UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.0O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NUMBER PATENT NUMBER GROUP ART UNIT REQUEST ID

16/535,940 10529052 2618 115890

PAIR Correspondence Address/Fee Address Change

The following fields have been changed to Customer Number 204 on 07/02/2020 via Private PAIR in view of the
certification copied below that authorized the change.

* Maintenance Fee Address

The address for Customer Number 204 is:
204

COMPUTER PACKAGES, INC.

414 HUNGERFORD DRIVE

ROCKVILLE, MD 20850

I certify, in accordance with 37 CFR 1.4(d)(4) that I am:

An attorney or Agent of Record registered to practice before the Patent and Trademark Office who has been given
power of attorney in this application

Signature: D. Benjamin Esplin/
Name: D. Benjamin Esplin
Registration Number: 58297
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.0O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NUMBER PATENT NUMBER GROUP ART UNIT REQUEST ID

16/535,940 10529052 2618 105844

PAIR Correspondence Address/Fee Address Change

The following fields have been changed to Customer Number 204 on 02/19/2020 via Private PAIR in view of the
certification copied below that authorized the change.

* Maintenance Fee Address

The address for Customer Number 204 is:
204

COMPUTER PACKAGES, INC.

414 HUNGERFORD DRIVE

ROCKVILLE, MD 20850

I certify, in accordance with 37 CFR 1.4(d)(4) that I am:

An attorney or Agent of Record registered to practice before the Patent and Trademark Office who has been given
power of attorney in this application

Signature: D. Benjamin Esplin/
Name: D. Benjamin Esplin
Registration Number: 58297
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.0.Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. | ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
16/535,940 01/07/2020 10529052 46DG-026055 9986
137002 7590 12/18/2019

Esplin & Associates (GoPro)
5411 Avenida Encinas

Suite 100

Carlsbad, CA 92008

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

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

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

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

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

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

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

David A. Newman, San Diego, CA;
GoPro, Inc., San Mateo, CA;

Joshua Edward Bodinet, San Diego, CA;
Otto Kenneth Sievert, Oceanside, CA;
Timothy MacMillan, I.a Honda, CA;

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

IR103 (Rev. 10/09)
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Electronic Acknowledgement Receipt

EFS ID: 37915528
Application Number: 16535940
International Application Number:
Confirmation Number: 9986

Title of Invention:

VIRTUAL LENS SIMULATION FOR VIDEO AND PHOTO CROPPING

First Named Inventor/Applicant Name:

David A. Newman

Customer Number:

137002

Filer:

D. Benjamin Esplin/Chelsea Pearsall

Filer Authorized By:

D. Benjamin Esplin

Attorney Docket Number:

46DG-026055

Receipt Date: 03-DEC-2019
Filing Date: 08-AUG-2019
Time Stamp: 16:12:59

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment yes

Payment Type CARD

Payment was successfully received in RAM $1000

RAM confirmation Number E2019B3G13166762
Deposit Account 602731

Authorized User

Chelsea Pearsall

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

37 CFR 1.16 {National application filing, search, and examination fees)

37 CFR 1.17 (Patent application and reexamination processing fees)
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37 CFR 1.19 (Document supply fees)
37 CFR 1.20 {Post Issuance fees)

37 CFR 1.21 {Miscellaneous fees and charges)

File Listing:
Document .. . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)

86973

46DG‘026055 Issue_Fee ans
_ — — no 1
1 Issue Fee Fay ent (F 0-858) i | FINAL. f

2c3ealba6f3fd833f57759d07944a98810d3|

Warnings:

Information:

30622
2 Fee Worksheet (SB06) fee-info.pdf no 2
608276e394bbd350b545830f47a7d5af6776
98b2b
Warnings:
Information:
Total Files Size (in bytes): 117595

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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Electronic Patent Application Fee Transmittal

Application Number: 16535940

Filing Date: 08-Aug-2019

Title of Invention: VIRTUAL LENS SIMULATION FOR VIDEO AND PHOTO CROPPING
First Named Inventor/Applicant Name: David A. Newman

Filer: D. Benjamin Esplin/Chelsea Pearsall

Attorney Docket Number: 46DG-026055

Filed as Large Entity

Filing Fees for Utility under 35 USC111(a)

Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

UTILITY APPL ISSUE FEE 1501 1 1000 1000
Insta360
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Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in
Extension-of-Time:
Miscellaneous:
Total in USD ($) 1000
Insta360
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

By mail, send to: Mail Stop ISSUE FEE By fax, send to:  (571)-273-2885
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

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

Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

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

137002 7590 10/22/2019 Certificate of Mailing or Transmission
ESplil’l & Associates (GOPI'O) I hereby certify that this Fee(s) Transmittal is being deposited with the United
. . States Postal Service with sufficient postage for first class mail in an envelope
5411 Avenida Encinas addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
Suite 100 the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.
Carlsbad CA 92008 (Typed or printed name)
(Signature)
(Date)
| APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
16/535,940 08/08/2019 David A. Newman 46DG-026055 9986
TITLE OF INVENTION: VIRTUAL LENS SIMULATION FOR VIDEO AND PHOTO CROPPING
| APPLN. TYPE | ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional UNDISCOUNTED $1000 $0.00 $0.00 $1000 01/22/2020
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
AMIN, JWALANT B 2618 345-620000
1. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list
CFR 1.363). (1) The names of up to 3 registered patent attorneys . .
or agents OR, alternatively, 1 Esphn & ASSOClateS’ PC

M| Change of correspondence address (or Change of Correspondence

Address form PTO/SB/122) attached (2) The name of a single firm (having as a member a

registered attorney or agent) and the names of up to 2
2 registered patent attorneys or agents. If no name is
listed, no name will be printed.

(] "Fee Address” indication (or "Fee Address" Indication form PTO/
SB/47; Rev 03-09 or more recent) attached. Use of a Customer
Number is required.

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

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

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

GoPro, Inc. San Mateo, California

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

4a. Fees submitted: Xlissue Fee [Jpublication Fee (if required) [_JAdvance Order - # of Copies
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

@ Electronic Payment via EFS-Web (] Enclosed check (L] Non-electronic payment by credit card (Attach form PTO-2038)

(] The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No.

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

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue

fee payment in the micro entity amount will not be accepted at the risk of application abandonment.
. . . NOTE: If the application was previously under micro entity status, checking this box will be taken

4 Applicant asserting small entity status. See 37 CFR 1.27 tobe a notificaggn of loss of eEr)ltitlemen}tf to micro entity stgtus. £

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro

entity status, as applicable.

M| Applicant certifying micro entity status. See 37 CFR 1.29

M| Applicant changing to regular undiscounted fee status.

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

Authorized Signature /D. BenJamln ESPhn/ pate _ December 3, 2019
Typed or printed name D. Benjamin Esphn Registration No. 58297
Page 2 of 3
PTOL-85 Part B (08-18) Approved for use through 01/31/2020 OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Insta360
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
16/535,940 08/08/2019 David A. Newman 46D(G-026055
CONFIRMATION NO. 9986
137002 PUBLICATION NOTICE
Esplin & Associates (GoPro)
5411 Avenida Encinas IO O AR
Suite 100 000000112994675

Carlsbad, CA 92008

Title:VIRTUAL LENS SIMULATION FOR VIDEO AND PHOTO CROPPING

Publication No.US-2019-0362464-A1
Publication Date:11/28/2019

NOTICE OF PUBLICATION OF APPLICATION

The above-identified application will be electronically published as a patent application publication pursuant to 37
CFR 1.211, et seq. The patent application publication number and publication date are set forth above.

The publication may be accessed through the USPTO's publically available Searchable Databases via the
Internet at www.uspto.gov. The direct link to access the publication is currently http://www.uspto.gov/patft/.

The publication process established by the Office does not provide for mailing a copy of the publication to
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set
forth in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTO's
Public Records Division. The Public Records Division can be reached by telephone at (571) 272-3150 or (800)
972-6382, by facsimile at (571) 273-3250, by mail addressed to the United States Patent and Trademark Office,
Public Records Division, Alexandria, VA 22313-1450 or via the Internet.

In addition, information on the status of the application, including the mailing date of Office actions and

the dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through

the Patent Electronic Business Center at www.uspto.gov using the public side of the Patent Application
Information and Retrieval (PAIR) system. The direct link to access this status information is currently
https://portal.uspto.gov/pair/PublicPair. Prior to publication, such status information is confidential and may only
be obtained by applicant using the private side of PAIR.

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent
Electronic Business Center at 1-866-217-9197.

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101

page 1 of 1
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Exhibit 1003 Page 9



EAST Search History

EAST Search History

EAST Search History (Prior Art)

Ref
#

Hits

Search Query

DBs

Default
Operator

Plurals

Time
Stamp

S213

lens near5 distortion near10 (frame "sub-
frame" "sub frame") near10 distort$3
near5 center$2 near5 (FOV (field near2
view))

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2019/10/15
14:19

5212

lens near5 distortion near10 (frame "sub-
frame" "sub frame") near10 location
near10 (FOV (field near2 view))

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2019/10/15
14:19

S211

lens near5 distortion near10 (frame "sub-
frame" "sub frame") same location
near10 (FOV (field near2 view))

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2019/10/15
14:19

S210

lens near5 distortion near10 (frame "sub-
frame" "sub frame") near10 size near10
(FQV (field near2 view))

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2019/10/15
14:19

S209

S208 and @ad< ="20150520"

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2019/10/15
14:19

S208

26

lens near5 distortion near10 (frame "sub-
frame" "sub frame") same size near10
(FQV (field near2 view))

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2019/10/15
14:19

S207

30

S206 not 5204

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2019/10/15
14:19

S206

49

S205 and @ad< ="20150520"

US-PGPUB;

OR

ON

2019/10/15

file:///C/Users/jamin/Documents/e-Red%20Folder/16535940/EASTSearchHistory.16535940_Accessible Version.htm[10/15/2019 2:54:34 PM]

Exhibit 1003
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EAST Search History

USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

14:19

S205

72

distortion same (frame "sub-frame" "sub
frame") same location same size same
(FQV (field near2 view))

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2019/10/15
14:19

S204

19

S203 and @ad< ="20150520"

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2019/10/15
14:19

S203

26

lens near5 distortion same (frame "sub-
frame" "sub frame") same location same
size same (FOV (field near2 view))

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2019/10/15
14:19

S202

input near2 lens near5 distortion near10
(frame (sub adj frame) "sub-frame")
same ((field near2 view) FOV) near5 size
same (location paosition) nearb (frame
(sub adj frame) "sub-frame")

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2019/10/15
14:19

5226

14

S225 and S223

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2019/10/15
14:20

S225

33

S224 and (lens near10 (center$2
centre$2) near10 view$3)

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2019/10/15
14:20

5224

561

distort$3 near2 lens same (another
different) near5 distort$3

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2019/10/15
14:20

S223

81828

(G06T3/0018, GO6T3/00, GO6T3/40,
G06T5/006, G06T2207/10004,
G06T2207/10016, G06T2207/20021,
G06T2210/22).CPC.

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;

OR

ON

2019/10/15
14:20

file:///C/Users/jamin/Documents/e-Red%20Folder/16535940/EASTSearchHistory.16535940_Accessible Version.htm[10/15/2019 2:54:34 PM]
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EAST Search History

N
H
H
H
H
‘l

{iBM_TDB

5222

42

S221 and @ad< ="20150520"

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2019/10/15
14:20

S221

49

(identif$4 determin$3 detect$3) near10
input near5 lens near5 distortion near10
image

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2019/10/15
14:20

S220

28

S219 and @ad< ="20150520"

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2019/10/15
14:20

S219

41

map$4 near10 (lens camera) nearb
distort$3 near10 (FOV (field near2
view))

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

OFF

2019/10/15
14:20

5218

(input near2 lens near5 distortion near10
(frame (sub adj frame) "sub-frame")
near10 ((field near2 view) FOV)) and
(input near2 lens near5 distortion near10
(frame (sub adj frame) "sub-frame")
near10 size) and (input near2 lens near5
distortion near10 (frame (sub adj frame)
"sub-frame") near10 (location position)
near5 (frame (sub adj frame) "sub-
frame"))

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2019/10/15
14:20

S217

S216 and @ad< ="20150520"

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2019/10/15
14:20

S216

13

(distort$3 near10 center$2 near5 (FOV
(field near2 view)) same location near5
(FOV (field near2 view)))

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2019/10/15
14:20

S215

63

S214 and @ad< ="20150520"

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2019/10/15
14:20

Esz14 §|96

§|(identif$4 determin$3 detect$3) near10

JUS-PGPUB;

OR

7
1
'ON
H
H
H
H

42019/10/15;

file:///C/Users/jamin/Documents/e-Red%20Folder/16535940/EASTSearchHistory.16535940_Accessible Version.htm[10/15/2019 2:54:34 PM]
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EAST Search History

| "20050025454" | "20070173296" |
"20070204310" | "20070230461" |
"20080044155" | "20080123976" |
"20080152297" | "20080163283" |
"20080177706" | "20080208791" |
"20080253735" | "20080313541" |
"20090213270" | "20090274339" |
"20090327856" | "20100045773" |
"20100064219" | "20100086216" |
"20100104261" | "20100183280" |
"20100231730" | "20100245626" |
"20100251295" | "20100278504" |
"20100278509" | "20100281375" |
"20100281386" | "20100287476" |
"20100299630" | "20100321471" |
"20110025847" | "20110069148" |
"20110069189" | "20110075990" |
"20110093798" | "20110109774" |
"20110134240" | "20110173565" |
"20110206351" | "20110211040" |
"20110258049" | "20110293250" |
"20110320322" | "20120014673" |
"20120027381" | "20120030029" |
"20120057852" | "20120123780" |
"20120127169" | "20120206565" |
"20120311448" | "20130024805" |
"20130044108" | "20130058532" |
"20130063561" | "20130078990" |
"20130127636" | "20130142384" |
"20130151970" | "20130166303" |
"20130191743" | "20130195429" |
"20130197967" | "20130208134" |
"20130208942" | "20130215220" |
"20130259399" | "20130263002" |
"20130283301" | "20130287214" |
"20130287304" | "20130300939" |
"20130308921" | "20130318443" |
"20130343727" | "20140026156" |
"20140064706" | "20140072285" |
"20140093164" | "20140096002" |
"20140105573" | "20140161351" |
"20140165119" | "20140169766" |
"20140176542" | "20140212107" |
"20140219634" | "20140226953" |
"20140232818" | "20140232819" |
"20140245336" | "20140300644" |
"20140328570" | "20140341528" |
"20140366052" | "20140376876" |
"20150015680" | "20150022355" |
"20150029089" | "20150049220" |
"20150058709" | "20150085111" |
"20150154452" | "20150178915" |
"20150186073" | "20150220504" |
"20150254871" | "20150256746" |
"20150256808" | "20150271483" |
"20150287435" | "20150294141" |

lens near5 distortion near10 (frame "sub-jjUSPAT; 14:20
frame" "sub frame") USOCR;

FPRS;

EPO; JPO;

DERWENT;

IBM_TDB

S227 {166 ("0000030" | "0000059" | "0000088" | US-PGPUB; {{OR ON 2019/10/15

"0000117" | "0000146" | "20040128317" §USPAT 14:24
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EAST Search History

"20150318020" | "20150375117" |
"20150382083" | "20160005435" |
"20160005440" | "20160026874" |
"20160027470" | "20160027475" |
"20160029105" | "20160055885" |
"20160088287" | "20160098941" |
"20160119551" | "20160180501" |
"20160217325" | "20160225405" |
"20160225410" | "20160234345" |
"20160358603" | "20160366330" |
"20170006214" | "5130794" | "6337683"
| "6593956" | "7222356" | "7483618" |
"8446433" | "8611422" | "8718447" |
"8730299" | "8763023" | "8910046" |
"8988509" | "9032299" | "9036001" |
"9077956" | "9111579" | "9142253" |
"9151933" | "9204039" | "9208821" |
"9245582" | "9253533" | "9317172" |
"9423944" | "9473758" | "9479697" |
"9564173").PN.

| "20040128317" | "20050025454" |
"20060122842" | "20070173296" |
"20070204310" | "20070229665" |
"20070230461" | "20080044155" |
"20080123976" | "20080152297" |
"20080163283" | "20080177706" |
"20080208791" | "20080253735" |
"20080313541" | "20090213270" |
"20090274339" | "20090327856" |
"20100045773" | "20100064219" |
"20100086216" | "20100104261" |
"20100183280" | "20100231730" |
"20100245626" | "20100251295" |
"20100278504" | "20100281375" |
"20100281386" | "20100287476" |
"20100299630" | "20100318660" |
"20100321471" | "20110025847" |
"20110069148" | "20110069189" |
"20110075990" | "20110093798" |
"20110109774" | "20110134240" |
"20110173565" | "20110206351" |
"20110211040" | "20110249153" |
"20110258049" | "20110293250" |
"20110320322" | "20120014673" |
"20120027381" | "20120030029" |
"20120057852" | "20120123780" |
"20120127169" | "20120206565" |

$228 {0 S227 and (lens near5b distortion near10  {jUS-PGPUB; {{OR ON 2019/10/15
(frame "sub-frame" "sub frame") near10 JUSPAT; 14:30
size near10 (FOV (field near2 view))) USOCR,;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
L2 0 I1 and (lens near5 distortion near10 US-PGPUB; {{OR ON 2019/10/15
(frame "sub-frame" "sub frame") near10 JUSPAT; 14:43
size near10 (FOV (field near2 view))) USOCR,;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
L1 172 ("0000030" | "0000059" | "0000088" | US-PGPUB; {{OR ON 2019/10/15
"0000117" | "0000146" | "20020044153" {USPAT 14:43
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EAST Search History

