play connectivity of connection units to base node
Simple and well known user actions are employed

Own networking facilities of client processing devices not blocked

No configuration changes on the client processing device

Input devices are easily accessible; e.g. large size

Program updates of portable application and server program can be performed
locally

Portable applications are used, no installation, multi-platform, no vendor
specifics

Particular implementation of screen scraping done by portable application

avoids vendor specific graphics devices
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- Standard drivers are used

- No configuration changes on the client processing devices

- Zero footprint applications on client processing devices — nothing to clear up or

adjust or reset
- Own networking facilities of client processing devices not blocked
- No configuration changes on the user computers

- Low virus, malware and spyware risk

The portable application may be stored on a non-transitory machine readable storage
medium such as an optical disk, a magnetic disk, magnetic tape, solid state memory

etc.

Second Embodiment

In the second embodiment, referring to Figs. 2 to 5, the base node is a separate
physical processing device called base unit (B), comprising permanent storage,
memory, a processing engine, a wireless access point (4), a plug and play interface
such as a USB port (11), a graphics display output adapter (5) like
VGA/DP/DVI/HDM]I, and optionally an audio output adapter (27). An input device

having an actuator such as a button 13 and a visual indicator 14 are optional.

The connection unit is a physical device in the form of an external peripheral device
(shown in the drawings as a “dongle” D) comprising permanent storage storing the
portable application (7) and configuration parameters (12), memory, a processing
engine (e.g. CPU, FPGA), a wireless transmitter such as WiFi (3), a plug and play
interface such as a USB interface (2), a button as input device (9), an LED ring as

visual indicator (10). The portable application is stored on the peripheral device (7).

The client processing device is host device, for example a computer or laptop
comprising a display, a plug and play interface such as a USB port (2), memory, and a

processing engine such as a microprocessor.

The system thus comprises
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- an external peripheral device (D) that has a plug and play interface such as a
USB interface (2) on one end and a communications interface such as a
wireless interface configured as client (3) on the other end.

- abase unit (B) that has a communications interface such as a wireless interface
configured as access point on one end (4) and a video card adapter (5) like
VGA, DVI, DP or HDMI on the other end.

- aportable application (7) stored on the peripheral device (D) but executed on
the client processing device (C)

- abase node software (6) stored and executed on the base unit (B)

The external peripheral device (D) also preferably has any one or any combination of:

- alarge button as actuator for the input device (9) allowing user interaction with the
peripheral device. The button preferably has an actuation surface area of between
100 and 14,400 square mm.

- visual indication such as a LED (10) allowing user feedback from the peripheral

device

An advantage of embodiments of the present invention is to provide data transfer to
the peripheral device via a peripheral interface such as a USB interface on any
processing device such as a computer in a manner that is largely operating system
independent and without leaving a footprint (Zero-Footprint). Installation of drivers
and/or applications onto such a processing device as a computer is not necessary
wherever pre-installed generic drivers are present. Administrator rights on the
processing device such as a computer are preferably not necessary. To avoid the need
for administrator rights, embodiments of the present invention use other peripheral
device pre-installed drivers such as USB class drivers supported without any extra
installation. Embodiments of the present invention route at least screen scraped data
presented by client software running on the processing device for transfer to a
communications network via a peripheral device such as a USB device. This bypasses
any network interface of the processing device (and hence many firewalls) but only for
the specific client software. Other applications are not affected and can make use of

the standard network interfaces, i.¢. packets from/to the TCP/IP stack are transferred to
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a network device as normal. The client software is launched from the peripheral device
such as a USB composite device or storage device as a portable application, which can

avoid that any traces are left on the host OS.

Basic usage scenario of the second embodiment

The base node software (6) displays on the projector a splash screen — (21) in figure 5
- showing its readiness to receive arbitrary media content over its receiver (4). This
splash screen (21) also shows instructions on how to use the system, as well as the
configuration parameters (see later) to reach the base node. These configuration
parameters are also shown in a transparent canvas at the bottom of the central display

(22).

To avoid user interaction for the configuration of the connection between peripheral
device and base unit, a pairing process is used. This pairing process provides the
peripheral device, i.e. the connection unit with networks parameters needed to set up
the local network. As an example, the peripheral device can be briefly plugged into the
USB port (11) of the base unit (B). The base unit then optionally does a software
validity check, optionally does a software update of the portable application stored on
the peripheral device, and writes the connection parameters on the peripheral device
(D) required for the peripheral device and base unit to find each other to the permanent
storage (8). For example, when using WiFi, this would be the SSID, WEP/WPA2 and
IP address of the base unit’s receiver, as well as the port number used by the base node

software.

A client processing device that wants to have its arbitrary media content displayed on
the central display connected to the base node (5) connects a peripheral device (D) to
its USB port via (2). The peripheral device presents itself to the computer over
interface (2) as a composite device comprising a mass storage device and a keypad.
This has the major advantage that no specific driver is required, since all these devices
are natively supported in every personal computer system that has a USB port. If
autorun is enabled, then the computer will automatically execute the client software

(7) stored in mass storage (8) on the peripheral device. The first user interaction
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mentioned in the general case is then just the connection of the peripheral device to the
USB port. If security measures disabled auto-run, the user needs to explore the mass
storage on the mass storage of the peripheral device and start the portable application

manually.