"20120311448" | "20130044108" |
"20130058532" | "20130063561" |
"20130078990" | "20130127636" |
"20130136193" | "20130142384" |
"20130151970" | "20130166303" |
"20130191743" | "20130195429" |
"20130197967" | "20130208134" |
"20130208942" | "20130215220" |
"20130259399" | "20130263002" |
"20130283301" | "20130287214" |
"20130287304" | "20130300939" |
"20130308921" | "20130318443" |
"20130343727" | "20140026156" |
"20140064706" | "20140072285" |
"20140093164" | "20140105573" |
"20140161351" | "20140165119" |
"20140169766" | "20140176542" |
"20140193040" | "20140212107" |
"20140219634" | "20140226953" |
"20140232818" | "20140232819" |
"20140245336" | "20140300644" |
"20140328570" | "20140341528" |
"20140366052" | "20140376876" |
"20150015680" | "20150022355" |
"20150029089" | "20150049220" |
"20150058709" | "20150085111" |
"20150154452" | "20150178915" |
"20150186073" | "20150220504" |
"20150254871" | "20150256808" |
"20150271483" | "20150287435" |
"20150294141" | "20150318020" |
"20150339324" | "20150375117" |
"20150382083" | "20160005435" |
"20160005440" | "20160026874" |
"20160027470" | "20160027475" |
"20160029105" | "20160055885" |
"20160088287" | "20160098941" |
"20160119551" | "20160180501" |
"20160217325" | "20160225405" |
"20160225410" | "20160234345" |
"20160358603" | "20160366330" |
"20170006214" | "5130794" | "6323934"
| "6337683" | "6593956" | "7222356" |
"7483618" | "8446433" | "8611422" |
"8718447" | "8730299" | "8763023" |
"8910046" | "8988509" | "9032299" |
"9036001" | "9077956" | "9105080" |
"9111579" | "9142253" | "9151933" |
"9204039" | "9208821" | "9245582" |
"9253533" | "9262807" | "9317172" |
"9423944" | "9473758" |
"9479697").PN.

| "20050025454" | "20070173296" |
"20070204310" | "20070230461" |
"20080044155" | "20080123976" |

L4 0 I3 and (lens near5 distortion near10 US-PGPUB; {i{OR ON 2019/10/15
(frame "sub-frame" "sub frame") near10 JUSPAT; 14:53
size near10 (FOV (field near2 view))) USOCR,;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
L3 166 ("0000030" | "0000059" | "0000088" | US-PGPUB; {{OR ON 2019/10/15
"0000117" | "0000146" | "20040128317" §USPAT 14:53
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EAST Search History

"20080152297" | "20080163283" |
"20080177706" | "20080208791" |
"20080253735" | "20080313541" |
"20090213270" | "20090274339" |
"20090327856" | "20100045773" |
"20100064219" | "20100086216" |
"20100104261" | "20100183280" |
"20100231730" | "20100245626" |
"20100251295" | "20100278504" |
"20100278509" | "20100281375" |
"20100281386" | "20100287476" |
"20100299630" | "20100321471" |
"20110025847" | "20110069148" |
"20110069189" | "20110075990" |
"20110093798" | "20110109774" |
"20110134240" | "20110173565" |
"20110206351" | "20110211040" |
"20110258049" | "20110293250" |
"20110320322" | "20120014673" |
"20120027381" | "20120030029" |
"20120057852" | "20120123780" |
"20120127169" | "20120206565" |
"20120311448" | "20130024805" |
"20130044108" | "20130058532" |
"20130063561" | "20130078990" |
"20130127636" | "20130142384" |
"20130151970" | "20130166303" |
"20130191743" | "20130195429" |
"20130197967" | "20130208134" |
"20130208942" | "20130215220" |
"20130259399" | "20130263002" |
"20130283301" | "20130287214" |
"20130287304" | "20130300939" |
"20130308921" | "20130318443" |
"20130343727" | "20140026156" |
"20140064706" | "20140072285" |
"20140093164" | "20140096002" |
"20140105573" | "20140161351" |
"20140165119" | "20140169766" |
"20140176542" | "20140212107" |
"20140219634" | "20140226953" |
"20140232818" | "20140232819" |
"20140245336" | "20140300644" |
"20140328570" | "20140341528" |
"20140366052" | "20140376876" |
"20150015680" | "20150022355" |
"20150029089" | "20150049220" |
"20150058709" | "20150085111" |
"20150154452" | "20150178915" |
"20150186073" | "20150220504" |
"20150254871" | "20150256746" |
"20150256808" | "20150271483" |
"20150287435" | "20150294141" |
"20150318020" | "20150375117" |
"20150382083" | "20160005435" |
"20160005440" | "20160026874" |
"20160027470" | "20160027475" |
"20160029105" | "20160055885" |
"20160088287" | "20160098941" |
"20160119551" | "20160180501" |
"20160217325" | "20160225405" |
"20160225410" | "20160234345" |
"20160358603" | "20160366330" |
"20170006214" | "5130794" | "6337683"
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EAST Search History

| "6593956" | "7222356" | "7483618" |
"8446433" | "8611422" | "8718447" |
"8730299" | "8763023" | "8910046" |
"8988509" | "9032299" | "9036001" |
"9077956" | "9111579" | "9142253" |
"9151933" | "9204039" | "9208821" |
"9245582" | "9253533" | "9317172" |
"9423944" | "9473758" | "9479697" |
"9564173").PN.

EAST Search History (I nterference)

Ref {Hits {Search Query DBs iDefault i{Plurals {Time

# Operator Stamp

S239 2 S229 and (lens near5 distortion near10 USPAT {OR ON 2019/10/15
(frame "sub-frame" "sub frame") near10 14:21
location near10 (FOV (field near2
view))).clm.

5238 |1 S229 and (lens near5 distortion near10 USPAT {OR ON 2019/10/15
(frame "sub-frame" "sub frame") near10 14:21
distort$3 near5 center$2 nears (FOV (field
near2 view))).clm.

S237 {4 $229 and ((identif$4 determin$3 detect$3) {HUSPAT {OR ON 2019/10/15
near10 lens near5 distortion near10 (frame 14:21
"sub-frame" "sub frame")).clm.

5236 {1 $229 and (distort$3 near10 center$2 nears5 {USPAT {OR ON 2019/10/15
(FOV (field near2 view)) same location nearb 14:21
(FOV (field near2 view))).clm.

5235 {0 S$229 and (input near2 lens near5 distortion {jUSPAT {{OR ON 2019/10/15
near10 (frame (sub adj frame) "sub-frame") 14:21
near10 ((field near2 view) FOV)).cim. and
(input near2 lens near5 distortion near10
(frame (sub adj frame) "sub-frame") near10
size).clm. and (input near2 lens nears
distortion near10 (frame (sub adj frame)

"sub-frame") near10 (location position)
near5 (frame (sub adj frame) "sub-
frame")).clm.

S234 i1 $229 and (map$4 near10 (lens camera) USPAT {iOR OFF 2019/10/15
near5 distort$3 near10 (FOV (field near2 14:21
view))).clm.

5233 {5 $229 and ((identif$4 determin$3 detect$3) HUSPAT {{OR ON 2019/10/15
near10 input near5 lens near5 distortion 14:21
near10 image).clm.

$232 {0 $229 and (distort$3 near2 lens same USPAT {OR ON 2019/10/15
(another different) near5 distort$3).clm. and 14:21
(lens near10 (center$2 centre$2) near10
view$3).clm.

S231 i1 $229 and (map$4 near10 (lens camera) USPAT {OR OFF 2019/10/15
near5 distort$3 near10 (FOV (field near2 14:21
view))).clm.

S230 2 S229 and (input near2 lens near5 distortion {USPAT §OR ON 2019/10/15
near10 (frame (sub adj frame) "sub-frame") 14:21
same ((field near2 view) FOV) near5 size
same (location position) near5 (frame (sub
adj frame) "sub-frame")).clm.

$229 {12722 §(G06T3/0018,00,40; GO6T5/006; USPAT {OR ON 2019/10/15
G06T2207/10004,10016,20021; 14:21
G06T2210/22).CPC.
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EAST Search History

S257 (lens near5 distortion near10 (frame "sub- USPAT {OR ON 2019/10/15
frame" "sub frame") same size near10 (FOV 14:22
(field near2 view))).clm.

S256 (distortion same (frame "sub-frame" "sub USPAT {OR ON 2019/10/15
frame") same location same size same (FOV 14:22
(field near2 view))).clm.

S255 (lens near5 distortion near10 (frame "sub- USPAT {OR ON 2019/10/15
frame" "sub frame") near10 size near10 14:22
(FOV (field near2 view))).clm.

S254 (lens near5 distortion near10 (frame "sub- USPAT {OR ON 2019/10/15
frame" "sub frame") same location near10 14:22
(FOV (field near2 view))).clm.

S$253 (lens near5 distortion near10 (frame "sub- USPAT {OR ON 2019/10/15
frame" "sub frame") near10 location near10 14:22
(FOV (field near2 view))).clm.

S252 (lens near5 distortion near10 (frame "sub- USPAT {OR ON 2019/10/15
frame" "sub frame") near10 distort$3 near5 14:22
center$2 nears (FOV (field near2
view))).clm.

S251 ((identif$4 determin$3 detect$3) near10 lensijUSPAT {§OR ON 2019/10/15
near5 distortion near10 (frame "sub-frame" 14:22
"sub frame")).clm.

5250 (distort$3 near10 center$2 near5 (FOV (field {USPAT {OR ON 2019/10/15
near2 view)) same location near5 (FOV (field 14:22
near2 view))).clm.

$249 (input near2 lens near5 distortion near10 USPAT {OR ON 2019/10/15
(frame (sub adj frame) "sub-frame") near10 14:22
((field near2 view) FOV)).clm. and (input
near2 lens near5 distortion near10 (frame
(sub adj frame) "sub-frame") near10
size).clm. and (input near2 lens nears
distortion near10 (frame (sub adj frame)

"sub-frame") near10 (location position)
near5 (frame (sub adj frame) "sub-
frame")).clm.

5248 (map$4 near10 (lens camera) nears USPAT {iOR OFF 2019/10/15
distort$3 near10 (FOV (field near2 14:22
view))).clm.

S247 ((identif$4 determin$3 detect$3) near10 USPAT {OR ON 2019/10/15
input near5 lens near5 distortion near10 14:22
image).clm.

S246 (distort$3 near2 lens same (another USPAT {OR ON 2019/10/15
different) near5 distort$3).clm. and (lens 14:22
near10 (center$2 centre$2) near10
view$3).clm.

5245 (map$4 near10 (lens camera) nears USPAT #OR OFF 2019/10/15
distort$3 near10 (FOV (field near2 14:22
view))).clm.

S244 (input near2 lens near5 distortion near10 USPAT {OR ON 2019/10/15
(frame (sub adj frame) "sub-frame") same 14:22
((field near2 view) FOV) nearb size same
(location position) near5 (frame (sub adj
frame) "sub-frame")).clm.

$243 S229 and (lens near5 distortion near10 USPAT {OR ON 2019/10/15
(frame "sub-frame" "sub frame") same size 14:22
near10 (FOV (field near2 view))).clm.

5242 S$229 and (distortion same (frame "sub- USPAT {OR ON 2019/10/15
frame" "sub frame") same location same size 14:22
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EAST Search History

E l Jsame (FOV (field near2 view))).cim. i 1

S241 {2 S229 and (lens near5 distortion near10 USPAT {OR ON 2019/10/15
(frame "sub-frame" "sub frame") near10 size 14:22
near10 (FOV (field near2 view))).clm.

S240 §2 S229 and (lens near5 distortion near10 USPAT §{OR ON 2019/10/15
(frame "sub-frame" "sub frame") same 14:22
location near10 (FOV (field near2
view))).clm.

10/15/2019 2:54:31 PM
C:\ Users\ jamin\ Documents\ EAST\ Workspaces\ 16535940.wsp
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification | ¢35 940 Newman et al.
H “ ‘HH Examiner Art Unit
JWALANT B AMIN 2618
CPC
Symbol Type Version
G06T F 2013-01-01
G06T | 2013=01-01
G06T | 2013-01:-01
G06T | 2013-01-01
GO6T A 2013:01:01
G06T A 2013:01-01
G06T A 2013-01-01
GO6T A 2013-01-01
CPC Combination Sets
Symbol Type Set Ranking Version
NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 20

NWALANT AMIN/
Primary Examiner, Art Unit 2618

(Primary Examiner)

15 October 2019

(Date) 1

O.G. Print Claim(s)

O.G. Print Figure
6

U.S. Patent and Trademark Office

Page 1 of 3

Part of Paper No.: 20191015
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Application/Control No. Applicant(s)/Patent Under Reexamination

Issue Classification | ¢35 940 Newman et al.

H “ ‘HH Examiner Art Unit
JWALANT B AMIN 2618

INTERNATIONAL CLASSIFICATION
CLAIMED

GO6T

NON-CLAIMED

US ORIGINAL CLASSIFICATION

CLASS SUBCLASS

CROSS REFERENCES(S)

CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)
NONE
Total Claims Allowed:

(Assistant Examiner) (Date) 20

NJWALANT AMIN/ 15 October 2019 . . A
Primary Examiner, Art Unit 2618 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1 6
U.S. Patent and Trademark Office Part of Paper No.: 20191015
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Application/Control No. Applicant(s)/Patent Under Reexamination

Issue Classification | ¢35 940 Newman et al.

H “ ‘HH Examiner Art Unit
JWALANT B AMIN 2618

Claims renumbered in the same order as presented by applicant (J CPA [ T.D. (J R.1.47
CLAIMS

Final |Original]Final |Original|Final [Original|Final |Original|Final [Original]Final |Original]Final |Original]Final |Original

1 10 19

2 11 20

3 12

4 13

5 14

6 15

7 16

8 17

9 18
NONE

Total Claims Allowed:

(Assistant Examiner) (Date) 20
NJWALANT AMIN/ 15 October 2019 . . -
Primary Examiner, Art Unit 2618 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1 6
U.S. Patent and Trademark Office Part of Paper No.: 20191015
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Bibliographic Data

Application No: 16/535 ,940

Foreign Priority claimed:

35 USC 119 (a-d) conditions met:

Verified and Acknowledged:

Title:

O Yes @ No
I:l Yes No D Met After Allowance
|/TWALANT AMIN/ |

Examiner's Signature

Initials

VIRTUAL LENS SIMULATION FOR VIDEO AND PHOTO

CROPPING
FILING or 371(c) DATE CLASS GROUP ART UNIT ATTORNEY DOCKET NO.
08/08/2019 345 2618 46DG-026055
RULE
APPLICANTS

GoPro, Inc., San Mateo, CA,
INVENTORS

David A. Newman San Diego, CA, UNITED STATES

Joshua Edward Bodinet San Diego, CA, UNITED STATES

Otto Kenneth Sievert Oceanside, CA, UNITED STATES

Timothy MacMillan La Honda, CA, UNITED STATES

CONTINUING DATA

This application is a CON of 16229512 12/21/2018 PAT 10395338
16229512 is a CON of 15157207 05/17/2016 PAT 10186012
15157207 has PRO of 62164409 05/20/2015

FOREIGN APPLICATIONS

IF REQUIRED, FOREIGN LICENSE GRANTED*#*

08/20/2019
STATE OR COUNTRY
UNITED STATES
ADDRESS

Esplin & Associates (GoPro)
5411 Avenida Encinas

Suite 100

Carlsbad, CA 92008
UNITED STATES

FILING FEE RECEIVED
$1,720
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Application/Control No. Applicant(s)/Patent Under Reexamination
Search Noles 16/535,940 Newman et al.
H““H““ H““H “ “H“‘ . o
JWALANT B AMIN 2618
CPC - Searched*
Symbol Date Examiner
CPC Combination Sets - Searched*
Symbol Date Examiner
US Classification - Searched*
Class Subclass Date Examiner

* See search history printout included with this form or the SEARCH NOTES box below to determine the scope of the
search.

Search Notes

Search Notes Date Examiner
Inventor name searched 10/15/2019 JA

Interference Search

US Class/CPC .
Symbol US Subclass/CPC Group Date Examiner
GO06T 3/0018,00,40 10/15/2019 JA
GO6T 5/006 10/15/2019 JA
GO06T 2207/10004,10016,20021 10/15/2019 JA
GO6T 2210/22 10/15/2019 JA
U.S. Patent and Trademark Office Part of Paper No.: 20191015
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.UsSpto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
137002 7590 10/22/2019
Esplin & Associates (GoPro) AMIN, JWALANT B
5411 Avenida Encinas
Suite 100 | ART UNIT PAPER NUMBER |
Carlsbad, CA 92008 2618
DATE MAILED: 10/22/2019
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
16/535,940 08/08/2019 David A. Newman 46DG-026055 9986

TITLE OF INVENTION: VIRTUAL LENS SIMULATION FOR VIDEO AND PHOTO CROPPING

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

nonprovisional UNDISCOUNTED $1000 $0.00 $0.00 $1000 01/22/2020

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

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

HOW TO REPLY TO THIS NOTICE:

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

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

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

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

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

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

IMPORTANT REMINDER: Maintenance fees are due in utility patents issuing on applications filed on or after Dec. 12, 1980.
It is patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at

www.uspto.gov/PatentMaintenanceFees.
Page 1 of 3
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

By mail, send to: Mail Stop ISSUE FEE By fax, send to:  (571)-273-2885
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

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

Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

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

137002 7590 10/22/2019 Certificate of Mailing or Transmission

ESplil’l & Associates (GOPI'O) I hereby certify that this Fee(s) Transmittal is being deposited with the United
. . States Postal Service with sufficient postage for first class mail in an envelope
5411 Avenida Encinas addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
Suite 100 the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.
Carlsbad CA 92008 (Typed or printed name)
(Signature)
(Date)
| APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |

16/535,940 08/08/2019 David A. Newman 46DG-026055 9986

TITLE OF INVENTION: VIRTUAL LENS SIMULATION FOR VIDEO AND PHOTO CROPPING

| APPLN. TYPE | ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional UNDISCOUNTED $1000 $0.00 $0.00 $1000 01/22/2020
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
AMIN, JWALANT B 2618 345-620000
1. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list
CFR 1.363). (1) The names of up to 3 registered patent attorneys

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

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

(] "Fee Address” indication (or "Fee Address" Indication form PTO/
SB/47; Rev 03-09 or more recent) attached. Use of a Customer
Number is required.