The portable application will use the wireless, e.g. wifi interface of the peripheral
device (3) to connect to the correct base node. To know the right base unit to connect
to, the configuration parameters needed to make this connection are stored in the
database (12) on the mass storage device (8) during the pairing process described

earlier.

Once the connection is made, the peripheral device goes into connected mode. This
means that there is now at least one channel from the peripheral device to the base
unit. The content is not shown yet. The LED (10) on the peripheral device now turns

white to give a visual indication of this new state.

When the user at the computer (C) wants to show her content, she presses the button
(9). When the button was previously in state “connected” (see figure 6), it will check
the state of the base unit (P). If the base unit is not in state “full”, the peripheral device
will send the screen scraped arbitrary media content to the base unit (B), which will
add the media content to the composition on the central display. The peripheral device

LED (10) now turns red to indicate “showing” state (figure 6).

The button (9) acts as a toggle. When the user presses the button again, that computer
displays content will be removed from the projector. The LED (10) goes back to

white.

Use of the auto-run feature is optional if possible and enabled on the computer (C) to
start the client software (7) as soon as the peripheral device is plugged in. On
Windows for example, this means mounting the peripheral device as a mass storage

device and using the autorun.inf file stored on the peripheral device.

In many cases however, this auto-run feature will be disabled for security reasons. In
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that case, we will, if possible and enabled on the computer (C), use the auto-play
feature to show the logo of the connected peripheral device on the desktop of the
computer. The user then needs to double click on that logo to start the client software.

If the auto-play feature as described above is also not possible or enabled, the user

5  must browse to the file system of the connected peripheral device and start the

application manually. This means double clicking the client.exe file on Windows,
client.app on Mac OS/X or tapping the appropriate application icon on a tablet or any

mobile device with touch screen.

Third Embodiment: Portable application stored on standard solid state memory such as a

USB stick.

In the third embodiment, the portable application is stored on a solid state memory such as

a regular USB memory stick (figure 7).

With a solid state memory such as a regular USB memory stick, there is no input device,
visual indicator or transmitter of the kinds described above for the connection unit. This
means that the system needs to:
- Use the transmitter/receiver from the client processing device.
- Use as input device a key or button on the client processing device like a physical
key on the keyboard, a special mouse press, a button area on a touch screen, a
button displayed on the screen to be clicked on with a mouse pointer.

- Present the visual indicator on the client processing device’s display.

The client processing device then looks like figure 8.

This embodiment provides a peripheral interface such as the USB interface on any
processing device acting as a host device such as a computer in a manner that is largely
operating system independent. Installation of drivers and/or applications onto such a
processing device as a computer is not necessary wherever pre-installed generic drivers are
present. Administrator rights on the processing device such as a computer are preferably
not necessary. To avoid the need for administrator rights, this embodiment uses other

peripheral device pre-installed drivers such as USB class drivers supported without any
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extra installation. This embodiment of the present invention routes at least screen scraped
data presented by client software running on the processing device for transfer to a
communications network via a network connection of the processing device. The client
software is launched from the peripheral device such as the USB device as a portable

application.

The first user operation then comprises:
- plugging in the solid state device such as a USB memory stick,
- starting the portable application (if autorun is disabled)
- configuring the transmitter on the client processing device to connect to the correct
base node, using the configuration parameters (22) shown on the central display
- triggering the connection of the portable application with the base node, for
example by interacting with an element on the GUI (18) of the portable application

presented on the display of the client processing device.

Presenting visual feedback on user actions is in this embodiment also done using elements

in the GUI of the display of the client operating device.

In this embodiment, the advantage of zero footprint is partly realized by the portable
application in the sense that no software is installed on or copied to the client operating
device, but there is a configuration change needed to connect the transmitter of the client

operating device with the base node, which needs to be undone afterwards.

Optionally, the portable application can make the configuration changes to the transmitter

for the user.

Advantages lost in this embodiment
- Partial loss of zero footprint nature of portable application
- More complex first user interaction
- More expertise required from user
- GUI needed on client operating device display, which is possibly also shown on
central display

- Need to find free key on client operating device when using physical key for
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second user action

Network interface is blocked from other uses by portable application

Optionally, the last point can be avoided by using the base unit as a gateway to the

network that the client operating device wanted to connect to through its own interface.

Advantages are:

tight control of user connectivity to corporate network through settings on the base
unit
keep network connectivity intact even when transmitter is now also used for

display purposes

Disadvantage is a higher vulnerability of the system because the display connection is now

possible a doorway into the corporate network.

What remains as advantages arc

the availability of a physical medium to distribute the portable application to users
no need to install or copy software to client operating device

easy way to maintain software updates on the connection units (here: memory
sticks) via the base unit

possibility to write configuration data on the connection unit by the base unit, for
example in the form of a configuration profile that can be read and used by the

client operating device

Fourth Embodiment: Software only client installed on the client processing device.

This embodiment is similar to the third embodiment, with as only difference that the

software is copied on the client operating device (figure 9). In this case, no plug and play

port such as a USB port is required on the client operating device.

This embodiment will typically be used for tablet PC’s and mobile devices. In that case

there is often no USB port available

application distribution is easy and widely accepted through application stores
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Fifth embodiment: Base node software OEM’ed to projector or display equipment

In this embodiment, the base node is not realized as a separate physical box, but integrated
into the processing unit inside a display or projector. All other details are as previously

described.

Sixth embodiment

In this embodiment, the base node is not realized as a separate physical box, but integrated

into the codec of a video conferencing equipment. All other details are as previously

described.

Seventh embodiment: Remote meeting participant

In this embodiment, one or multiple client operating devices are not in the direct vicinity

of the base node but on a remote location.

To accommodate this case, the following adaptations are needed:
- further compression and or scaling of the arbitrary media content to allow use of
low bandwidth connection
- possibility to communicate connection parameters of the base node to a remote
user
- connectivity of the base node to the WAN network to which the remote user is

connected

All other details are as previously described.

Eighth embodiment: multiple base nodes

In this embodiment, multiple base nodes are used. This can be done for different purposes:
- connectivity of multiple central displays

- extension of real estate of central display
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- connectivity of base nodes in different remote locations

Thi provides the advantage that one can present on multiple base units from a single
peripheral device. This is usefull for a number of cases:

- personal peripheral device: user can have a personal peripheral device that is paired with
multiple meeting rooms that he regularly uses

- use in meeting room with multiple base units each controlling a different display in the

same meeting room

The proposal uses a special variant of the peripheral device called a multi base peripheral
device. The multi base peripheral device is equiped with a rotating wheel around the
circular central "show me" button. This could be a mechanical rotating multi-position

switch or something like the touch wheel on the iPod classic.

The pairing of this multi-base variant of the peripheral device:

- the rotation wheel is put in the position of the corresponding base unit.

- the peripheral device is paired to the base node in the regular way

- the configuration parameters are stored in a permanent storage location; every position of
the rotating wheel has a corresponding set of connection parameters (e.g. different rows in

a table) each corresponding with a particular base

The connection of the peripheral device is as follows:

- multi-base peripheral device X is plugged into a PC

- rotation wheel on peripheral device X is put in position A

- peripheral device X reads configuration parameters in position A of its internal memory
- peripheral device X connects to base node A

- base node A indicates connection of multi-base peripheral device X on central display
screen

- rotation wheel on peripheral device X is put in position B

- peripheral device X reads configuration parameters in position B of its internal memory
- peripheral device X connects to base node B

- base node B indicates connection of multi-base peripheral device X on screen

- continue until correct base is selected with rotation wheel
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- click the peripheral device input device e.g. button to show content on central display of
base node

- rotating the wheel always first clicks away content from the base of the last position

Ninth embodiment

Fig. 10 shows a peripheral device 47 in accordance with an independent embodiment of
the present invention including an input device. This embodiment can be used with any of

the embodiments described above.

The peripheral device is configured as a connection unit and is a physical device in the
form of a connector for a plug and play interface of a user processing device as a host
computer such as a USB connection, a flexible data and power connection connected to the
connector and a base, the base having an actuator, e.g. a button configured to be an input

device with the functions as described above.

The base and/or the actuator is preferably large in size, e.g. having a surface area between
100 and 14,400 square mm. The base can be square, rectangular, round, hexagonal, oval,
polygonal in shape or any other ergonomically suitable shape. The actuator is preferably
round but can be square, rectangular, hexagonal, oval, polygonal in shape etc. there can be

more than one actuator on one base.

The length of the flexible data and power connection, e.g. cable is preferably adapted to
place the peripheral device (when in its connected in its operating position), especially the
base and the actuator, in the region between the boundary of the connected user processing
device and the ergonomic boundary as defined above. In addition the flexible data and
power connection should be adapted so that the base lies flat on the meeting table
independent of the orientation of the connector needed to insert the connector into the plug
and play interface. The flexible data and power connection can be a cable that is firmly
fixed to and integrated into the base. Alternatively the flexible data and power connection
can be a separate cable that connectors to a suitable connector in the base, e.g. a USB

connector.
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The base preferably includes electronics such as having permanent storage for storing the
portable application and the network configuration parameters, memory, a processing
engine (e.g. CPU, FPGA), a wireless transmitter/receiver such as for WiFi, a plug and play
interface such as a USB interface, a LED ring as visual indicator. The portable application
can be stored on the peripheral device, i.e. in the base. The visual indicator is for allowing

user feedback from the connection unit of the status of any activity.

e Some examples for activation of the actuator which can be used with any of the

embodiments of the present invention:

o Sound activated (hand clap, voice recognition, computer sound, music, ...)

o Remote controlled via wireless connected device (IR, Bluetooth, WiFi, ...)

o Light activated

o Pressure activated, e.g. depression with a finger or hand.

o Touch activated

o Proximity (‘near-touch’ on the actuator or bringing the actuator close to
some object

o Biometric reader such as Fingerprint reader, Iris scanner, DNA analyser

o Keypad, e.g. for entering Keycode e.g. a password

Alternative embodiments

In the above embodiments, once the connection is made between the connection device
and a host computer, the peripheral device goes into connected mode. This means that
there is at least one channel from the peripheral device to the base node. In accordance
with any of the embodiments of the present invention a plurality of channels can be set up

between the connection device and the base node. These channels may be logical channels.

Some examples for such a multichannel arrangement may include the first and one or more
of the additional channels:

o First channel is for the Scraped image stream (XDS)

o Second channel is for GPU commands (OpenGL, DirectX)

o Third channel is for Mouse pointer coordinates (absolute, relative)
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Fourth channel is for Mouse pointer icons

Fifth channel is for Image data files JPEG, PNG, GIF, ...)

Sixth channel is for Multimedia data files or streams (MPEG2, MPEG4,
OGG, H.26x%, ...)

Seventh channel is for Audio data files or streams (MP3, MP4, AAC,
WMA, ..)