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

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

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

Please check the appropriate assignee category or categories (will not be printed on the patent) : (] Individuat [ Corporation or other private group entity (] Government

4a. Fees submitted: [ Missue Fee [Jpublication Fee (if required) [_JAdvance Order - # of Copies
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

(] Electronic Payment via EFS-Web (] Enclosed check (L] Non-electronic payment by credit card (Attach form PTO-2038)

(] The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No.

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

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

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

M| Applicant certifying micro entity status. See 37 CFR 1.29
M| Applicant asserting small entity status. See 37 CFR 1.27

M| Applicant changing to regular undiscounted fee status.

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

Authorized Signature Date
Typed or printed name Registration No.
Page 2 of 3
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, UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.UsSpto.gov

| APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
16/535,940 08/08/2019 David A. Newman 46DG-026055 9986
| EXAMINER |
137002 7590 10/22/2019
Esplin & Associates (GoPro) AMIN, JWALANT B
5411 Avenida Encinas
Suite 100 | ART UNIT PAPER NUMBER |
Carlsbad, CA 92008 2618

DATE MAILED: 10/22/2019

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

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

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

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.

Page 3 of 3
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

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

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 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, Virginia 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection
of information unless it displays a valid OMB control number.

Privacy Act Statement

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

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

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

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

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

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

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

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

7. 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.S.C.
2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection
of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall
not be used to make determinations about individuals.

8. 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 or in which the proceedings were terminated and which application
is referenced by either a published application, an application open to public inspection or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Application No. Applicant(s)
; . 16/535,940 Newman et al.
Notice of Allowability Examiner ArtUnit | AIA (FITF) Status
JWALANT B AMIN 2618 Yes

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

1.4} This communication is responsive to communication filed on 10/3/2019.
[J A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

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

3. The allowed claim(s) is/are 1-20 . As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution
Highway program at a participating intellectual property office for the corresponding application. For more information, please see
http://www._uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

4[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a) LJAll by (JSome  *c) [J None of the:
1. [ Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [J Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

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

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

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

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

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

Attachment(s)

1.0 Notice of References Cited (PTO-892) 5. (J Examiner's Amendment/Comment

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

3.0 Examiner's Comment Regarding Requirement for Deposit 7. J Other .

of Biological Material
4.{] Interview Summary (PTO-413),
Paper No./Mail Date.

[JWALANT AMIN/
Primary Examiner, Art Unit 2618

U.S. Patent and Trademark Office .
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20191015
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Application Number | 16/535,940
INFORMATION DISCLOSURE Filing Date | 08/08/2019
STATEMENT BY APPL|CANT First Named Inventor | David A. Newman
Art Unit | 2618
Page 1 of 7 Matter Number | 46DG-026055

U.S. PATENT/PUBLICATION DOCUMENTS

Initials Cite Document Issue/Publication First Named Inventor Relevant Pages, Columns,
No. Number Date etc.
1 5130794 07/14/1992 Kurtis J. Ritchey
2 6337683 01/08/2002 Scott Gilbert
3 6593956 07/15/2003 Steven L. Potts
4 7222356 05/22/2007 Hiroki Yonezawa
5 7483618 01/27/2009 Jeffrey L. Edwards
6 8446433 05/21/2013 Ronald Mallet
7 8611422 12/17/2013 Yagnik
8 8718447 05/06/2014 Gyung-hye Yang
9 8730299 05/20/2014 Dmitry Kozko
10 8763023 06/24/2014 Jeromey Russell Goetz
1 8910046 12/09/2014 Ken Matsuda
12 8988509 03/24/2015 Timothy Macmillan
13 9032299 05/12/2015 Charles Lyons
14 9036001 05/19/2015 Daniel B. Chuang
15 9077956 07/07/2015 Mark Glyn Morgan
16 9111579 08/18/2015 Brian Meaney
17 9142253 09/22/2015 Randy Ubillos
18 9151933 10/06/2015 Muneyuki Sato
19 9204039 12/01/2015 Zhen He
20 9208821 12/08/2015 Matt Evans
21 9245582 01/26/2016 Michael Wayne Shore
22 9253533 02/02/2016 Mark Glyn Morgan
23 9317172 04/19/2016 Charles Lyons
24 9423944 08/23/2016 Aaron M. Eppolito
25 9473758 10/18/2016 Jieyi Long
26 9479697 10/25/2016 Francisco AGUILAR
27 9564173 02/07/2017 Anne Swenson
28 20040128317 07/01/2004 Sanghoon Sull
29 20050025454 02/03/2005 Nakamura

Examiner Signature |/ gwaladr aMIN/ (10/15/201%) Date Considered i0/15/2019

Examiner: Please initial if citation considered, whether or not citation is in conformance with MPEP Section 609. Please draw
a line through the citation if it is not in conformance and it is not considered. Please include a copy of this form with the next
communication to the applicant.

SyncIDS.com ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH., /J.A./
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Application Number | 16/535,940
INFORMATION DISCLOSURE Filing Date | 08/08/2019
STATEMENT BY APPLICANT First Named Inventor | David A. Newman
Art Unit | 2618
Page 2 of 7 Matter Number | 46DG-026055
U.S. PATENT/PUBLICATION DOCUMENTS
Initials Cite Document Issue/Publication First Named Inventor Relevant Pages, Columns,
No. Number Date etc.
30 20060122842 06/08/2006 Tilman Herberger
31 20070173296 07/26/2007 Kazutoshi Hara
32 20070204310 08/30/2007 Hua
33 20070230461 10/04/2007 Harkirat Singh
34 20080044155 02/21/2008 David Kuspa
35 20080123976 05/29/2008 Coombs
36 20080152297 06/26/2008 Randy Ubillos
37 20080163283 07/03/2008 Angelito Perez Tan
38 20080177706 07/24/2008 Yuen
39 20080208791 08/28/2008 Madirakshi Das
40 20080253735 10/16/2008 David Kuspa
41 20080313541 12/18/2008 Peter Shafton
42 20090213270 08/27/2009 Ismert
43 20090274339 11/05/2009 Charles Cohen
44 20090327856 12/31/2009 Jean-Pierre M. Mouilleseaux
45 20100045773 02/25/2010 Kurtis J. Ritchey
46 20100064219 03/11/2010 Ron Gabrisko
47 20100086216 04/08/2010 Lee
48 20100104261 04/29/2010 Liu
49 20100183280 07/22/2010 Gerald Thomas Beauregard
50 20100231730 09/16/2010 Yuka Ichikawa
51 20100245626 09/30/2010 Woycechowsky
52 20100251295 09/30/2010 Brian Amento
53 20100278504 11/04/2010 Charles Lyons
54 20100278509 11/04/2010 Kae Nagano
55 20100281375 11/04/2010 Colleen Pendergast
56 20100281386 11/04/2010 Charles Lyons
57 20100287476 11/11/2010 Ryutaro Sakai
58 20100299630 11/25/2010 David McCutchen
Examiner Signature | /JWALANT AMIN/ (18/15/201%) Date Considered 10/15/2019

Examiner: Please initial if citation considered, whether or not citation is in conformance with MPEP Section 609. Please draw
a line through the citation if it is not in conformance and it is not considered. Please include a copy of this form with the next
communication to the applicant.

SyncIDS.com ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH.
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Application Number | 16/535,940

Filing Date | 08/08/2019

INFORMATION DISCLOSURE

First Named Inventor | David A. Newman

STATEMENT BY APPLICANT

Art Unit | 2618
Page 3 of 7 Matter Number | 46DG-026055
U.S. PATENT/PUBLICATION DOCUMENTS
Initials Cite Document Issue/Publication First Named Inventor Relevant Pages, Columns,
No. Number Date etc.
59 20100318660 12/16/2010 Balsubramanian
60 20100321471 12/23/2010 Mark Casolara
61 20110025847 02/03/2011 Youngchoon Park
62 20110069148 03/24/2011 Peter W. J. Jones
63 20110069189 03/24/2011 Kartik Venkataraman
64 20110075990 03/31/2011 Mark Kenneth Eyer
65 20110093798 04/21/2011 Behzad Shahraray
66 20110109774 05/12/2011 Kenichi Onomura
67 20110134240 06/09/2011 Robert J. Anderson
68 20110173565 07/14/2011 Eyal Ofek
69 20110206351 08/25/2011 Givoly
70 20110211040 09/01/2011 Pierre-Alain Lindemann
71 20110258049 10/20/2011 Jorey Ramer
72 20110293250 12/01/2011 Deever
73 20110320322 12/29/2011 Thomas K. Roslak
74 20120014673 01/19/2012 Sean Patrick O'Dwyer
75 20120027381 02/02/2012 Kataoka
76 20120030029 02/02/2012 Steven Dennis Flinn
77 20120057852 03/08/2012 Devleeschouwer
78 20120123780 05/17/2012 Gao
79 20120127169 05/24/2012 Daniel Barcay
80 20120206565 08/16/2012 Jason Villmer
81 20120311448 12/06/2012 Maha Achour
82 20130024805 01/24/2013 Seunghee In
83 20130044108 02/21/2013 Keiichi Tanaka
84 20130058532 03/07/2013 Marvin S White
85 20130063561 03/14/2013 Karel Paul Stephan
86 20130078990 03/28/2013 Mikyung Kim
87 20130127636 05/23/2013 Rameen Aryanpur

Date Considered

Examiner Signature |/ swa1.a%T AMIN/ (10/15/2019) 10/15/3019

Examiner: Please initial if citation considered, whether or not citation is in conformance with MPEP Section 609. Please draw
a line through the citation if it is not in conformance and it is not considered. Please include a copy of this form with the next
communication to the applicant.

SynclDS.com ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /J.A./
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Application Number | 16/535,940

Filing Date | 08/08/2019

INFORMATION DISCLOSURE

First Named Inventor | David A. Newman

STATEMENT BY APPLICANT

Art Unit | 2618
Page 4 of 7 Matter Number | 46DG-026055
U.S. PATENT/PUBLICATION DOCUMENTS
Initials Cite Document Issue/Publication First Named Inventor Relevant Pages, Columns,
No. Number Date etc.
88 20130136193 05/30/2013 Sung-hee Hwang
89 20130142384 06/06/2013 Eyal Ofek
90 20130151970 06/13/2013 Maha Achour
91 20130166303 06/27/2013 Walter Chang
92 20130191743 07/25/2013 Glenn Reid
93 20130195429 08/01/2013 Todor Fay
94 20130197967 08/01/2013 James Joseph Anthony
Pinto

95 20130208134 08/15/2013 Matti Sakari Hamalainen
96 20130208942 08/15/2013 Davis
97 20130215220 08/22/2013 Sen Wang
98 20130259399 10/03/2013 Cheng-Yuan Ho
99 20130263002 10/03/2013 Jongseok Park
100 20130283301 10/24/2013 Narbeh Avedissian
101 20130287214 10/31/2013 Barbara Resch
102 20130287304 10/31/2013 Atsushi Kimura
103 20130300939 11/14/2013 Chou
104 20130308921 11/21/2013 Jeffrey Budzinski
105 20130318443 11/28/2013 Bachman
106 20130343727 12/26/2013 Alex Rav-Acha
107 20140026156 01/23/2014 David Deephanphongs
108 20140064706 03/06/2014 Mario Lewis Il Kirk
109 20140072285 03/13/2014 Shynar
110 20140093164 04/03/2014 Noorkami
11 20140096002 04/03/2014 Aaron Dey
112 20140105573 04/17/2014 Hanckmann
113 20140161351 06/12/2014 Yagnik
114 20140165119 06/12/2014 Liu
115 20140169766 06/19/2014 Siu-Leong Yu
116 20140176542 06/26/2014 Makoto Shohara

Examiner Signature | / rga1anm AMIN/ (10/15/201%) Date Considered | 1/15/2019

Examiner: Please initial if citation considered, whether or not citation is in conformance with MPEP Section 609. Please draw
a line through the citation if it is not in conformance and it is not considered. Please include a copy of this form with the next
communication to the applicant.

SyncIDS.com ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /J.&./
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Application Number | 16/535,940
INFORMATION DISCLOSURE Filing Date | 08/08/2019
STATEMENT BY APPLICANT First Named Inventor | David A. Newman
Art Unit | 2618
Page 5 of 7 Matter Number | 46DG-026055
U.S. PATENT/PUBLICATION DOCUMENTS
Initials Cite Document Issue/Publication First Named Inventor Relevant Pages, Columns,
No. Number Date etc.
117 20140193040 07/10/2014 Gonen Bronshtein
118 20140212107 07/31/2014 Felipe Saint-Jean
119 20140219634 08/07/2014 David Mcintosh
120 20140226953 08/14/2014 Taylor Hou
121 20140232818 08/21/2014 G. Peter K. Carr
122 20140232819 08/21/2014 Charles Robert Armstrong
123 20140245336 08/28/2014 M. Lewis Il Kirk
124 20140300644 10/09/2014 Clive Henry Gillard
125 20140328570 11/06/2014 Cheng
126 20140341528 11/20/2014 Shakeel M. Mahate
127 20140366052 12/11/2014 Ives
128 20140376876 12/25/2014 Michael Bentley
129 20150015680 01/15/2015 Yuan-Kang Wang
130 20150022355 01/22/2015 Hai D. Pham
131 20150029089 01/29/2015 Hyun-woo Kim
132 20150049220 02/19/2015 Kohji KUWATA
133 20150058709 02/26/2015 Michael E. Zaletel
134 20150085111 03/26/2015 Richard J Lavery
135 20150154452 06/04/2015 Michael Bentley
136 20150178915 06/25/2015 Monique Chatterjee
137 20150186073 07/02/2015 Mihnea Calin Pacurariu
138 20150220504 08/06/2015 Tobias M. Bocanegra
Alvarez
139 20150254871 09/10/2015 Timothy Macmillan
140 20150256746 09/10/2015 Timothy Macmillan
141 20150256808 09/10/2015 Timothy Macmillan
142 20150271483 09/24/2015 Yajie Sun
143 20150287435 10/08/2015 Peter Jarred Land
144 20150294141 10/15/2015 James Molyneux
145 20150318020 11/05/2015 Alexis Juri Pribula

Examiner Signature

/IRALBNT BAMIN/

{10/15/2019}

Date Considered

10/15/2019

Examiner: Please initial if citation considered, whether or not citation is in conformance with MPEP Section 609. Please draw
a line through the citation if it is not in conformance and it is not considered. Please include a copy of this form with the next
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16535940

Filing Date:

08-Aug-2019

Title of Invention:

VIRTUAL LENS SIMULATION FOR VIDEO AND PHOTO CROPPING
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David A. Newman

Filer:
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Attorney Docket Number:
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Doc Code: DISQ.E.FILE
Document Description: Electronic Terminal Disclaimer — Approved

Application No.: 16535940
Filing Date: 08-Aug-2019

Applicant/Patent under Reexamination: Newman

Electronic Terminal Disclaimer filed on  QOctober 3,2019

X APPROVED

This patent is subject to a terminal disclaimer

] DISAPPROVED

Approved/Disapproved by: Electronic Terminal Disclaimer automatically approved by EFS-Web

U.S. Patent and Trademark Office
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Electronic Acknowledgement Receipt

EFS ID: 37358970
Application Number: 16535940
International Application Number:
Confirmation Number: 9986

Title of Invention:

VIRTUAL LENS SIMULATION FOR VIDEO AND PHOTO CROPPING

First Named Inventor/Applicant Name:

David A. Newman

Customer Number:

137002

Filer:

D. Benjamin Esplin/Milanka Trang

Filer Authorized By:

D. Benjamin Esplin

Attorney Docket Number:

46DG-026055

Receipt Date: 03-0CT-2019
Filing Date: 08-AUG-2019
Time Stamp: 15:42:55

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment yes

Payment Type CARD

Payment was successfully received in RAM $160

RAM confirmation Number E201903F42523141
Deposit Account 602731

Authorized User

Milanka Trang

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

37 CFR 1.16 {National application filing, search, and examination fees)

37 CFR 1.17 (Patent application and reexamination processing fees)
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37 CFR 1.19 (Document supply fees)
37 CFR 1.20 {Post Issuance fees)

37 CFR 1.21 {Miscellaneous fees and charges)

File Listing:

Document .. . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)

37189

1 Terminal Disclaimer-Filed (Electronic) eTerminal-Disclaimer.pdf no 3

1€9900d944daef69dc99546460foc605b7a
6a786

Warnings:

Information:

30739

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

82ca46c3095729cc89cf04f8b6488394c439
b98e

Warnings:

Information:

Total Files Size (in bytes): 67928

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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PTO/SB/25
Doc Code: DIST.E.FILE PTO/SB/26
Document Description: Electronic Terminal Disclaimer - Filed U.S. Patent and Trademark Office
Department of Commerce

Electronic Petition Request TERMINAL DISCLAIMER TO OBVIATE A PROVISIONAL DOUBLE PATENTING
REJECTION OVER A PENDING "REFERENCE" APPLICATION

AND TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING REJECTION OVER A
“PRIOR” PATENT

Application Number 16535940
Filing Date 08-Aug-2019
First Named Inventor David Newman
Attorney Docket Number 46DG-026055

Title of Invention

VIRTUAL LENS SIMULATION FOR VIDEO AND PHOTO CROPPING

< Filing of terminal disclaimer does not obviate requirement for response under 37 CFR 1.111 to outstanding
Office Action

X] This electronic Terminal Disclaimer is not being used for a Joint Research Agreement.