Eighth channel is for text or Document data files (DOC, DOCX, PPT,
PPTX, ODT, ODS, PDF, ...)

Ninth channel is for transmission of a priority value 1,2, 3... as described

above.

In the above embodiments, a particular method of pairing the peripheral device with the

base node has been described. Any of the embodiments of the present invention may

include other pairing mechanisms of which some examples are given below.

e Some examples for pairing

O

Plug in the peripheral device, to a generic peripheral device port such as a
USB port of the base node or other USB enabled device. Pairing info is
transmitted over the generic peripheral interface such as USB.

The Signal strength of the wireless channel to the base node is used to
identify which base nod is to be used

The Signal strength of the wireless channel or any other channel. Example
is an NFC/RFID transmitter can be provided underneath the meeting room
table. Putting the user processing device such as a laptop and the peripheral
device plugged in on this table automatically pairs the peripheral device
with the base of this meeting room

Manual pairing (e.g. by entering IP address, hostname, wireless ID (like

SSID on WiFi))
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What is claimed is

1. An electronic meeting tool for communicating arbitrary media content from users at a
meeting comprising;
a node configuration arranged to operate a display node of a communications network, the
display node being coupled to a first display, the node configuration further being arranged
to receive user selected arbitrary media content and to control display of the user selected
arbitrary media content on the first display;
at least one peripheral device configured to communicate the user selected arbitrary media
content via the communications network, wherein the peripheral device is a connection
unit comprising:

(a) a connector arranged to couple to a port of a processing device having a second

display, a memory and an operating system; and

(b) a transmitter arranged to communicate with the communications network,
a program configured to be loaded onto the processing device and to run on the operating
system of the processing device, said program being arranged to obtain user selected
arbitrary media content, said program leaving a zero footprint on termination, and
an input device enabling the user to carry out a user action that triggers transfer of said

user selected arbitrary media content to said transmitter through said port.

2. The electronic meeting tool of claim 1, wherein the program is stored on the peripheral

device.

3. The electronic meeting tool of claim 1, wherein the transmitter is a wireless transmitter

or transceiver.

4. The electronic meeting tool of claim 1, wherein the peripheral device is a plug-and-play

device.

5. The electronic meeting tool of claim 1, wherein the program is arranged to screen scrape

content of the second display.
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6. The electronic meeting tool claim 1, wherein the input device is physical actuator

coupled to the peripheral device.

7. The electronic meeting tool of claim 6, wherein the physical actuator has a surface area

of between 100 and 14,400 square mm.

8. A method for connecting a processing device to a communications network, the
processing device having a memory, a display and an operating system with at least one
pre-installed generic driver providing a generic communications protocol for
communication between processing device and a standard class of peripheral devices, the
method comprising the steps of:

a) coupling a peripheral device to the processing device, the peripheral device having a
transceiver;

b) setting up, by means of the pre-installed generic driver of the operating system, an
arrangement for communication between the peripheral device and the processing device;
¢) coupling the processing device to a communications network via the peripheral device;
d) routing screen scraped data between the processing device and the communication
network via the arrangement for communication, wherein the generic communication
protocol is used for transferring the screen scraped data between the processing device and

the peripheral device.

9. The method of claim 8, wherein said setting up according to step b) comprises:

presenting the peripheral device to the processing device as a human interface device and

wherein the pre-installed generic driver comprises a human interface device driver, or

presenting the peripheral device to the processing device as a mass storage device and

wherein the pre-installed generic driver is a mass storage device driver, or

presenting the peripheral device to the processing device as a composite device and

wherein pre-installed generic drivers drive different device interfaces independently.
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10. The method of claim 8, wherein a client application is stored on the peripheral device

which when run on the processing device obtains the screen scraped data.

11. The method of claim 10, wherein the client application is a portable application.

12. A method for communicating arbitrary media content from users at a meeting
comprising:

operating a display node of a communications network, the display node being coupled to
a first display, to receive user selected arbitrary media content and to control display of the
user selected arbitrary media content on the first display; and

connecting a peripheral device to a port of a processing device and communicating the
user selected arbitrary media content via the communications network,

loading a program onto the processing device and running the program on the operating
system of the processing device to obtain user selected arbitrary media content, said
program leaving a zero footprint on termination, and

triggering transfer of said user selected arbitrary media content to said transmitter through

said port after a user action on an input device.

13. The method of claim 12, further comprising configuring the peripheral device to
connect to the communications network by pairing the peripheral device with the display

node.

14. The method of claim 13, wherein the pairing is performed by plugging the peripheral

device into the display node.

15. A peripheral device, for use with a connector for connection to a plug and play port of
a host processing device, and a flexible connection for use with the connector, the flexible
connection being for transferring data signals and power, the peripheral device comprising:
a base, and

an actuator on the base that actuates a signal and transfers the signal to the connector for
transfer to the port,

wherein the base has electronics comprising permanent storage that stores a portable

application, a processing engine, a transceiver and a visual indicator.
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16. A method for providing communication connectivity from a processing device,
comprising:

setting up a communications network between a display node of the communications
network and a peripheral device coupled to the processing device;

transferring media content between the processing device and the peripheral device,
transmitting the media content from the peripheral device to the communications network,
receiving media content from the communications network at the display node and

displaying the media content on a display in accordance with a set of rules.

17. The method of claim 16, further comprising configuring the peripheral device to
connect to the communications network by pairing the peripheral device with the display

node.

18. The method of claim 17, wherein the pairing is performed by plugging the peripheral

device into the display node.

19. A peripheral device for providing communication connectivity to a processing device
which is provided with memory, a display and an operating system with at least one pre-
installed generic driver providing a generic communication protocol for communication
between the processing device and a standard class of peripheral devices, the peripheral
device comprising a memory in which executable software code is stored for execution on
the processing device, said executable software code comprising:

a first software code portion for setting up, by means of the pre-installed generic driver of
the operating system, an arrangement for communication between the peripheral device
and the processing device;

a second software code portion arranged to connect the processing device to a
communications network via the peripheral device, the peripheral device having a
transceiver;

a third software code portion enabling screen scraping data from the processing device;
and

a fourth software code enabling routing screen scraped data between the processing device

and the communications network over the arrangement for communication,;
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peripheral device.
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Abstract

An electronic meeting tool and method for communicating arbitrary media content from
users at a meeting is described. These can include a node configuration means adapted to
operate a display node of a communications network, the display node being coupled to a
first display. The node configuration means is adapted to receive user selected arbitrary
media content and to control display of the user selected arbitrary media content on the
first display. At least one peripheral device adapted to communicate the user selected
arbitrary media content via the communications network is provided, wherein the
peripheral device is a connection unit that includes a connector adapted to couple to a port
of a processing device having a second display, a memory and an operating system; and a
transmitter for communicating with the communications network. A program is provided
that is adapted to be loaded onto the processing device and to run on the operating system
of the processing device, the program being adapted to obtain user selected arbitrary media
content, and to leave a zero footprint on termination. An input device is provided to allow
the user to carry out a user action that triggers transfer of said user selected arbitrary media

content to said transmitter through said port.
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First Inventor: Koen Simon Herman BEEL Customer No.: 23364
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For: ELECTRONIC TOOL AND METHODS FOR MEETINGS
BETWEEN TWO USERS

PRELIMINARY AMENDMENT BEFORE EXAMINATION

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450
Sir:
INTRODUCTORY COMMENTS

This paper accompanies documents submitted to initiate processing of the above-
identified patent application.
Before calculating the filing fee and before formal examination of the application on

the merits, it is desired to amend the application in accordance with the following particulars.

AMENDMENTS

AMENDMENT TO THE ABSTRACT

An amendment to the abstract is shown in the following pages under the heading

AMENDMENT TO THE ABSTRACT.

AMENDMENT TO THE SPECIFICATION

An amendment to the specification is shown in the following pages under the heading

AMENDMENT TO THE SPECIFICATION.

AMENDMENTS TO THE CLAIMS

The claims are amended as shown in the following pages under the heading “LIST
OF CURRENT CLAIMS”. This listing of claims supersedes all prior listing of claims
presented in this application, shows currently proposed amendments and shows the current

status of all claims in the application.
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Attorney Docket No. BEEL3001C4/TL

AMENDMENT TO THE ABSTRACT

Please cancel the original Abstract and insert therefor the following amended Abstract:

ABSTRACT

An electronic meeting tool for communicating arbitrary media content from at least a
first user and a second user at a meeting. The method including operating a base unit of a
wireless communications network, the base unit being adapted to receive user selected
arbitrary media content from at least a first processing device from the first user and to send
the user selected arbitrary media content to at least a second processing device. The method
further includes connecting a peripheral device to a port of the first processing device and
communicating the user selected arbitrary media content to the base unit of the wireless
communications network; and sending the user selected arbitrary media content from the base
unit to a second peripheral device connected to the second processing device of the second

user.

2

Page 1135 of 1164



Attorney Docket No. BEEL3001C4/TL

AMENDMENT TO THE SPECIFICATION

Please amend the following paragraph starting on page 1, line 5 of the specification:

This application is a continuation application claiming benefit to U.S. patent

application 14/278.442 filed May 15, 2014, which is a continuation application
claiming the benefit of U.S. patent application 13/270.659, filed October 11, 2011,

granted as U.S. patent 8.756.348, which claims the benefit of U.S. provisional
application No. 61/534,592 filed September 14, 2011 is-elaimed-and-said-application

is the entirety of said applications being incorporated herein by reference.
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LIST OF CURRENT CLAIMS

1-19. (Cancelled)

20. (New) A method for communicating arbitrary media content between at least a first user
and a second user at a meeting comprising:

operating a base unit of a wireless communications network, the base unit being
adapted to receive user selected arbitrary media content from at least a first processing device
from the first user and to send the user selected arbitrary media content to at least a second
processing device;

connecting a peripheral device to a port of the first processing device and
communicating the user selected arbitrary media content to the base unit of the wireless
communications network; and

sending the user selected arbitrary media content from the base unit to a second

peripheral device connected to the second processing device of the second user.

21. (New) The method according to claim 20, wherein said connecting comprises loading a
program onto the first processing device and running the program on an operating system of
the first processing device to obtain the user selected arbitrary media content, and triggering
transfer of said user selected arbitrary media content on said first processing device to a
transmitter on the first peripheral device through said port after a user action on an input
device on the peripheral device and from the transmitter to the wireless communications

network to the base unit of the wireless communications network.

22. (New) The method according to claim 20, wherein said program is adapted to screen

scrape content from the first processing device.

23. (New) The method according to claim 20, wherein the input device is a physical actuator

coupled to the first peripheral device.