Owner Percent Interest

GOPRO, INC. 100 %

The owner(s) of percent interest listed above in the instant application hereby disclaims, except as provided below, the terminal
part of the statutory term of any patent granted on the instant application which would extend beyond the expiration date of the
full statutory term of any patent granted on pending reference Application Number(s)

16535911 filed on 08/08/2019
16535886 filed on 08/08/2019

as the term of any patent granted on said reference application may be shortened by any terminal disclaimer filed prior to the
grant of any patent on the pending reference application. The owner hereby agrees that any patent so granted on the instant
application shall be enforceable only for and during such period that it and any patent granted on the reference application are
commonly owned. This agreement runs with any patent granted on the instant application and is binding upon the grantee, its
SUCCESSOrs OF assigns.

In making the above disclaimer, the owner does not disclaim the terminal part of any patent granted on the instant application
that would extend to the expiration date of the full statutory term of any patent granted on said reference application, "as the
term of any patent granted on said reference application may be shortened by any terminal disclaimer filed prior to the grant of
any patent on the pending reference application,” in the event that any such patent granted on the pending reference
application: expires for failure to pay a maintenance fee, is held unenforceable, is found invalid by a court of competent
jurisdiction, is statutorily disclaimed in whole or terminally disclaimed under 37 CFR 1.321, has all claims canceled by a
reexamination certificate, is reissued, or is in any manner terminated prior to the expiration of its full statutory term as shortened
by any terminal disclaimer filed prior to its grant.
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The owner(s) with percent interest listed above in the instant application hereby disclaims, except as provided below, the
terminal part of the statutory term of any patent granted on the instant application which would extend beyond the expiration
date of the full statutory term of prior patent number(s)

10186012
10395338

as the term of said prior patent is presently shortened by any terminal disclaimer. The owner hereby agrees that any patent so
granted on the instant application shall be enforceable only for and during such period that it and the prior patent are commonly
owned. This agreement runs with any patent granted on the instant application and is binding upon the grantee, its successors
or assigns.

In making the above disclaimer, the owner does not disclaim the terminal part of the term of any patent granted on the instant
application that would extend to the expiration date of the full statutory term of the prior patent, "as the term of said prior patent
is presently shortened by any terminal disclaimer,” in the event that said prior patent later:

- expires for failure to pay a maintenance fee;

- is held unenforceable;

- is found invalid by a court of competent jurisdiction;

- is statutorily disclaimed in whole or terminally disclaimed under 37 CFR 1.321;

- has all claims canceled by a reexamination certificate;

- is reissued; or

- is in any manner terminated prior to the expiration of its full statutory term as presently shortened by any terminal disclaimer.

@ Terminal disclaimer fee under 37 CFR 1.20(d) is included with Electronic Terminal Disclaimer request.

O | certify, in accordance with 37 CFR 1.4(d)(4), that the terminal disclaimer fee under 37 CFR 1.20(d)
required for this terminal disclaimer has already been paid in the above-identified application.

Applicants claims the following fee status:

(O Small Entity
O Micro Entity

(® Regular Undiscounted

| hereby declare that all statements made herein of my own knowledge are true and that all statements made on information and
belief are believed to be true; and further that these statements were made with the knowledge that willful false statements and
the like so made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code and
that such willful false statements may jeopardize the validity of the application or any patent issued thereon.

THIS PORTION MUST BE COMPLETED BY THE SIGNATORY OR SIGNATORIES

| certify, in accordance with 37 CFR 1.4(d)(4) that | am:

® An attorney or agent registered to practice before the Patent and Trademark Office who is of record in
this application

Registration Number 58297

A sole inventor

O

A joint inventor; | certify that | am authorized to sign this submission on behalf of all of the inventors as evidenced by the
power of attorney in the application

O

(O Ajointinventor; all of whom are signing this request
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Signature

/D. Benjamin Esplin/

Name

D. Benjamin Esplin

*Statement under 37 CFR 3.73(b) is required if terminal disclaimer is signed by the assignee (owner).

Form PTO/SB/96 may be used for making this certification. See MPEP § 324.
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Under the Paperwork Reduction Act of 1995, no persons are req

PTO/SB/06 (09-11)

Approved for use through 1/31/2014. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
ired to respond to a collection of information unless it displays a valid OMB control number.

APPLICATION AS FILED - PARTI

Application or Docket Number Filing Date
PATENT APPLICgIggmtEfEFFCEEEEg_IE\gIglATION RECORD 16/535 040 08/09/2019 3o be Maed
ENTITY: LARGE [(JswmaLL (O micro

(Column 1} (Column 2}
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($)
(] Basic FEE N/A N/A N/A
(37 CFR 1.16(a), (b), or (c))
() SEARCH FEE
(37 CFR 1.16(K), (i), or (m)) N/A N/A N/A
D EXAMINATION FEE
(37 CFR 1.16(0), (p), or (q)) N/A N/A N/A
TOTAL CLAIMS . .
(37 GFR 1.16(i)) minus 20 = x $100 -
INDEPENDENT CLAIMS . *
(37 CFR 1.16(h)) minus 3 = x $460 -
If the specification and drawings exceed 100 sheets
of paper, the application size fee due is $310 ($155
DST:;LIE?QON SIZE FEE (37 for small entity) for each additional 50 sheets or
16(s)) fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37
CFR 1.16(s).
[J MULTIPLE DEPENDENT GLAIM PRESENT (37 CFR 1.16())
* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL
APPLICATION AS AMENDED - PART Il
(Column 1} (Column 2} (Column 3}
CLAIMS HIGHEST
REMAINING NUMBER
— 10/03/2019 | arrer PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
Total « - . _ _
H 20 Minus | ** 20 -0 x $100 - 0
4 * ) .
UEJ !270'&%9{_‘%%?)‘ 2 Minus 3 =0 x $460 - 0
< [ Application Size Fee (37 CFR 1.16(s))
D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR
1.16(j))
TOTAL ADD'L FEE 0
(Column 1} (Column 2} (Column 3}
CLAIMS HIGHEST
REMAINING NUMBER
AFTER PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
L | Total * ; *x = =
> (sganR 1.16(i)) Minus ~ X $ 0 -
2 [ Independent . - - _
E ('?7 CeFFI):%e1r.116ﬁ1?) Minus = x $0 =
E () Application Size Fee (37 CFR 1.16(s))
D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR
1.16()))

TOTAL ADD'L FEE

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.

LIE

** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".

/CHANTAE S DESSAU/

*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".

The "Highest Number Previously Paid For" (Total or Independent} is the highest number found in the appropriate box in column 1.

This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process} an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering,
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S.
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

/f you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.
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Attorney Docket: 46DG-026055

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

AP'ELEiﬁgLEON; David A. Newman, et al.
SERIAL NO. : 16/535,940
FILING DATE : August 8, 2019
ARTUNIT : 2618
EXAMINER : AMIN, JWALANT B

For : VIRTUAL LENS SIMULATION FOR VIDEO AND PHOTO
CROPPING

RESPONSE TO NON-FINAL OFFICE ACTION

Mail Stop AMENDMENT
Commissioner for Patents

P.O. Box 1450
Alexandria, VA 22313-1450
Dear Commissioner:
In response to the Non-Final Office Action dated September 20, 2019 (“Office
Action”), please consider the following amendments and remarks in the above-identified

application:

Amendments to the Claims are reflected in the listing of claims beginning on
page 2 of this paper.

Remarks/Arguments begin on page 8 of this paper.

It is believed no extensions of time or fees for net addition of claims are required
beyond those which may otherwise be provided for in documents accompanying this
paper. However, if additional extensions of time are necessary to prevent abandonment
of this application, then such extensions of time are hereby petitioned for under
37 C.F.R. § 1.136(a), and any fees required therefore (including fees for net addition of
claims) are hereby authorized to be charged to our Deposit Account No. 602731 (Ref.
No. 46DG-026055).
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REMARKS

By this paper, no claims are amended, added, or cancelled. Accordingly, claims
1-20 are all of the pending claims. Applicant expressly reserves the right to prosecute
the subject matter of the unamended and/or cancelled claims, or any other subject
matter supported by the Specification, in one or more continuation applications. In view
of the foregoing amendments and the following remarks, reconsideration and allowance

of all the pending claims is anticipated.
Provisional Double Patenting Rejection

Claims 1-5, 9, 11-15 and 19 currently stand provisionally rejected under the
judicially created doctrine of obviousness-type double patenting as being allegedly
unpatentable over claims 1, 6-7, 9-11 and 16-17, and 19-20 of U.S. Patent Application
No. 16/535,911 (“the ‘911 application”). Claims 1-5, 11-15 currently stand provisionally
rejected under the judicially created doctrine of obviousness-type double patenting as
being allegedly unpatentable over claims 1-5 and 11-15 of U.S. Patent Application No.
16/535,886 (“the ‘886 application”). Solely in an effort to expedite prosecution and
without acknowledging the propriety of the alleged rejections, a Terminal Disclaimer
executed by the undersigned the Applicant’s representative in compliance with 37
C.F.R. § 1.321(c) is submitted herewith to disclaim the term of a patent resulting from
the present application from extending beyond that of patent granted on the '911
application and patent granted on the '886 application. Accordingly, Applicant requests

that the above obviousness-type double patent rejection be withdrawn.
Double Patenting Rejection

Claims 1, 3, 11, and 13 stand rejected under the judicially created doctrine of
obviousness-type double patenting as being unpatentable over claims 1, 4 and 17 of
U.S. Patent No. 10,186,012 (“the ‘012 patent”) and over claims 1, 4, and 17 of U.S.
Patent No. 10,395,338 (“the ‘338 patent”). Solely in an effort to expedite prosecution
and without acknowledging the propriety of the alleged rejections, a Terminal Disclaimer
executed by the undersigned the Applicant’s representative in compliance with 37
C.F.R. § 1.321(c) is submitted herewith to disclaim the term of a patent resulting from

the present application from extending beyond that of the ‘012 patent and the '338

-8-
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patent. Accordingly, Applicant requests that the above obviousness-type double patent

rejection be withdrawn.

The Terminal Disclaimer fee required under 37 C.F.R. § 1.20(d) is hereby
authorized to be charged to our Deposit Account No. 602731 (Ref. No. 46DG-026055).

Allowable Subject Matter

Applicant appreciates the Office Action’s acknowledgment that claims 6-8, 10,

16-18, and 20 include allowable subject matter.
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CONCLUSION

Having addressed each of the foregoing objections and rejections, it is submitted
that a full and complete response has been made to the outstanding Office Action and,

as such, the application is in condition for allowance. Notice to that effect is anticipated.

If the Examiner believes, for any reason, that personal communication will
expedite prosecution of this application, the Examiner is invited to telephone the

undersigned at the number provided.

Date:_October 3, 2019 Respectfully submitted,

By: /D. Benjamin Esplin/
D. Benjamin Esplin
Reg. No. 58,297

Customer No. 137002 ESPLIN & ASSOCIATES, PC

5411 Avenida Encinitas, Suite 100
Carlsbad, CA 92008
(760) 249-2133

-10 -
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CLAIM AMENDMENTS
This listing of claims will replace all prior versions, and listings, of claims in the
application:
1. (Original) A system that simulates image distortion of a virtual lens in a video, the

system comprising:
one or more processors; and
a non-transitory computer-readable storage medium storing instructions that
when executed cause the one or more processors to perform steps
including:
accessing input images, the input images including fields of view of a
scene captured through a lens of a camera, the input images
depicting the scene with an input lens distortion centered in the
fields of view;
selecting sub-frames representing portions of the input images, the sub-
frames including reduced fields of view of the scene smaller than
the fields of view of the input images, the sub-frames including
different lens distortion effects as a function of the input lens
distortion present in the input images, different positions of areas of
the input images included within the reduced fields of view, and a
size of the areas of the input images included within the reduced
fields of view; and
generating output images based on a desired lens distortion and the

different lens distortion effects in the sub-frames, the desired lens
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distortion and the input lens distortion exhibiting consistent lens
characteristics, wherein the output images include the sub-frames
remapped from the input lens distortion centered in the fields of
view of the input images to the desired lens distortion centered in
the reduced fields of view to transform the different lens distortion
effects present in the sub-frames to the desired lens distortion such
that portions of the scene depicted in the sub-frames appear to

have been captured using the reduced fields of view.

2. (Original) The system of claim 1, wherein image stabilization is applied to the
input images.
3. (Original) The system of claim 1, wherein the sub-frames are selected based on

metadata associated with the input images.

4. (Original) The system of claim 3, wherein the metadata indicates motion of the

camera that captured the input images.

5. (Original) The system of claim 3, wherein the metadata indicates orientation of

the camera that captured the input images.

6. (Original) The system of claim 1, wherein the output images are combined as

video frames of an output video.
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10.

11.

(Original) The system of claim 6, wherein remapping of the sub-frames from the
input lens distortion centered in the fields of view of the input images to the
desired lens distortion centered in the reduced fields of view results in the output

video having consistent frame-to-frame lens characteristics.

(Original) The system of claim 7, wherein the different positions of the areas of
the input images included within the reduced fields of view simulate virtual re-

pointing of the camera using the reduced fields of view.

(Original) The system of claim 8, wherein the one or more processors and the

non-transitory computer-readable storage medium are included in the camera.

(Original) The system of claim 9, wherein the lens includes a wide angle lens,
and lens characteristics of the wide angle lens causes straight lines in the scene

to appear as curved lines near edges of the input images.

(Original) A method for simulating image distortion of a virtual lens in a video, the

method comprising:

accessing input images, the input images including fields of view of a scene
captured through a lens of a camera, the input images depicting the scene

with an input lens distortion centered in the fields of view;
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13.

selecting sub-frames representing portions of the input images, the sub-frames
including reduced fields of view of the scene smaller than the fields of view
of the input images, the sub-frames including different lens distortion
effects as a function of the input lens distortion present in the input
images, different positions of areas of the input images included within the
reduced fields of view, and a size of the areas of the input images
included within the reduced fields of view; and

generating output images based on a desired lens distortion and the different
lens distortion effects in the sub-frames, the desired lens distortion and the
input lens distortion exhibiting consistent lens characteristics, wherein the
output images include the sub-frames remapped from the input lens
distortion centered in the fields of view of the input images to the desired
lens distortion centered in the reduced fields of view to transform the
different lens distortion effects present in the sub-frames to the desired
lens distortion such that portions of the scene depicted in the sub-frames

appear to have been captured using the reduced fields of view.

(Original) The method of claim 11, wherein image stabilization is applied to the

input images.

(Original) The method of claim 11, wherein the sub-frames are selected based on

metadata associated with the input images.
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16.

17.

18.

19.

(Original) The method of claim 13, wherein the metadata indicates motion of the

camera that captured the input images.

(Original) The method of claim 13, wherein the metadata indicates orientation of

the camera that captured the input images.

(Original) The method of claim 11, wherein the output images are combined as

video frames of an output video.

(Original) The method of claim 16, wherein remapping of the sub-frames from the
input lens distortion centered in the fields of view of the input images to the
desired lens distortion centered in the reduced fields of view results in the output

video having consistent frame-to-frame lens characteristics.

(Original) The method of claim 17, wherein the different positions of the areas of
the input images included within the reduced fields of view simulate virtual re-

pointing of the camera using the reduced fields of view.

(Original) The method of claim 18, wherein the method is performed by one or

more processors included in the camera.
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20.  (Original) The method of claim 19, wherein the lens includes a wide angle lens,
and lens characteristics of the wide angle lens causes straight lines in the scene

to appear as curved lines near edges of the input images.
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Method and Apparatus for Integrating Animation in Interactive Video

Field of the Invention

The present invention is in the field of interactive video, and pertains more
particularly to apparatus and methods for authoring and enabling animation in

interactive video user interfaces.

Backeround of the Invention

With continuing development of new and better ways of delivering television and
other video presentations to end users coupled with parallel development of computerized
information systems such as the Internet, there have been concerted efforts to integrate
various systems to provide enhanced information delivery and entertainment systems. For
example, developers are introducing integrated systems combining TVs with computer
subsystems, so a TV may be used as a WEB browser, or a PC may be used for enhanced
TV viewing.

In some systems, computer elements such as a CPU, memory, and the like, are built
into the familiar chassis of a TV set. In such a system, the TV screen becomes the display
monitor in the computer mode. In such a system, conventional TV elements and circuitry
are incorporated along with the computer elements, and capability is provided for a user to
switch modes, or to view recorded or broadcast video with added computer interaction.
One may thus, with a properly equipped system, select to view analog TV programs, digital
TV programs, conventional cable TV, satellite TV, pay TV from various sources, video
delivered on the Internet, and to browse the WWW as well, displaying WEB pages and

interacting with on-screen fields and relational systems for jumping to related information,
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databases, and other WEB pages. The capabilities are often integrated into a single display,
that is, one may view a broadcast presentation and also have a window on the display for
WEB interaction.

In some other systems, computer elements are provided in an enclosure separate
from the TV, often referred to in the art as a set-top box. Set-top box systems have an
advantage for providers in that they may be connected to conventional television sets, SO
end users don't have to buy a new TV along with the computer elements.