24. (New) The method according to claim 21, wherein the first processing device has a

memory, and a display, the operating system having at least one pre-installed driver
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providing a communications protocol for communication between said first processing
device and a standard class of peripheral devices, the method further comprising the steps of:

setting up, by means of the pre-installed driver of the operating system, a means for
communication between the first peripheral device and the first processing device;

coupling the first processing device to the wireless communications network via the
first peripheral device;

routing screen scraped data between the first processing device and the wireless
communication network via the means for communication, wherein the communication
protocol is used for transferring the screen scraped data between the first processing device

and first the peripheral device.

25. (New) The method according to claim 24, wherein the first peripheral device is presented
to the first processing device as a human interface device and wherein the pre-installed driver
is a human interface device driver, or
wherein the first peripheral device is presented to the first processing device as a mass
storage device and wherein the pre-installed driver is a mass storage device driver, or
wherein the first peripheral device is presented to the first processing device as a
composite device and wherein pre-installed drivers drive different device interfaces

independently.

26. (New) The method according to claim 21, wherein the program is a portable application.

27. (New) The method according to claim 21, further comprising configuring the first
peripheral device to connect to the wireless communications network by pairing the first

peripheral device and/or the second peripheral device with the base unit.

28. (New) The method according to claim 27, wherein the pairing is performed by plugging

the first peripheral device into the base unit.

29. (New) The method according to claim 21, further comprising displaying the user selected
arbitrary media content on a first display connected to the base unit in accordance with a set

of rules.

5
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30. (New) The method according to claim 20, wherein the sending of the user selected
arbitrary media content from the base unit to a second peripheral device connected to a
second processing device of the second user is independent of transfer of data over network

interfaces of the second processing device.

31. (New) The method according to claim 20, wherein the user selected arbitrary media
content is communicated to the base unit of the wireless communications network over at

least one channel connecting the first peripheral device to the base unit.

32. (New) The method according to claim 20, wherein the second user is at a remote

location.

33. (New) The method according to claim 32, further comprising compressing and/or scaling

of the user selected arbitrary media content.

34. (New) The method according to claim 32, further comprising communicating connection

parameters of the base unit to the second peripheral device of the second user.

35. (New) An electronic meeting tool for communicating arbitrary media content between at
least a first user and a second user at a meeting comprising:

a base unit of a wireless communications network, the base unit being adapted to
receive user selected arbitrary media content from at least a first processing device from the
first user and to send the user selected arbitrary media content to at least a second processing
device; and

a first peripheral device connected to a port of the first processing device and
configured to communicate the user selected arbitrary media content to the base unit of the
wireless communications network,

wherein said base unit is configured to send the user selected arbitrary media content
from the base unit to a second peripheral device connected to the second processing device of

the second user.

6
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36. (New) The electronic meeting tool according to claim 35, further comprising a program
adapted to be loaded onto at least the first processing device and to run on an operating
system of the first processing device, said program being adapted to obtain the user selected

arbitrary media content from at least the first processing device.

37. (New) The electronic meeting tool of claim 36, wherein said program leaves a zero

footprint on termination.

38. (New) The electronic meeting tool of claim 35, wherein the at least first peripheral device
is a connection unit comprising:

(a) a connector adapted to couple to a port of the first processing device, the first
processing device having a second display, and a memory;

(b) a transmitter for communicating with the wireless communications network, and

(c) an input device configured to allow the user to carry out a user action that triggers
transfer of said user selected arbitrary media content on said first processing device to said

transmitter on the first peripheral device through said port.

39. (New) The electronic meeting tool according to claim 38, wherein at least one channel is
formed between the transmitter of the first peripheral device over the wireless
communications network to the base unit that is independent from the networking capability

of the first processing device.

7

Page 1140 of 1164



Attorney Docket No. BEEL3001C4/TL

REMARKS

Examination of the application as amended is respectfully requested. No new matter
is added by way of amendments.

Please charge any additional fees required or credit any overpayments in connection
with this paper to Deposit Account No. 02-0200.

If any issues remain that may be resolved by a telephone or facsimile communication
with the applicants’ attorney, the examiner is invited to contact the undersigned at the

numbers shown below.

Respectfully submitted,
BACON & THOMAS, PLLC

/Thomas Lee/

THOMAS LEE
Attorney for Applicant
Registration No. 66,396

Dated: August 11, 2020

Customer Number: 23364
BACON & THOMAS, PLLC
625 Slaters Lane, 4th Floor
Alexandria, Virginia 22314
Telephone: (703) 683-0500
Facsimile: (703) 683-1080
Email: mail@baconthomas.com
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Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandna, 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.
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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 tc 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.5.C. 2(b)(2); (2} furnishing of the informaticn 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 informaticn, 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 youin this form will be subject to the following routine uses:

1 Theinformation con this form will be treated confidentially to the extent allowed under the Freedom of Information Act (5 U.5.C. 552) and the Privacy
Act (5 US.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 Arecord 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 tc the subject matter of the record.

4,  Arecord 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
acontract. Recipients of information shall be required to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.5.C.
552a(m).

5. Arecord 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 Internaticnal Bureau of the World Intellectual Property Crganization, pursuant to the Patent CooperationTreaty.

6.  Arecord in this system of records may be disclosed, as a routine use, to another federal agency for purposes of National Security review (35 U.5.C. 181)
and for review pursuant to the Atomic Energy Act (42 U 5.C. 218(c)).

7. Arecord 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.5.C. 2904 and 2906. Such disclosure shall be made in accordance with the G5A 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.  Arecord 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 cr 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. Arecord 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 viclation of law or regulation.
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Attorney Docket: BEEL3001C/TIM/JSW

DECLARATION FOR UTILITY OR DESIGN PATENT APPLICATION
(APPLICATION DATA SHEET {REQUIRED]}]}

TITLE OF INVENTION: ELECTRONIC TOOL AND METHODS FOR MEETINGS
As the below named inventor, | hereby declare that:

This declaration is directed to:

1 The accompanying utility or design patent application, or

> U.S. patent Application No. 14/278,442, filed May 15, 2014.

1. The above-identified application was made or authorized to be made by me.

2. 1 believe that [ am the original inventor or an original joint inventor of a claimed invention in
the application.

3. 1 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.

LEGAL NAME OF INVENTOR/ASSIGNOR

Name: Koen Simon Herman BEEL Date: Xﬁgﬂfg ( tars

Signature:

=

By signing this declaration, the inventor confirms that the application, including the claims,
has been read and understood and that the inventor is aware of the duty te disclose to the U.S.

Patent and Trademark Office all information known to the inventor to be material to
patentability as defined in 37 CFR§1.56.

Additional inventor(s) is/are being named on the supplemental sheet(s) attached hereto.

Declaration - Short Form - Multiple Inventors rev. 100CT12
Bacon & Thomas, PLLC
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Attorney Docket: BEEL3001C/T]M/JSW
Additional Inventor{s) Page2of2

SUPPLEMENTAL SHEET FOR DECLARATION

LEGAL NAME OF INVENTOR/ASSIGNOR

Yoav NIR Date:

Name:

x 23/02 /0015

Signature:

LEGAL NAME OF INVENTOR/ASSIGNOR

Name: Date:

Filip Josephine Johan LOUWET

X BoinaiAh

Signature: X l

LEGAL NAME OF INVENTOR/ASSIGNOR

Date:

Name: Guy COEN

X Zed 4 Ay

Sigpature:

Declaration - Short Form -~ Multiple Inventors rev, 100CT12
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PTO/AIA/15 (10-17)
Approved for use through 11/30/2017. OMB 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 OMB control number.

4 UTILITY

PATENT APPLICATION
TRANSMITTAL

N

Attorney Docket No. BEEL3001C4/TL
First Named Inventor [ Koen Simon Herman BEEL
Tlt/e ELECTRONIC TOOL AND METHODS FOR MEETINGS BETWEEN TWO USERS

Priority Mail Express®

\ {Only for new nonprovisional applications under 37 CFR 1.53(b}) Label No. j
APPLICATION ELEMENTS Commissioner for Patents
See MPEP chapter 600 concerning utility patent application contents. ADDRESS TO P.O. Box 1450

Alexandria, VA 22313-1450

1. Fee Transmittal Form
(PTO/SB/17 or equivalent)

2. I:' Applicant asserts small entity status.
See 37 CFR 1.27

3. I:' Applicant certifies micro entity status. See 37 CFR 1.29.
Applicant must attach form PTO/SB/15A or B or equivalent.

4. ' Specification [Total Pages 50 ]
Both the claims and abstract must start on a new page.
(See MPEP § 608.01(a} for information on the preferred arrangement}

5, Drawing(s) (35 U.S.C. 113) [Total Sheets 5 ]

6. Inventor’'s Oath or Declaration [Total Pages 2 ]
(including substitute statements under 37 CFR 1.64 and assignments
serving as an oath or declaration under 37 CFR 1.63(e})}

a. I:' Newly executed (original or copy)
b. A copy from a prior application (37 CFR 1.63(d))

. Application Data Sheet  * See note below.
See 37 CFR 1.76 (PTO/AIA/14 or equivalent)

8. CD-ROM or CD-R
in duplicate, large table, or Computer Program (Appendix)

I:l Landscape Table on CD

9. Nucleotide and/or Amino Acid Sequence Submission
(if applicable, items a. — c. are required)

a. I:l Computer Readable Form (CRF)

b.|:| Specification Sequence Listing on:
i. I:l CD-ROM or CD-R (2 copies); or
ii.I:l Paper

[ I:' Statements verifying identity of above copies

ACCOMPANYING APPLICATION PAPERS

10.[ ]

1. ]
12.[ ]
13.[ ]

14.
15.[ ]

16.[ ]
17.[ ]

18.

Assignment Papers
(cover sheet & document(s))
Name of Assignee

37 CFR 3.73(c) Statement Power of Attorney

(when there is an assignee)

English Translation Document
(if applicable)

Information Disclosure Statement
(PTO/SB/08 or PTO-1449)

I:l Copies of citations attached
Preliminary Amendment

Return Receipt Postcard

(MPEP § 503) (Should be specifically itemized)
Certified Copy of Priority Document(s)
(if foreign priority is claimed)
Nonpublication Request

Under 35 U.S.C. 122(b)(2){B){i). Applicant must attach form PTO/SB/35
or equivalent.

Other: Applicant incorporates by reference parent application
no. 14/278,442.

interest in the matter. See 37 CFR 1.46(b).