In such integrated systems, whether in a single enclosure or as set-top box systems,
user input is typically through a hand-held device quite similar to a familiar remote
controller, usually having infra-red communication with the set-top box or a receiver in the
integrated TV. For computer modes, such as WEB browsing, a cursor is displayed on the
TV screen, and cursor manipulation is provided by buttons or other familiar pointer
apparatus on the remote. Select buttons are also provided in the remote to perform the
familiar function of such buttons on a pointer device, like a mouse or trackball more
familiar to computer users.

Set-top boxes and computer-integrated TVs adapted as described above typically
have inputs for such as a TV antenna (analog), cable TV (analog or digital), more recently
direct-satellite TV (digital), to Internet ports, and may also connect to video cassette
recorders and to mass storage devices such as hard disk drives and CD-ROM drives to
provide a capability for uploading video data from such devices and presenting the dynamic
result as a display on the TV screen.

The present inventors have noted that with the coupling of computer technology
with TV, many capabilities familiar to computer users have been made available to TV
users. For example, ability to provide text annotation for TV presentations is considerably
enhanced. Computer techniques such a Pix-on-Pix are now available, wherein separate TV
presentations may be made in separate windows, or overlaid windows on the display
screen. Separate windows may also support display from separate sources, such as an
analog TV program in one window, a computer game in another, and a video conference in

a third.
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In typical prior art video authoring systems, end users receive a single video stream
that contains the video data and any added annotated data such as subtitling, sponsor logos,
information blocks, and the like. However, it is desirable to build upon the goal stated in
the preceding paragraph above, by having separate streams, one containing video data, and
the other containing annotative data, that may arrive at and end user’s location via different
delivery media and be displayed synchronously on a suitable display screen.

In a system known to the inventors, hyper-video authoring is possible wherein a
wide variety of added, often interactive, content is made available to viewers having an
active connection to a video feed and an Internet connection for facilitating delivery of
interactive results. The system known to the inventor uses separate authoring stations
or systems for use in what is termed hyper-video authoring by the inventor. Hyper-
video authoring includes creating hot spots (interactive hyperlinks) in a video,
providing interactive regions for tracked objects (methods known to the inventor),
inserting URL’s for user interaction, providing interactive banner ads, providing
interactive icons for launching instant replays of short video clips, adding audio/text
annotation, and so on.

Annotated content may, in some instances, be delivered via alternate paths
(typically the Internet) and synchronized with a main video stream being viewed at the
user’s end. In other instances, added content is combined at the provider end and
delivered as one stream (typically cable or digital feed) to the viewer. As a viewer
interacts with provided content, Internet capability is utilized for the purpose of
delivering stored information associated with the viewers interaction that may be
viewed on the same display containing the offered video such as by a PIX on PIX
method and so on. In some cases users, if so equipped, may elect to save and store
Internet delivered content to suitable data storage apparatus. In other aspects, such
material may be saved and stored on-line at a server adapted for the purpose. In this
case, a viewer may at a later time retrieve the material at his or her discretion.

One of the capabilities of the above-described system is the ability to provide
tracking coordinates for an object in the video. By tracking the movement of an image

in a video presentation, an interactive region or hot spot may be embedded and caused
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to follow a target image in the video presentation by virtue of the tracking-coordinate
data included in an authored steam or embedded within a main video stream. The
interactive region may be of the form of a halo surrounding an image, a semi-
transparent area covering an Image, a portion of the image that has been altered in
some way to indicate that it is interactive, and so on.

By clicking on the interactive portion or region associated with an image entity,
a viewer may obtain, by virtue of Internet or WAN connection, additional information
about the image. Such information may be delivered to a viewer in the form of a WEB
page, an order form, text information, additional interactive links, or other conventions
designed to further engage the viewer regarding the selected image. The authoring
consists of identifying, creating, and embedding the tracking coordinates (path of the
image) into the video data so that a subsequent author may associate a hyper-link or
interactive region with the moving image.

In the present invention a similar capability to the tracking and selection of
image entities as hyperlinks is provided, but it not necessary that the hyperlinks follow
moving entities in a video presentation. This new capability provides new animated
entities in the displayed video with new and non-obvious functions.

It is known in the art that amimated graphics files are used by artists to create
and display with animation on such as Internet Web pages. One format used for this
purpose is called Graphics Interchange Format (GIF). GIF files are just one of several
formats that may be used for animation, and are referred to here as representative and
exemplary of all such formats. An animated GIF or other animated graphic is typically
embedded in a web page. An animated graphic may play according to instruction
when the web page is loaded, and others may have interactive links or animated
graphics on user interaction like mouse over or mouse click. Such animations may run
in a same physical location, or may be programmed to move across a screen or display
either on loading or on user interaction. A GIF typically has an 8-bit construction and
an excellent compression method termed LZW. This makes it easy to transmit GIFs

over the bandwidth-limited Internet and to display them on a suitable screen without
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using excessive bandwidth or memory. Other suitable graphic file formats other than
the GIF format may also be used for such interactive content.

Providing an executable animated graphic in a manner to be integrated with a
primary video stream would allow authors to provide interactive graphic content on
top of the video in an entertaining form without being limited to providing interaction
capability to an image already in a main video. Such interactive overlaid content may
be used for interactive advertisements.

What is clearly needed is a method and apparatus for embedding and
interactively linking animated graphics into a main video or authored control stream
such that the graphics would change or move on the screen or appear and disappear
within the video automatically and/or by virtue of user participation such as mouse or
keyboard interaction. Such a method and apparatus would expand prospects for

interactive advertising and other information display.

Summary of the Invention

In a preferred embodiment of the present invention a video system is provided
comprising a content provider streaming a primary video stream and an annotation
data stream; and a viewing station having a video display apparatus for displaying both
the primary video stream and the annotation data stream. The annotation data stream
comprises one or more animated graphics in a format such as the
Graphics Interchange Format (GIF) which is synchronized and displayed on the video.

In some embodiments the animated graphic moves in one or both of vertical or
horizontal direction, or any other trajectories in the display, directed by data in the
annotation data stream, and may be associated with an image entity displayed from the
primary video stream, moving with the image entity.

The viewing station may further comprise a user input device for cursor control
such as a mouse, and the animated graphic may be displayed as a hyperlink. User

interaction with the animated graphic may either send a back-link signal to the content
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provider or may execute some other action as per information in the annotation data
stream.

If an action is specified in the annotation data stream in response to user
interaction - a back link signal may or may not be used. Such actions on user
interaction specified in the primary annotation data stream could be displaying an
alternative graphic content, changing the motion of the graphic content, making the
graphic content appear or disappear from the video or display other specific
information in text or graphic format. Such content may be used for interactive
gaming kind of applications to invite more participation from the user while he is
watching the video. The advantage of specifying data about the action to be performed
on user interaction in the primary annotation data stream is that a back-link signal is
not required and the information about response to user interaction can be sent
simultaneously to all users without requiring a separate communication channel for
each user.

If the user interaction is sent to the content provider as a back-link signal, the
content provider may, as a response, stream an alternative annotation stream,
providing an alternative display on the video display apparatus at the viewing station.
In this case the alternative annotation stream which contains the response to the user
interaction is sent specifically to users who interact with the content.

In some cases the viewing station comprises a first high-bandwidth dedicated
connection for receiving the primary video stream, and an Internet connection for
receiving the annotation video stream, and the content provider comprises a first
facility for streaming the primary video stream via the first connection, and an Internet-
connected server for streaming the annotation video stream via the Internet. In these
systems the annotation data stream first provides a first displayable indicia as a
hyperlink, and in response to a backlink signal to the Internet-connected server
initiated by user interaction with the first displayable indicia, the server provides
additional information about the action to be performed such as displaying a web page

or displaying other graphics on the video.
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In some embodiments the first displayable indicia responds to a user interaction
such as a mouse-over to display other animated graphics which in turn respond to user
interaction to display other graphics or textual content or send a second backlink
signal. In some of these embodiments the server responds to the second backlink
signal by sending a third displayable indicia in the annotation data stream.

In another aspect of the invention an interactive video system is provided,
comprising a computerized display system comprising a video display apparatus,
receiving apparatus for receiving and displaying both a primary video stream and an
annotation stream on the display apparatus, a user input apparatus for a user to interact
with display entities, and a mechanism for sending backlink signals from the
computerized display system; and an Internet-connected server for providing at least
the annotation data stream and connected to the computerized display system in a
manner to receive the backlink signals. The annotation data stream provides a first
displayable indicia as a hyperlink, and the server responds to a backlink signal resulting
from user interaction with the first displayable indicia by providing in the annotation
data stream a second displayable indicia.

In embodiments from this the second displayable indicia may also be a
hyperlink. Also in these embodiments the first displayable hyperlink may send a first
backlink signal as a result of a mouse-over, and the second display able indicia may
then send a second backlink signal as a result of a mouse click. The second displayable
indicia may be a company logo, which may display for a pre-determined time period
and then disappear, and the annotation data stream from the server then provides a
third displayable indicia. One of the first and second displayable indicia may comprise
an animated Graphics Image Format (GIF) display. In this case the second GIF may
persist in the display for a pre-determined time period, then disappear, and the
annotation data stream from the server then provides a third displayable indicia.

In these embodiments the first and second displayable indicia may move in one
or both of vertical and horizontal directions in the display, directed by data in the
annotation data stream, and may also be associated with an image entity in the primary

video stream, and move with the image entity.

Insta360
Exhibit 1003  Page 69



WO 01/20466 PCT/US00/21707

10

15

20

25

30

-8-

In addition to the apparatus of the invention in multiple embodiments, as
described generally above, methods for practicing the invention using the apparatus are
taught as well, all in enabling detail below. The functionality taught for video display
systems according to embodiments of the invention provides new ways of advertising,
and new ways of presenting information to viewers with viewer participation in
interactive video systems, and also provides new ways of doing an e-commerce

transaction by introducing interactive advertising .

Brief Description of the Drawing Figures

Fig. 1 is an overview diagram of a video authoring and delivery system in an
embodiment of the present invention.

Fig. 2 is a block diagram illustrating components of the authoring station of
Fig. 1.

Fig. 3A is a plan view of an interactive PC/TV illustrating display and viewer
interaction with a first animated graphic according to an embodiment of the present
invention.

Fig. 3B is a plan view of the PC/TV of Fig. 3A illustrating a second animated
graphic invoked in Fig. 4A.

Fig. 3C is a plan view of the PC/TV of Fig. 3A illustrating viewer interaction
with the second animated graphic of Fig. 3B according to an embodiment of the
present invention.

Fig. 3D is a plan view of the PC/TV of Fig. 3A illustrating a third animated
graphic invoked in Fig. 3C.
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Description of the Preferred Embodiments

It is an object of the present invention to provide a method and apparatus that
enables an author annotating a primary video stream, which may be either digital or
analog, to create and provide interactive animated graphics in video presentations. In
embodiments of the invention animated graphics, for example graphics in a GIF
format, may be used in concert with hyperlinks of various sorts to provide activity
sequences in an interactive video displays. The method and apparatus is described in
enabling detail below.

Fig. 1 is a block diagram illustrating an exemplary overview of a video
authoring and delivery system 9 as known to the Inventor and suitable for practicing
the present invention. System 9 is exemplary of a system known to the inventor for
receiving, authoring and sending video content to viewers who subscribe to a service
defined by this capability. Exemplary components of system 9 include a broadcast
system 11, a video head end 13, an authoring station 15, a wide-area-network (WAN)
19 having an Internet Service Provide (ISP) including modems 24 and a server 26, and
a plurality of subscribed viewers 17a through 17n.

Video head end 13 is defined as a source for live or pre-stored video feeds for
the purpose of video authoring before delivery to viewers such as viewers 17a-n.
Video head-end 13 delivers video feed 21, which, in this embodiment, is diverted to
authoring station 15 for the purpose of providing annotative and interactive content
that will ultimately be displayed on equipment maintained by viewers 17a-n. Such
content will either be combined or muxed into feed 21 and be displayed from one
stream delivered to viewers, or may be delivered as a separate stream to be combined
or caused to display in synchronous mode on a viewer's system.

Feed 21 may be either an analog feed or a digital feed. If feed 21 is analog, it is
converted to digital format for the purpose of authoring. Feed 21 may continue on to
viewers as an analog feed. In another embodiment, feed 21 may be converted to
digital format and remain as such for delivery to viewers 17a-n. Such variations in

video format, delivery methods of feed 21, and delivery methods of authored content
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will depend, in part, on system architecture and customer equipment capability, and in
part on the nature of added content and the intent of providers. There are many
possible variations.

In this example, broadcast system 11 is capable of video delivery in digital or
analog format over a cable connection, a satellite connection, or by any other high-
bandwidth dedicated medium. The connections illustrated between viewers 17a-n and
broadcast station 11 illustrate logical connections only. As previously described, video
feed 21 is diverted in this instance, to station 15 for authoring.

Authoring station 15 is enhanced with a software application 22 which enables
an author to provide video annotation to the primary video stream. The video
annotation provided may be of a variety of sorts as described in the related prior
application under the heading above "Cross-reference to related Documents". Such
annotation includes, for example, associating a moving image entity (for example, a
specific player in a sports event) in a primary video with a hyperlink by tracking the
image and including coordinates of the image entity in the annotation data.
Displayable graphics, such as icons, may be annotated to primary video streams and be
displayed either as fixed icons or moving with tracked entities, and such icons may be
rendered as hyperlinks, such that selecting an icon initiates a backlink signal to a
server, just as a hyperlink works in a WEB page.

In some cases in the present invention animated GIFs are provided by an author
through software 22 to be integrated with a primary video stream and used in ways
more fully described below. Such animated GIFs may be created at the authoring
station or retrieved from another source, inserted as metadata in a primary stream or in
a separate stream to be later coordinated with the primary stream, and displayed as
hyperlinks at a user's facility.

In the case of a pre-stored analog video, authoring may, of course, be
performed off-line at the authors convenience. In this case, created content including
animated GIFs may be timed to stream at the same time of the main video, unless, of
course, the content is made part of the main video by virtue of VBI or HBI inserted

metadata. In some cases authored content may be delivered ahead of a primary video
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and later coordinated (synchronized) with the video. All analog video is converted to
digital format at station 15 before authoring. Separate control streams remain digital
and must be synchronized either at station 15, or at the viewer’s end before successful
display of an annotated presentation.

Because VBIs and HBIs in analog video streams are limited in capacity for
inserted data, and may be overwritten by downstream processes, it is preferred that
metadata including any ammated GIFs be delivered in a separate digital control stream
to be synchronized to the associated primary video at authoring station 15, at station
11 or at each viewer’s location.

A feed 21ais illustrated as output from authoring station 15. Feed 21a
represents the analog or digital video feed 21 after leaving station 15. A control
stream 23, illustrated as output from station 15, represents a combined control stream
containing any GIF metadata and, perhaps other forms of annotation metadata inserted
by one or a plurality of authors. A control stream 23a represents stream 23 being
integrated with main feed 21 for combining or synchronization at station 11. This
operation may alternatively be performed within station 15, in which case, only one
feed would be output to station 11. Control stream 23 may also (and preferably) be
delivered through WAN 19 to viewers by virtue of separate WAN connections
maintained by viewers 17a —17n. WAN 19 may, in preferred embodiments, be the
Internet.

WAN 19 is shown, as briefly described above, having a representative server
26 and modem bank 24 constituting an Internet Service Provider (ISP) accessed by
users 17a-n through a public-switched telephone network represented by line 23. In
practice separate users may have separate ISPs which may each access server 26. In
embodiments of the invention software 28 at server 26 in conjunction with stored or
otherwise accessible content provides displayable entities, including animated GIF
entities, to users 17 a-n in response to backlink signals as a result of users interacting
with hyperlinks provided by metadata integrated with or coordinated with a primary

video stream displayed at a user's station.
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System 9 as illustrated herein may deliver analog or digital video content to
viewer’s 17a-n along with separate digital control streams that may arrive via alternate
paths. System 9 may be altered with respect to architecture to facilitate many
alternative embodiments as long as the main or basic components exist without
departing from the spirit and scope of the present invention.

Fig. 2 is a block diagram illustrating components of authoring station 15 of Fig.
1 according to an embodiment of the present invention. Station 15 may have a
plurality of authors 1-4 and an authoring server 27. Authors 1-4 are preferably
operating separate computerized control stations. There may be more or fewer
authors operating at station 15 without departing from the spirit and scope of the
present invention. The inventor deems these four as adequate for the purpose of
illustrating the present invention. Some of authors 1-4 may be automated stations and
unmanned by live persons whereas persons assigned to specific authoring assignments
may man some other stations.

This example supports real-time authoring as demonstrated by the architecture
of authors 1-4. Video stream 21 is fed simultaneously in to each authoring station 1-4.
If feed 21 is analog, it is converted to digital format either before arriving to, or at the
location of each station 1-4. Each author 1-4 outputs a control stream 25a- 25d
respectively. Each control stream 25a-d contains metadata particular to a particular
authoring assignment. For example, stream 25a contains animated GIF metadata.
Streams 25b-d may contain other types of authored metadata. In this example, all the
control streams are combined in an authoring server 27 and are output as one control
stream 23, which is analogous to stream 23 of Fig. 1.

Stream 21 re-merges after exiting control stations 1-4 (authors). In some
embodiments, stream 21 is passed through server 27 for the purposed of synchronizing
it with the combined control stream 23, however, this is not required to practice the
present invention, as other methods for stream synchronization are known to the
inventor and may be practiced at the provider end or at the viewers end.

In this case, main video 21 and control stream 23 are separate but synchronized

streams as they exit authoring station 15. In alternative embodiments, as previously
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described, there may be only one combined stream leaving station 15. The animated
GIF metadata is included in stream 23 with other annotation.