*Note: (1) Benefit claims under 37 CFR 1.78 and foreign priority claims under 1.55 must be included in an Application Data Sheet (ADS).
(2) For applications filed under 35 U.S.C. 111, the application must contain an ADS specifying the applicant if the applicant is an
assignee, person to whom the inventor is under an obligation to assign, or person who otherwise shows sufficient proprietary

19. CORRESPONDENCE ADDRESS

The address associated with Customer Number; 23364

OR I:' Correspondence address below

Name

Address

City State Zip Code

Country Telephone Email

sgnatwre | /Thomas Lee/ pate August 11,2020 |
_erinroe) | THOMAS LEE (rtorney ngent) | 86396 )

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, call 1-800-PT0-9199 and select option 2.

Page 1160 of 1164



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.

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.

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.

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).

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.

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)).

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.

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 pubilic 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.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local
law enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or
regulation.
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PTO/SB/17 (01-18)

Approved for use through 11/30/2020. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995 no persons are reguired to respond to a collection of information unless it displays a valid OMB control number

Complete if known
FEE TRANSMITTAL
Filing Date August 11, 2020

D Applicant asserts small entity status. See 37 CFR 1.27. First Named Inventor Koen Simon Herman BEEL

Applicant certifies micro entity status. See 37 CFR 1.29. Examiner Name

Form PTO/SB/15A or B or equivalent must either be enclosed or have "

been submitted previously. Art Unit
TOTAL AMOUNT OF PAYMENT | ($) 1720 Practitioner Docket No. | BEEL3001C4/TL

METHOD OF PAYMENT (check all that apply)
D Check IE Credit Card I:l Money Order I:' None Ii' Other (please identify): EFS Web

|:| Deposit Account Deposit Account Number: 02-0200 Deposit Account Name: Bacon & Thomas, PLLC

For the above-identified deposit account, the Director is hereby authorized to (check all that apply):
|:| Charge fee(s) indicated below I:' Charge fee(s) indicated below, except for the filing fee

Ii' Charge any additional fee(s) or underpayment of fee(s) Ii‘ Credit any overpayment of fee(s)
under 37 CFR1.16 and 1.17
WARNING: Information on this form may become public. Credit card information should not be included on this form. Provide credit card
information and authorization on PTO-2038.

FEE CALCULATION
1. BASIC FILING, SEARCH, AND EXAMINATION FEES (U = undiscounted fee; S = small entity fee; M = micro entity fee)
FILING FEES SEARCH FEES EXAMINATION FEES
Application Type u(S) s(S) M (S) u(S) S(S) M (S) u(S) S(S) M (S) Fees Paid ($)
Utility 300 150* 75 660 330 165 760 380 190 1720 |
Design 200 100 50 160 80 40 600 300 150
Plant 200 100 50 420 210 105 620 310 155
Reissue 300 150 75 660 330 165 2,200 1,100 550
Provisional 280 140 70 0 0 0 0 0 0

* The $150 small entity status filing fee for a utility application is further reduced to $75 for a small entity status applicant who files the application via EFS-Web. |
2. EXCESS CLAIM FEES

Eee Description Undiscounted Fee (S)  Small Entity Fee (8}  Micro Entity Fee (S)
Each claim over 20 (including Reissues) 100 50 25

Each independent claim over 3 (including Reissues) 460 230 115
Multiple dependent claims 820 410 205

Total Claims Extra Claims Fee (S) Fee Paid ($)

20 -200r HP = 0 X = Multiple Dependent Claims

HP = highest number of total claims paid for, if greater than 20. Fee (S) Fee Paid ($)
Indep. Claims Extra Claims Fee (S) Fee Paid ($)

2 -3orHP= 0 X =

HP = highest number of independent claims paid for, if greater than 3.
3. APPLICATION SIZE FEE

If the specification and drawings exceed 100 sheets of paper (excluding electronically filed sequence or computer listings under 37 CFR 1.52(e}),
the application size fee due is $400 (5200 for small entity) (5100 for micro entity) for each additional 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).

Total Sheets Extra Sheets Number of each additional 50 or fraction thereof Fee ($) Fee Paid (S)
55 -100 = /50= (round up to a whole number) X =
4. OTHER FEE(S) Fees Paid ($)

Non-English specification, $130 fee (no small or micro entity discount)
Non-electronic filing fee under 37 CFR 1.16(t) for a utility application, $400 fee (5200 small or micro entity)
Other (e.g., late filing surcharge):

( SUBMITTED BY N\
Signature /Thomas Lee/ ooy ngon) 66396 Telephone 703-683-0500
(_Name (Print/Type) | THOMAS LEE bate August 11, 2020 )

This collection of information is required by 37 CFR 1.136. 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 30 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, call 1-800-PT0O-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.

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.

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.

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).

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.

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(0)).

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 (ji.e., GSA or
Commerce) directive. Such disclosure shall not be used to make determinations about individuals.

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 pubilic 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.

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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DocCode — SCORE

SCORE Placeholder Sheet for IFW Content

Application Number: 16990215 Document Date: 08/11/2020

The presence of this form in the IFW record indicates that the following document type was received
in electronic format on the date identified above. This content is stored in the SCORE database.

Since this was an electronic submission, there is no physical artifact folder, no artifact folder is
recorded in PALM, and no paper documents or physical media exist. The TIFF images in the IFW
record were created from the original documents that are stored in SCORE.

Drawing

At the time of document entry (noted above):
e USPTO employees may access SCORE content via DAV or via the SCORE web page.

e External customers may access SCORE content via PAIR using the Supplemental Content
tab.

Form Revision Date: March 1, 2019
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