In this embodiment, authoring station 1 creates and prepares annotation that
will be associated with animated GIFs. If the authoring at station 1 includes animated
GIFs then the author retrieves such GIFs from a library or other content provider, and
inserts these as metadata into control stream 25a in real time. In many cases this first
annotation will be a transparent hyperlink to a moving image entity in the primary
video, as described above, or a static, displayable graphic, or icon. The initial
authoring also includes adding interactive metadata, which provides hyperlink
capability according to viewer initiation such as a mouse-over or a click or double-
click in a viewer's interface, described in further detail below. In many cases of the
present invention, viewer interaction with a first hyperlink provided by the authoring
capability described provides a second display, which may be an animated GIF,
connection to additional information, or even further changes in display and action. In
the case of such further display resulting from an initial interaction, the further
metadata annotation may provided by server 26 (Fig. 1) for example, in response to a
backlink signal resulting from a user interacting with a hyperlink.

User interaction with hyperlinks whether or not the hyperlinks are associated
with animated graphics is provided by conventional methods such as through pointer
operation, keyboard input or other known input techniques.

Fig.’s 3A-3D are exemplary displays on an interactive PC/TV at a viewer’s
premise illustrating various stages of viewer interaction with animated GIFs during a
presentation of a video.

In Fig. 3A, an exemplary video presentation 45 is being displayed on a viewer’s
PC/TV 43. For the purpose of discussion and example, the primary video is a short
video clip sponsored by a travel agency. Presentation 45 illustrates a sequence from a
vacation location being offered by the travel agency for the purpose of attracting
vacation prospects to the area.

As presentation 45 displays on PC/TV 43, a first animated GIF 49 appears as a

dorsal fin of a fish swimming up and down a stream in the video. The path instruction

Insta360
Exhibit 1003 Page 75



WO 01/20466 PCT/US00/21707

10

15

20

25

14 -

for GIF 49 has been programmed by an author at an authoring station into an
annotation stream as described above, the annotation stream being sent to the user's
station via server 26, such that GIF 49 appears to swim within the stream boundaries
in the video sequence containing the stream. Gif 49 is provided as a hyperlink. To
progress to a next level, a viewer moves a cursor to the GIF.

There are several ways one may interact with a hyperlink. Activation may
occur by a mouse-over, which means moving the screen cursor over the hyperlink area,
by a click, by a double-click, or by combinations. _

In Fig. 3B the dorsal GIF 49 is terminated as a result of the mouse-over, which
sends a backlink signal to server 26 (Fig. 1), which responds by sending a new
annotation data stream to the user's station. The new annotation stream provides a
second GIF 51 in the form of a full-bodied fish. Alternatively the GIF 51 may be sent
along with GIF 49 in the primary annotation stream along with information about
displaying GIF 51 as a result of user interaction to GIF 49. GIF 51 is programmed to
jump in and out of the stream staying within the stream's boundaries. GIF 51 may
continue to display throughout the video waiting on a viewer’s response, or may be
timed to terminate automatically if the viewer does not respond. In one embodiment,
when a scene change occurs from, for example, a sequence showing the stream to,
perhaps a sequence showing a cabin offered for rent, GIF 51 will terminate and a new
interactive and animated GIF associated with the next sequence (cabin) may
automatically appear. If a viewer chooses, he or she may obtain additional information
by clicking on the second GIF (51) before the scene changes.

In Fig. 3C, the viewer has elected to click on GIF 51 in order to proceed to a
next level. Clicking on GIF 51, in this example terminates the second GIF and
executes yet a third GIF. In Fig. 3D, a third GIF 53 in the form of a full bodied fish
executes as described above, and immediately jumps to a sidebar area or to another
specified location in the video where upon reaching it’s destination, an information
block 55 automatically pops up. Information block 55 contains text information

associated with the vacation spot such as accommodation availability and pricing,
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travel directions and optimum season information, available guide information for
fishing in the stream, or any other imaginable information that may be provided.

In addition to simple text information, block 55 may contain interactive links in
the form of text or graphics leading to additional sources of information such as to a
WEB page hosted by the travel agency containing booking arrangements and the like.
There are many possible arrangements. Block 55 may, in some embodiments, be an
animated GIF with animation in the form of moving text. The use of a vacation video
and travel agency as a host is an isolated example used simply to describe one possible
application that may be provided in the practice of the present invention. Such an
application may, perhaps, be provided in conjunction with a special interactive channel
such as a travel channel where such interactive vacation videos regularly air.

In a preferred embodiment of the invention authoring at authoring stations of
authoring system 15 of Fig. 1 includes associating complete packages of icons, GIFs
and the like with a primary video stream. For example, the sequential displays
described with reference to Figs. 3A-3C above are pre-authored as a related package
and associated with the primary video at the same time. The alternative forms are all
present in the annotation stream, and server 26 is programmed to provide the first form
until a hyperlink is activated by a first method (mouse-over), then the second form in
response to a second signal, and so forth.

It will be apparent to one with skill in the art that a very wide variety of
desirable effects may be provided by the techniques of the present invention in different
embodiments. For example, a first interactive hyperlink may be provided as an icon
static anywhere in a displayed video. upon a mouse-over, the icon may show a text
annotation, such as "click for local weather". Upon clicking, the icon may be replaced
by an annotated GIF according to the weather; a blue sky with moving clouds for clear
weather; a storm cloud with rain falling for stormy weather, and so on.

As another example, a first annotated display may provide an icon with a text
script "weather update". A mouseover causes the icon to change temporarily to a
Starbucks™ logo. After a short time, the logo disappears and a weather update

appears in a sidebar or other window, or by an animated GIF showing the weather, as
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described above. In this manner, short advertisements may be provided in the process
of performing other functions.

In another example, a GIF may be provided in a primary video of such as a
basketball game informing viewers that there are tickets available for an upcoming
game. Clicks can be processed in a manner that the first 100 respondents, or even
numbered respondents of the first 200 for example, will be eligible to buy the 100
available tickets. The respondents identities are known, as the service is a subscription
service, and the responses are by backlink from selecting a hyperlink. Applications to
purchase may then be mailed to the lucky respondents, or there may be provision made
for online purchase, or purchase may be automatic and billed on the subscriber's
account.

In yet another embodiment animated graphics may take the form of animated
company logos or brands, and user interaction may result in any number of responses,
including such as downloading coupons for discounts and the like.

Applications may be conceived for virtually any type of video presentation
wherein an advertiser or sponsor may gain benefit by providing graphics such as GIFs
and information associated with them. In other embodiments, animated GIFs may be
prepared and used purely for entertainment or educational value instead of for selling
products or for other advertisement purposes. Therefore, the method and apparatus of
the present invention should be afforded the broadest scope. The spirit and scope of

the present invention is limited only by the claims that follow.

Insta360
Exhibit 1003 Page 78



WO 01/20466 PCT/US00/21707

v ]}

10

15

20

25

_17-

What is claimed is:

1. A video system comprising:

a content provider streaming a primary video stream and an annotation data
stream; and

a viewing station having a video display apparatus for displaying both the
primary video stream and the annotation data stream,

wherein the annotation data stream comprises at least a first animated graphic

which displays on the video display.

2. The system of claim 1 wherein the first animated graphic moves in the display as

directed by data in the annotation data stream.

3. The system of claim 2 wherein the moving first animated graphic is associated with
an image entity displayed from the primary video stream, and moves with the image

entity.

4. The system of claim 1 wherein the viewing station further comprises a user input
pointer device for cursor control and wherein user interaction by the pointer device

with the first animated graphic causes a change in the animated graphic display.

5. The system of claim 4 wherein user interaction with newly-appearing animated

graphics causes additional animated graphics to appear.

6. The system of claim 4 wherein user interaction with the first animated graphic
produces a back-link signal, and in response to the backlink signal the content provider
streams an alternative annotation stream, providing an alternative display on the video

display apparatus at the viewing station.
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7. The system of claim 1 wherein the viewing station comprises a first high-bandwidth
dedicated connection for receiving the primary video stream, and an Internet
connection for receiving the annotation video stream, and the content provider
comprises a first facility for streaming the primary video stream via the first
connection, and an Internet-connected server for streaming the annotation video

stream via the Internet.

8. The system of claim 7 wherein the annotation data stream first provides a first
displayable indicia as a hyperlink, and in response to a backlink signal to the Internet-
connected server initiated by user interaction with the first displayable indicia, the

server provides in the annotation data stream an animated graphic as a hyperlink.

9. The system of claim 8 wherein the first displayable indicia responds to a user
interaction such as mouse-over to send the backlink signal, and wherein the animated

graphic provided in response in turn responds to user interaction to send a second

backlink signal.

10. The system of claim 9 wherein the server responds to the second backlink signal by

sending a third displayable indicia in the annotation data stream.

11. An interactive video system comprising:

a computerized display system comprising a video display apparatus, receiving
apparatus for receiving and displaying both a primary video stream and an annotation
stream on the display apparatus, a user input apparatus for a user to interact with
display entities, and a mechanism for sending backlink signals from the computerized
display system; and

an Internet-connected server for providing at least the annotation data stream
and connected to the computerized display system in a manner to receive the backlink

signals;
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wherein the annotation data stream provides a first displayable indicia as a
hyperlink, and the server responds to a backlink signal resulting from user interaction
with the first displayable indicia by providing in the annotation data stream a second

displayable indicia.

12. The system of claim 11 wherein the second displayable indicia is also a hyperlink.

13. The system of claim 12 wherein the first displayable hyperlink sends a first
backlink signal as a result of a mouse-over, and the second display able indicia sends a

second backlink signal as a result of a mouse chick.

14. The system of claim 13 wherein the second displayable indicia is a company logo.

15. The system of claim 14 wherein the company logo displays for a pre-determined

time period followed by a third displayable indicia.

16. The system of claim 13 wherein one of the first and second displayable indicia

comprises an animated graphic in Graphics Image Format (GIF).

17. The system of claim 13 wherein the second displayable indicia comprises a
Graphics Image Format (GIF) display, which persists in the display for a pre-
determined time period, then disappears, and the annotation data stream from the

server then provides a third displayable indicia.

18. The system of claim 11 wherein one or both of the first and second displayable

indicia move in the display, directed by data in the annotation data stream.

19. The system of claim 18 wherein one or both of the first and second displayable
indicia is associated with an image entity in the primary video stream, and moves with

the image entity.
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20. A method for providing annotated data entities in a displayed video, comprising
steps of:

(a) streaming a primary video stream and an annotation data stream by a
content provider;

(b) displaying both the primary video stream and the annotation data stream at
a viewing station connected to the content provider by at least one data link; and

(c) providing an animated graphic which displays on the video display from the

data in the annotation data stream.

21. The method of claim 20 wherein, in step (c), the animated graphic moves in the

display, directed by data in the annotation data stream.

22. The method of claim 21 wherein the moving graphic is associated with an image

entity displayed from the primary video stream, and moves with the image entity.

23. The method of claim 20 wherein the animated graphic displays as a hyperlink, and
comprising a further step for interacting with the hyperlink by a user input pointer
device for cursor control, such that user interaction with the animated graphic causes a

second animated graphic to display. .

24. The method of claim 23 wherein interacting with newly appearing animated

graphics causes additional animated graphics to display.

25. The method of claim 23 comprising a further step wherein interaction with an
animated graphic causes a back-link signal, and, in response to the backlink signal, the
content provider streams an alternative annotation stream, providing an alternative

display on the video display apparatus at the viewing station.
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26. The method of claim 20 wherein the viewing station comprises a first high-
bandwidth dedicated connection for receiving the primary video stream, and an
Internet connection for receiving the annotation video stream, and the content provider
comprises a first facility for streaming the primary video stream via the first

connection, and an Internet-connected server for streaming the annotation video

stream via the Internet.

27. The method of claim 26 wherein the annotation data stream first provides a first
displayable indicia as a hyperlink, and in response to a backlink signal to the Internet-
connected server initiated by user interaction with the first displayable indicia, the

server provides in the annotation data stream an animated GIF as a hyperlink.

28. The method of claim 27 wherein the first displayable indicia responds to a mouse-
over to send the backlink signal, and wherein the animated graphic provided in
response to the backlink signal responds to a mouse click to send a second backlink

signal.

29. The method of claim 28 wherein the server responds to the second backlink signal

by sending a third displayable indicia in the annotation data stream.

30. A method for providing annotated data entities in a displayed video, comprising
steps of:

(a) streaming a primary video stream to a computerized video display system
by a first streaming facility;

(b) streaming an annotation data stream to the computerized video display
system by an Internet-connected server enabled to receive backlink signals;

(¢) displaying both the primary video stream and the annotation data stream at
the computerized video display system, the annotation data stream providing a first

displayable indicia as a hyperlink;
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(d) responding by the Internet-connected server to a backlink signal from user
interaction with the first hyperlink by providing in the annotation data stream a second

displayable indicia.

31. The method of claim 30 wherein, in step (d), the second displayable indicia 1s also

a hyperlink.

32. The method of claim 31 wherein, in step (d) the first displayable hyperlink sends a
first backlink signal as a result of a mouse-over, and the second display able indicia

sends a second backlink signal as a result of a mouse click.

33. The method of claim 31 wherein the second displayable indicia is a company logo.

34. The method of claim 33 wherein the company logo displays for a pre-determined
time period and then disappears, and the annotation data stream from the server then

provides a third displayable indicia.

35. The method of claim 30 wherein one of the first and second displayable indicia

comprises an animated graphic in a suitable format.

36. The method of claim 32 wherein the second displayable indicia comprises an
animated graphic display, which persists in the display for a pre-determined time
period, then disappears, and the annotation data stream from the server then provides a

third displayable indicia.

37. The method of claim 30 wherein one or both of the first and second displayable

indicia move in the display directed by data in the annotation data stream.

38. The method of claim 37 wherein one or both of the first and second displayable

indicia is associated with an image entity in the primary video stream, and moves with
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the image entity.
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(57) Abstract: Creating and editing time-varying media articles for viral marketing purposes is disclosed. The system comprises an
user interface containing a parameter selection area and a presentation area. The user selects some general parameters of the video
that he wants to generate and the system transforms those parameters into some more specific control parameters. T'hese are then used
to generate in a semi-automatic manner the video material from multiple segments stored on a server. A link is created referencing
the selected parameters, allowing also the regeneration of the media article at any moment. Some of the control parameters can be
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to modify the parameters and correspondingly the media articles. Some scenarios presenting the method application to marketing,
sports and stories are disclosed.
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MULTIMEDIA CONTENT ASSEMBLING FOR VIRAL MARKETING PURPOSES

Field of the Invention

The present invention relates to a media system and corresponding method. In particular,
it relates to a system for assisting users in generating, editing and distributing media,
especially video media, and will find particular application in so-called “viral marketing”
activities.

Bacliground to the invention

Viral Ma'rketinq

The phenomenon of so called “viral marketing” is becoming increasingly important to
commercial enterprises having well known brands which they perceive as having
significant commercial value. In brief, viral marketing involves the creation of content
(often short videos, but also simple messages, stories, photos, video games, etc.) which
are passed around within a social network (usually using technical means such as the
Internet) because the people in the social network find the content interesting or amusing.
The marketing aspect results from the fact that the content itself is usually produced by or
on behalf of a commercial enterprise and that it, in some way, seeks to enhance the brand
value of a brand associated with the enterprise. This in turn is believed to increase the
overall profitability of the commercial enterprise (e.g. by increasing overall sales and/or

margin levels, etc.) and such commercially oriented content may be termed viral adverts.

In general, viral adverts use communications media like email, SMS texts, MMS
multimedia messages, or IM (instant messaging) to spread text, graphics or video
between friends, colleagues, and other social groupings. The text form has been around
since the beginnings of email. Graphics are sent as attachments or as links. Video is

almost always sent as links.

The basic idea, as mentioned above, is that a person finds a funny, interesting, or clever
item, and passes it on to his/her friends, who pass it on to their friends, etc, etc. The
passing on is almost always of the original, unaltered item (usually because few people
have the ability to make meaningful changes).
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For text, however, some people will make edits to the text by adding something of their
own creation, or making an edit, or adding a comment or deleting some of the text or

someone else’s previous comment(s), etc.

For graphics, edits are much rarer because of the difficulty of opening a graphic in a
suitable editing program and then making a meaningful change (which requires skill or
craft ability), then saving the edited file and re-attaching it for subsequent passing on to
another recipient (which requires knowledge of email or texting systems).

For video, the problems pertinent for graphics are multiplied (the editing software is less
immediately available, harder to use, more skill or craft ability is required, harder to save
in a suitable form without detailed technical knowledge, harder to attach because of file
size limits, etc.) and the vast majority of videos are never edited and passed on — instead
the link to the video is sent on unedited, with perhaps a comment made by the passer-on.
Because of the nature of video material, additional comments tend to be overiooked
because recipients tend to click on the link and then watch the video without reading the
text contents of the associated message, so any comments made by the sender tend io
be ignored — the video is so compelling in comparison to text that the video is waiched,

and associated text in the email or text message is not noticed.

Commercial viral marketing deliberately produces suitably funny, interesting or clever
material, normally with an embedded branding message, and makes them available to
people to send to their friends, colleagues or other social groupings. It thus exploits the
ad-hoc social sending of items for commercial advertising purposes.

Video Editing/Creation

Systems are known which assist users in creating video media. WG 04/025508, applied
for by the present applicants, describes é sysiem to automate or semi-aviomate the
construction of a media article {(especially a video media article) from a collection of media
segments each of which is associated with corresponding “meta data” which can be

analysed and processed to obtain a desired video article.

More recently, other examples of systems which enable somewhat personalised videos 1o
be created have appeared. For example Volkswagon on their US website have
introduced a facility to specify various options associated with one of their car models and
then to see a “personalised” video which is specific to the various options requested by

the user.
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US patent application having publication No. US 2002/0049783 describes a similar
arrangement in which a user is invited to generate a personalised multimedia composition
by conducting an “interview” to provide information about the user which is then used to
create a personalised multimedia composition formed from a selection of stored pieces of
media (or media clips) etc. This personalised multimedia composition may then be shared
with others in a variety of different ways but it cannot subsequently be edited by other
users (although other users can of course create their own personalised multimedia
composition by conducting their own interview, etc.).

International patent application with publication number WO 99/26415 describes a similar
system in which a piece of multimedia may be personalised for consumption by a
particular viewer so as to provide adverts of particular relevance to the viewer. The viewer
is invited to answer some questions which are used by the system to first classify the user
to one of a plurality of different categories and then the adverts corresponding to the
selected category are merged into the personalised media content prior to unicasting to
that viewer. Any potential viewer may use the facility to go from the original content to
special personalised content in this way.

International patent application with publication number WO 01/99403 describes a video
processing system in which a user's video footage (e.g. taken by the user with a
camcorder of some sort) is captured and digitized (if necessary) and then processed in
order to identify scene changes in the captured video. The video footage is then made
available for the user to view on-line over the Internet where they are able to perform
various editing tasks, mostly in terms of producing a piece of multimedia from the
captured footage by selecting a number of the detected scenes and placing them in a
desired order, as well as possibly deleting undesired frames from some of the selected
scenes and possibly performing some other basic video editing (e.g. changing colour or
brightness levels etc.). Having performed this editing, the user may then elect to have the
finalisedl“album” published (which involves rendering it as a high quality (e.g. high
resolution) video stream — e.g. in MPEG 2 — and burning this onto a DVD which can then
be posted to the user). Furthermore, the user may elect to “share” the album with other

users.

Unfortunately the document is a little unclear as to exactly what happens when a user

elects to share an album with others. However, it appears that when an album is selected

for sharing a url is provided to the user which can be passed on to and subsequently used
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by invited guests to view the shared album (possibly also requiring a password to be
entered to avoid uninvited users from accessing the shared album). The primary aim
seems to be to enable such guests to view the album and, if they like it, to purchase a
copy (provided to them on a dvd). However, there is additionally a suggestion that the
guests could further edit the album and then purchase and possibly even share the further
edited “album”. By analogy with on-line digital photo printing service web-sites, it seems
reasonable to suppose that such features are provided only to other registered users who
have some available data storage space in which to store such further modified albums, in
which case the edited album is simply stored in their (i.e. the guest's) allocated store. In
any event, it further seems reasonable to suppose that the guest only gets access to the
content contained within the shared album. Thus, as is discussed beiow, the system is not

ideal for use as a viral video mechanism.

To date, therefore, to the best of the Applicant's knowledge, no-one has considered

developing a system for editing and/or creating content for use in viral marketing.

Summary of the Invention

According to a first aspect of the present invention, there is provided a system for creating
and editing time-varying media articles, the system comprising:

a sender user device and a recipient user device both having a user interface
including a media presenting means and a parameter editing means;

media assembly means for assembling a media article based on a set of
parameter values such that different sets of parameter values will cause correspondingly
different media articles to be assembled; and

media segment storage means for storing a plurality of media segments suitable
for combining together to form a media article; wherein

the user interface includes means for generating a reference associated with or
including a set of parameter values suitable for use by the assembly means in assembling
a media article, the reference being suitable for electronic distribution from the sender
user device to the recipient user device and such that, when provided to the media
assembly means, it permits assembly of the media article and presentation thereof within
the media presenting means of either the sender or recipient user interface, and wherein,
upon receipt of the reference by the recipient user device, a new reference may be

created, based on the received reference, by modifying one or more of the parameter
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values to generate a new set of parameter values using the parameter editing means of
the user interface.

Preferably, the system further includes a mapping means for mapping simple parameters
to control parameters which permits a user to control the values of only a relatively small
number of simple parameters via the user interface, which are then mapped by the
mapping means to control parameters which more directly control the operation of the
media assembly means in its assembly of the media article.

Preferably, the user interface is a web-page run within a standard web-browser
application running on the sendetr/recipient user device provided by a web-server which
includes or is connected to the media assembly and media segment storage means. The
web-page preferably includes an area for displaying the video output of a standard media
player also running on the user device as a “plug-in” application associated with the web-
browser.

To use the system, an original content provider creates or selects (and, if necessary,
annotates — i.e. associates meta data with) a number of media segments and generates a
series of parameters (and values or ranges of values which those parameters may take)
In preferred embodiments, the content provider additionally provides the rules for the
mapping means which specify how the simple parameters exposed to end users are to be
mapped to the control parameters used to drive the media assembly means. At least
some of these (simple) parameters are then exposed to users via the user interface (in a
preferred embodiment, the user interface is presented to the user as a web page which
may be accessed by the user in a suitable web-browser from a remote compuier
connected to the iInternet). A user may then select desired values for the exposed
parameters in order to “create” a media article (in fact, in preferred embodiments, all that

is created at this time is a simple list of parameter values).

In order to “view” (it should be borne in mind that the media may be purely audio in which
case it will be heard rather than seen) a media article an option to do this is selected by
the user via the user interface and the selected parameter values are fed either directly to
the media assembly means (for embodiments not including a mapping means) or to the
mapping means which generates control parameters from the input (simple) parameters
and these control parameters are then fed to the media assembly means. In preferred

embodiments, a media article is then assembled (on the fly) by the media assembly

“means and directly streamed to the user’s device (e.g. a computer running web browser

software) for presentation to the user via the user interface’s presentation means (typically
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this will just be a small window located within the web-page displayed by the user’'s web
browser).

In this way a first user may “create” a video media article using the system of the present
invention by simply selecting desired values for a number of fairly simple parameters
provided by the original content provider. Furthermore, having “created” a media article, a
reference to this article may then be distributed to further users (iypically by incorporating
an HTML “link” into an email or instant message, etc. or by posting it on a bulletin board,
etc.) which, if presented to the media assembly means (which in preferred embodiments
is simply a web server hosting the centralised portions of the system, and the presentation
simply involves a user clicking on the provided “link”), causes the media article (or a
similar one — see below) to be presented to the recipient of the reference within a new
instance of the user interface (within the media presentation means). At the same time,
the parameter editing means also presents the parameters (and in particular the values of
these parameters selected by the sender which cause the media article to take the
particular form viewed by the recipient) to the new recipient so that s’he may change any
or all of these parameter values and send on a new reference (with the altered list of
parameters) to subsequent recipients, etc.

Preferably, the set of parameters used by the media assembly means (or the mapping
means) includes some parameters which are not exposed to users but instead are
controllable by other parties or automatically by the system. These can be used, for
example to permit the media article to be tailored to a particular geographical location of

the user initiating the presentation, or to the time of day or day of wesk, etc.

Using a set of parameters to control the generation of a media article provides a large
number of technical advaniages over other possible mechanisms for creating media
atticles, especially when the created media articles are intended to be used for viral
marketing purposes. In particular, there are at least three main benefits from using a set
of parameters: firstly, each user has the power to explore the entire range of media
articles which the exposed parameter set grants access to (compare with say the system
of WO 01/99403 where a guest only has the possibility to create a new media article
based on the content selected by the originally creating user) regardless of the particular
configuration selected by a sender of the media article (however, the original media article
content creator/designer — who designs the parameters - still keeps control over the
range of possible articles which may be created); secondly, each slight variant of a media
article can be stored and/or transmitted very compactly in its own right as a simple set of
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parameter values — this is especially important for a viral marketing campaign where it is
to be hoped that a successful campaign will generate many thousands of individual
arlicles (at least one for each sender); and thirdily it provides a very simple mechanism by
which a media arficle can be “tweaked” — i.e. edited only very slightly by a recipient before
sending on to further recipients. Furthermore, using parameters to conirol the creation of
a media article lends itself very well to the preferred arrangement in which some of the
parameters are not exposed to a user but are placed under the control of the system or
the original content creator/parameter list designer, such that a simple and common
system is used to enable user creativity and to enable a certain amount of geographical or
other variation to be performed automatically by automatically selecting values for certain
unexposed parameters, etc. which then also impacts on the final media article created for

a particular receiver of a media article.

Preferably, the media assembly means comprises a media assembly means as described
in WO 04/025508 the contents of which are hereby incorporated by reference.

Preferably, the media assembly means includes an encoded audio/video clip assembler
as described in co-pending European patent application Nos 08251026.4 and 08251012.4
both filed on 14 march 2008, the contents of which are hereby incorporated herein by
reference, in which audio/video clips (which have been pre-encoded into a compressed
format suitable for fransmission over a limited bandwidth connaction, preferably using a
process in which the clip is encoded from an expanded raw audio video clip containing
more audio and video frames than actually desired in the final clip, and then the excess
audio and video frames are removed from the encoded clip such that the encoded audio
and video streams have approximately the same duration) are concatenated together and
wherein at each concatenation operation, the overall audio and video stream durations of
the composition are compared and if they are unequal excess audio and/or video frames
are trimmed off the end, or extra frames are added (e.g. silence audio frames may be

added, or repeating last video frames may be added, eic.) to ensure that the composition 4
remains substantially in audio/video synchronisation throughout the finally transmitted

composition,

It should be noted that many of the functions of the present invention may be performed
on different pieces of hardware located at different positions within the overall network, or
they may be distributed over a number of different devices. In some cases it will be
advantageous to have the media segments (most preferably video segments, audio

segments and/or audio/video segments) stored in a distributed manner over a number of
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different devices scattered throughout the Internet. Similarly, the system preferably

.includes web server functionality which a user’'s web browser will be connected to upon

clicking on a link providing a reference to a set of parameters associated with a particular
media article. This web server functionality is preferably distributed over a number of
different web servers. The web server functionality may perform all of the functions of
provid’ing the user interface (i.e. it may be a web application with a “thin client” comprised
solely of a standard web browser application operating on a user’s device); alternatively,
the user’s device could include a somewhat “thicker” client application performing more of
the required functionality. In particular, where the network connection to the user device
(in fact between the serving web server and the user device) is of relatively low
bandwidth, it may be advantageous to have the media segments stored (or cached) more
locally to the client device and to have the user device include the media assembly means
functionality as a locally running application which can more readily access and compile

multiple media segments into a complete media article.

‘Preferably the user interface displays the media presenting area and the parameter

editing area simultaneously in different parts of the {otal viewable area available to the
user, however alternatives in which the user can toggle between two separate views or in
which they are overlapping or partially overiapping, and can be moved around relative to
one another in separate re-sizeable windows, etc. are all possible as will be appreciated

by a person skilled in the art of computer user interfaces.

Note that one of the advantages of the present invention is that individual media articles

I“

(individual “user tailorisations” represented by the set of values chosen by a user for the
exposed parameters to which he/she has access) can be stored as a set of parameter
values rather than having to store an entire media article. Of course, as part of normal
caching mechanisms employed by servers and routers etc. located in the network, whole
media articles may be cached in the system from time to time, but they do not need to be
persisted and so the impact on memory is very small since if the memory is needed it will

be overwritten in the normal manner that this is done in caching systems.

According to a second aspect of the present invention, there is provided a method of
creating and editing time-varying media articles, the method comprising:

causing a user interface on a user device associated with a sending user to

display a media presenting area and a parameter editing area;
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responding 1o user inputs from the sending user via the user interface 1o set a

plurality of values for parameters displayed in the parameter editing area;

responding to further user inputs from the sending user via the user interface to
cause a message to be sent to a user device associated with a recipient user inc'luding a
reference to the values for the parameters selected by the sending user; and, in response
to either the sending user selecting to preview the media atrticle or the recipient user
selecting to view the media article by referring to the received reference:

assembling a plurality of media segments, stored in a media segment storage
means, in dependence upon the set values for the parameters displayed in the parameter
editing area, or referred to by the reference, in order to generate a media article;, and

causing the generated media article to be played within the user interface of
either the sending user or the recipient user respectively; wherein, when the recipient
uses the reference to view a media article, the user interface of the recipient user device
is caused to provide the same functionality as was provided to the sending user so the
recipient user can view the parameter choices made by the sender user to cause the
particular media article to be assembled and may further edit the parameter values to
cause a different media article to be assembled and to permit the recipient to generate
and forward on to further recipient users a new reference to the possibly edited set of

parameter values.

According to a third aspect of the present invention, there is provided a method of
assembling a media article comprising receiving a set of parameters, each parameter in
the set taking one of a finite, predetermined number of possible options, selecting one of a
predetermined set of stored possible playlists based on the received set of parameters
and assembling the media article from pre-processed and stored media components

selected in dependence upon the playlist.

Preferably the third aspect of the present invention is further characterised by storing a
plurality of media componenis having no overlapping content and associating each of
these components with two or more parameters such that two or more parameters are
required to specify a media component. Alternatively or additionally, the method is further
characterised by obtaining some of the parameters from a web-site form filled in by a user
and obtaining some of the parameier values automatically based on temporal or
geographical considerations associated with the time and/or date, or the location of the -

device, on which the media article is to be displayed or a user thereof.
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According to a fourth aspect of the present invention, there is provided a method of
creating and editing time-varying media articles, the method comprising:

causing a user interface on a user device associated with a sending user to

display a media presenting area and a parameter editing area;

responding to user inputs from the sending user via the user interface to set a

plurality of values for parameters displayed in the parameter editing area,;

responding to further user inputs from the sending user via the user interface to
cause a message to be sent to a user device associated with a first recipient user
including a reference to the values for the parameters selected by the sending user; and,
in response to the first recipient user selecting to view the media article by referring to the
received reference:

assembling a plurality of media segments, stored in a media segment storage
means, in dependence upon the set values for the parameters referred to by the
reference, in order to generate a media article;

causing the generated media article to be played within the user interface of the

first recipient user,

causing the user interface of the first recipient user to display a media presenting
area and a parameter editing area;

responding to user inputs from the first recipient user via the user interface to set
a plurality of values for parameters displayed in the parameter editing area;
responding to further user inputs from the first recipient user via the user
interface to cause a message to be sent to a user device associated with a second
recipient user including a reference to the values for the parameters selected by the first
ricipient user; and, in response to the second recipient user selecting to view the media

article by referring to the received reference:

assembling a plurality of media segments, stored in a media segment storage
means, in dependence upon the set values for the parameters referred to by the
reference, in order to generate a media article; and

causing the generated media atticle to be played within the user interface of the
second recipient user.
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Further aspects of the present invention provide corresponding computer programs and
carrier means, especially tangible carrier means such as magnetic or optical storage disks

or non-volatile solid state memory devices carrying such computer programs.

Brief Description of the Drawings

In order that the present invention may be better understood, embodiments thereof will
now be described, by way of example only, with reference to the accompanying drawings

in which:

Figure 1 is a schematic diagram of an example computer network embodying an aspect of
the present invention;

Figure 2 is a schematic diagram of a user device of the network of Figure 1 in greater
detail; and

' Figure 3 is a schematic illustration of the main functional elements of an embodiment of

the present invention and their interactions, independently of the hardware elements on

which these functions are performed.

Specific Description of Embodiments of the Invention

Figure 1 shows user devices 10, 11, 12 running web browser applications which display
user interfaces 110, 111, 112 to the respective users; the user devices 10, 11, 12 are
connected to the Internet 20 which in turn is connected to a web server 30, which includes
presentation means 310, media assembly means 320 and mapping means 330, and

which in turn is connected to a media segment data store 40.

Figure 2 schematically shows the user device 10 in greater detail. In particular, it shows
how the user interface 110 (which is provided as an interactive web-page provided by the
web server 30) presents to the user a video viewing area 120 and a parameter editing
area 130 which, in this embodiment, includes a set of drop-down menu items enabling the
user to select from one of the drop down options for each parameter. Additionally, the
user interface includes a preview video button 125 and a send button 135. Upon selecting
the preview buiton 125 the video is assembled (by the media assembly means 320) and
played (using, for example a plug-in media player associated with the web browser 100) in
the video viewing area of the user interface 110. Upon selecting the send button 135 an
email client application is opened and a new email message is generated including an

HTML link which can be used by recipients of ‘the email to view the video article
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associated with the currently selected values (which will take the values specified by the
sender unless changed by the current (recipient) user or default values unless otherwise
positively set by the user if creating the video from scratch — see discussion below) for the
user selectable parameters. Note that in alternative embodiments, the user interface could
display a video in the full screen available when the preview button is selected rather than
in a small window, and then, for example, automatically move to a screen presenting the
parameter list 131 to the user and the various other options, including the options to
preview 125 or send 135 the video article.

In order to assist the reader in understanding the overall operation of the above system,
some typical usage scenarios are now described.

Scenario 1

A “Service Provider” offers a viral marketing service allowing muliimedia content to be
generated and manipulated by their Community of Interest (Col) (e.g. fans, customers,
suppliers, associates, employees, general public, etc.). Col members (“Senders”) interact
with the service to create a personalised piece of content which they can preview and re-
edit as required. Content is chosen and personalised by the Sender by entering and/or
selecting a number of Parameters. Additional Parameters can be chosen (in advance or at

the time of creation) by the Service Provider or other third parties.

Once the sender is happy with the content they can send this to their friends
(“Recipients”). The System generates and permits the user to send a personalised
HyperText Markup Language (HTML) Universal Resource Locator (URL) link to the
recipients (rather than the multimedia content itself). This URL Link (in the present
embodiment) refers to the array of Parameters which was used to create the content
(though in alternative embodiments it could explicitly include the array of parameters). In
other words, the URL or “link” is a reference associated with or including a set of
parameter values suitable for use by the assembly means in assembling a media article,
the reference being suitable for electronic distribution from the sender user device to the
recipient user device (e.g. by email) and such that, when provided to the media assembly
means, it permits assembly of the media article and presentation thereof within the media
presenting means of either the sender or recipient user interface. The link can be sent via
a variety of means including e-mail (which is the default mechanism), Instant Messenger
(IM) message, Short Message Service (SMS) message, Multimedia Message Service
(MMS) message, or by publishing the link to a bulletin board or blog or other similar type
of web site. '
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Upon receipt and activation of the URL Link (e.g. by clicking on the link), the recipient is
redirected to the System which generates personalised Content for that recipient at that
time. The content will be generated using a combination of the original Parameters and
any new Parameters chosen by the System, Service Provider or 3" Party. In addition, the
original parameters could be modified by the System based on Service Provider, 3" Party
or other factors such as randomisation, adaptation to the Recipient's device, bandwidth or

location. Content could be modified in a number of ways, for example, if the word

“tomorrow” appeared as a parameter value, it may be changed to “today” or “yesterday”

depending on the date on which the Recipient played the content relative to the date on
which the Sender created it. Potentially Recipients could receive a shortened version of
the content before deciding whether to view in full length, possibly for an additional

charge.

The recipient also has the ability to easily further modify the Content by changing the
Parameters themselves. This is possible as the original parameters, (rather than the
finalised multimedia content) are available to the System and the Sender and these
parameter values are passed to the recipient when s/he clicks on the received URL and "
these selected values are dispayed to the recipient in the parameter editing area. Only if
the recipient chooses to modify any of these parameter values will they be changed to
something else. Recipients who change content in this way become Senders themselves,
and they are able to forward this content (again as a URL Link) to their friends etc.
Indeed, in the present embodiment, the first time a user selects either the preview or the
send button a new array of (simple) parameters and a new associated reference ID is
created and stored in the web server 30 based on the current values of the parameters
displayed to the user, even if they are unchanged entirely from the received parameter
Values, and any subsequent time that either of these buitons is selected the array is
updated with the current values of the parameters.

Note that instead of saving a complete array of values each time the preview or send
button is selected, the web server could alternatively save a reference to the reference 1D
originally received by the user and details only of any changed parameter values.
Generally such a system would only be useful where the parameter values themselves
could occupy significant amounts of storage space, which is not generally expected to be
the case since if an earlier array of parameter values (from which a later reference is
storing changes only) should be edited by a user, either a new reference would have to be

generated for the edited set of (earlier) parameter values or all subsequent reference 1D

Insta360
Exhibit 1003  Page 106



10

15

20

25

30

WO 2009/040538 PCT/GB2008/003264
14

referring to the earlier array would have to be modified as well, etc. However, in such a
case if the parameter values remained unchanged between a recipient receiving a
reference and then becoming a sender and sending out a link to a second recipient, then
the reference could remain unchanged and new reference would need to be created.
Another possibility would be to create a new reference for each new set of parameter
values, but to re-use that same reference for any subsequent time that that exact same
set of parameter values is selected by a user. Such a system would be optimal where
each parameter has a relatively small number of values which it may take. In cases
where some of the parameters are restricted in this way, but others are not (e.g. if they
are free text entry parameters, such as to enable a person to enter a name, etc.) then
some hybrid solution might be appropriate where those parameters which have only a
small number of possible combinations of values are each given a unique code for each

possible combination of values while other vlues are stored explicitly, etc.
System Operation

Turning now to Figure 3, the operation and interaction of the various components of the
system of Figures 1 and 2 (including some components and sub-componenis not

illustrated in Figures 1 and 2) will now be described.

Input parameters 290 are received from:

a) the Sender 500 via the user interface 110 (in this embodiment by transmitting these
values in an HTML form embedded in the web page supplied by a web page generation
and delivery module 312 of the presentation means 310 of the web server 30);

b) the service provider 530;

c) third parties 540 such as advertising networks, sponsors, etc.; and/or

d) other sources of profile data 550 such as web cookies or behavioural, contextual or
publisher data. “

Any of the Input Parameters could be manually or automatically entered — e.g. a Sender’s
online profile data could be used to automatically generate parameters (and in turn,
media) or a Service Provider could automatically generate customised video for each

viewer which can then be sent to their Col.

The Input Parameters 290 may include (but are not limited to):
Message options:
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Names and messages for recipients (filtering of the input text to remove swearing
or other objectionable words is achieved using a look-up table approach), content

to be included, duration of media, etc.;
Recipient address(es);
Techno-graphic data:

Local time: versions suited to time of day and day of week;

' Location: regional versions including language and accent;
Context: content based on the web page where the ad appears;
Technology Attitude: versions for technophiles and technophobes;
Repeat visits: evolving stories for repeat visits;

Browser type: adapting content to suit the device capabilities;

Bandwidth: optimising quality based on connection bandwidth;

Behavioural data:

age, gender, tastes, etc. provided by ad-serving networks;

Publisher data:
registered customer data, interests and preferences, adveriising messages,

sponsorship details, age rating of content, etc.

The Input Parameters include destination address information for the recipient(s) of the

media to allow the media to be sent to the recipients.

The Input Parameters' are processed by the Parameter Processor 314 of the presentation
means 310 of the web server 30 to produce an array of Name-value pairs for each
parameter and a unique identification reference for the parameter array. The array is

stored in the Parameter Store 316 of the presentation means 310 against this Unique ID.

The output parameters from the parameter processor 314 are passed to the mapping
means 330 which processes these simple parameters to generate control parameters
which are usable by the media assembly means 320 in order to generate a media article.
The mapping of the simple control parameters to narrative features is achieved by the use
of a software map that allows the simple control parameters to be mapped to one or more
control parameters within a template or “storyboard” such as the two-layer (storyboérd
plus story-fragments) approach as disclosed in WO 04/025508. Typically a simple control
parameter will be mapped to either a specific Template storyboard, or a Template

storyboard and one or more control parameters, or to one or more control parameters.
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Preferably, the template is produced using a template creation software application which
permits a template such as that described in WO 2004/025508 to be created. Such a
template can have any number of slots (though with a minimum of at least one slof) to be
filled and each slot includes one or more queries which are processed by the system to
identify one or more suitable media clips to fill the slot (each slot may take one or more
media clips). The search is carried out by examining the metadata associated with each
stored media clip and comparing this with the search query to identify matching clips. The
query can take into account multiple issues such as the nature of the content (e.g. the
subject matter of the content of the clip, the actors/characters taking part, whether it is
classified as an intro or an “outro”, etc.) , or more technical details about the content (e.g-
the duration of the clip, the resolution of the clip, etc.) Additionally, the template can
include queries (or constraints) which cover muliiple slots (e.g. a query could specify that
the total duration of the clips contained in slots 2, 3 and 4 should be no more than
Tminute, etc.). In general any item of data which may be specified in the metadata
associated with a clip can be used as part of the query. Preferably the metadata has a
number of distinct fields (e.g. “duration of the clip” “actors/characters featuring in the clip”,
etc and a query can specify details about the values which these fields should take, on a
field by field basis, or it could generally search through all of the metadata regardless of
which field a particular search term appears in, etc.

The abstraction provided by the mapping allows a concept like 'Feature this person’ to be
translated into appropriate control parameters to determine the content of clips which are
assembled to produce the output video. To control features which change the narrative,
then a different storyboard will be used, or a combination of a storyboard plus a control
parameter. For example, the original content creator might decide that if the parameter
value for a parameter specifying which character should be mainly featured specifies a
football manager, then a template specifying a more documentary style narrative might be
appropriate, whereas if a player is selected, then a more chopping and changing music
video style might be more appropriate, and these could employ different
storyboards/templates. In addition, it would also change the search queries in individual
slots to require that a featured actor/character should generally include the selected
character (the manager or player respectively). Thus it can be seen that the simple
parameter can effect more than one search query term within a template and can even
vary which template is selected. Sometimes more than one parameter might be required t
odecide say exactly which template should be used, etc.
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The Media Assembler 320 uses the control Parameters (output from the mapping means
330) to select an appropriate Template from a template store 42 into which appropriate
media segments from the media segment store 40 are to be inserted. The templates and
media segments (and any other Content included in alternative embodiments such as
interactive animations or video game segments, etc.) are generally prepared in advance
by a service provider (or operator of the service or another content provider). Media and

other content can comprise a variety of elements including, for example:

Video clips;

Audio clips;

Audio/video clips;

Graphics / Images;

Text elements;

User interactivity instructions;

Sequencing and timing instructions;

Scripts (e.g. Flash® code); and/or

“Nested” components of other media and template elements ‘allowing sub-

sequences to be combined.

Media can also be dynamically created (e.g. new media can be inserted in the store 40 for
inclusion as it becomes available such as latest news footage, sports highlights or user

generated content).

A variety of media production and Assembly techniques could be employed in the System.
For example, the Smart Content Realisation assembly technique described in WO
04/025508 is the most preferred technique for use in the present invention. The Media
Assembly function also converts text fields into animated video graphics that are then

placed in the video, at appropriate points and in context.

Once assembled, media is viewed on a Media Player which in the present embodiment
comprises a plug-in for the web browser 100. The media player is generally a pre-installed
application on the viewing device (e.g. Flash Player, Widows Media Player, QuickTime
Player, etc.) though custom applications could also be used.

It should be noted that the Media Assembler and Media Player could be implemented in
either the viewing device, or on a server within the network, or a combination of these

locations.
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The Sender 500 can preview the content and if required can modify the Input Parameters
to change the resuliing content to meet their requirements by manipulating, for example, a
set of drop down menu items 131; note that the web page generation and delivery module
312 which forms part of the presentation means 310 of the web server 30 is responsible
for generating the appropriate web page including these various interactive elements by
which the sender 500 can modify the parameters. Once the Sender is satisfied with the
content they can instruct the System to send the content to their chosen recipient(s) 510.
The Message Sender 102 accesses the recipient address(es) either by selection of this
(these) from the user’s contacis list associated with and using the user’s default email
client application in the normal manner. Aliernatively, the system can automaiically
generate and send a suitable message without further interaction from the user using data
from the Parameter Store 316 if this information has been included in the parameter array
by the sender 500. The message sender 102 or the delegated email — or SMS, IM, etc.

client application - constructs a message containing a link to the System, which link

“includes the Unique ID of the Parameter List Name-Value pair Array. As noted above, the

message may be sent via e-mail, SMS message, MMS message, or published to a

bulletin board, blog or web site via a suitable gateway service over a network.

The recipients 510 can activate the link in the message they receive to view the content.
The link directs the Recipient’'s browser device to the Web server 30 (or to a mirror server
closer to the user’s location where appropriate) where a parameter lookup module 318
performs a parameter lookup operation using the received Unique ID sent to it as part of
activating the link (as part of an HTTP request) to lookup the correspohding parameter list
array from the parameter store 316. This produces output parameters which are treated
as the input parameters from a user to allow the content to be viewed ultimately (after
possibly adding or changing some local parameters, mapping the parameters io control
parameters and using these in the media assembly means to generate a media article
which is ultimately played by the media player (forming part of the web browser) 100. In
other words, the generation of content for the recipient is identical to that for the Sender
with the exception that the Input Parameters are pre-defined rather than entered

manually.

The content viewed by the Recipient could be identical to that produced by the Sender, or
it could be modified based on the Input Parameters at the time the Recipient views the
content. For example, the Service Provider 530 could enter input parameters to modify the

advertising message or other aspects of the content at the time it is viewed by the
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Recipient 510, either to show, for example, a more up-to-date advertising message or to
show one which is specific to the recipient’s geographical location, if this is known to the
system or if an educated guess about it can be made by the system, perhaps based on
the recipient’s IP address or email address, efc. In one preferred aspect the advertising
message is only appended to the content when first viewed by a recipient and is not
added when being previewed (by having pressed the preview button) either by a recipient
contemplating forwarding on the video, or by an initial sender. Once the Recipient has
viewed the content they can manually modify the parameters themselves and forward the

resulting content to a new group of Recipients.

Note that in a preferred embodiment, the media article for playing by the media player
which is located on the user’s device is streamed using a streaming protocol which
enables the media playing to be commenced before the entire media article has been
received. In this case it is possible for the media assembly means to start streaming the
article to the user’s device (in particular to the web browser or media player running on
that device) before the article has finished being assembled, as soon as the first few
media segments have been selected. In this way the delay between a user selecting to

view a media article and the commencement of viewing can be minimised.

It will be appreciated that the above described embodiment provides a mechanism for
distributing multimedia as an abstracted set of controlling parameters rather than as
finished media; and which permits multimedia to be dynamically adapted after it has been
praduced by the originator, at the time of playout of the media. It also provides a
mechanism for allowing recipients of the multimedia to quickly, simply and easily re-edit
the content of the multi-memdia. It also permits content to be distributed in a variety of
formats (as determined by the parameters); furthermore, the media assembler is able to
convert media segments from multiple different formats into a single format approptriate for
playing by a target media player at the time of assembling the media article and thus the

media segments can also be created or selected in multiple different formats.

Scenario 2

To further clarify the operation of the above described system, consider a second usage

scenario.

According to the second usage scenario, a football club (hereinafter referred to as “Club

A”) is providing a “viral video” service to users of the web-site, especially registered fans
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of the club (in fact, the viral video service is provided to Club A by the viral video service
provider and Club A in turn then provides this service to its customers). In overview, the
service permits a user to easily generate a small audio/video media article (of 30 or 60
seconds duration) which is based on Club A’s historical video footage but which can be
personalised in a number of ways (described below) and then a link to this can easily be
sent to a friend, family member or colleague, etc. who in turn can further edit/personalise

the audio/video media article for subsequent forwarding on to further recipients etc.

A prospective user of the service is invited to use the service by an email sent by Club A.
Initially at least this will be sent to registered fans who have provided the club with their
email details and requested receipt of emails from the club informing them of offers, news
etc. The email describes the video-messaging service, and it contains a URL link which
points to a ‘Landing Page’ on viral video service web-site specific to the service being
offered to Club A. The Landing Page describes the video messaging service, and invites

the user to create their own video message by moving to the next page.
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Link Format
The URL link is in the format:
<URL>7<ident>

The <ident> is an index into a database of subscribers owned by Club A that contains the
names and email addresses of subscribers to Club A’s web-site. In the present
embodiment, the servers running the viral video service are different to those running Club
A’'s web-site and they are owned and administered by a separate company (which
provides the service to Club A). Therefore, Club A does not give the viral video server
administrator direct access to its subscriber database, but nonetheless, the ident allows
the viral video web server to reconstruct a sub-set of that database by using the
information that the users enter in order to create a video message. It also allows the viral
video web server (or its administrators) to monitor how the invite emails are distributed.
Once a user has received an email invite and has created a video, the ident is used to
create an entry in the viral video service’s database that contains the name and email
address of the invited user (assuming that the first user is the recipient of the original
invite email). If that user then sends the invite email to someone else, then when that
other person creates a video message, the same ident will be used and our database will
show two names and two email addresses.

In other applications, the ident could be used to check that the name and email address
matched Club A’s database and this could then be used by the viral video web server to
brevent anyone other than the original recipient using the video messaging service.

Alternatively, it could be used to detect changes of email address.

Stage 1: Creating Your Video

Once the user has clicked on the bution which links to the next page, then that web-page
opens. This is stage 1 of the three stages which are required to create a video message,
and the page is a form which the user needs to complete. The user fills in the details in
the form, the top part of which includes their name, their email address, and the name of
the récipient of the video message. The lower part of the form contains the details which
are used to control the video contents as weil as to control the overlays; the overlays allow
text and graphics to be overlaid over the underlying video so that the video is seen playing
in the background with the overlay graphics and/or text shown in the foreground. The
settings/selections entered/made by the user are mapped to appropriate parameters in

thg request which will be sent to the viral video service web server.
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The details include: the message duration (which is used to select media articles of
appropriate durations); the message subject text (which will appear as overlay text in the
video using, in the present embodiment, a Flash overlay animation); the personal
message text (which will appear as overlay text in the video); the ‘Special Date’ (which is
used as an index to a list of dated events, news items and trivia supplied by Club A); the
Favourite Legend player (which allows a player to be selected from a drop-down list of
candidates); the Favourite Current Player (which again allows a player to be selected from
a drop-down list of candidates); the Rival Football Club (which allows a rival football club
to be chosen from a drop-down list); and the Message Soundirack (which allows a music
track to be chosen from a drop-down list and which is played as a background track in

addition to the audio associated with the selected audio/video clips).

When all the details have been entered into the form, the user may press the ‘Preview
Your Video Message’ button at the foot of the page. From a user’s perspective, this then
takes the user onto the second stage of the process described below (provided s/he has

filled out the form sufficiently — see belowy).

From the system’s perspective, pressing the preview button causes the contents of the
form to be pre-processed. In the present embodiment there are two stages to this pre-
processing. Initially a Javascript running on the user’s client browser (the Javascript is part
of the HTML of the form-entry page) looks for empty fields in the form and requests

completion from the user if any are found.

A second stage of pre-processing is performed by the web server; thus, the information
entered into the form is sent to the viral video service web server and there a PHP script
checks the free text fields (the user’s name and the recipient’'s name) against a ‘swear list’
text file supplied by Club A. The swear list is a text file containing proscribed swear words
selected by Club A. The PHP script checks for any instances of the words in the swear list
in the free text fields, and if any match is found, then the word is replaced by four asterisk
(") characters. The remaining details are converted into numeric form using look-up
tables for each of the selectable parameters in the video. These numbers are used as the
values for the selectable parameters in a parameter list message which is then sent from
the web-server (which in the present embodiment acts basically as an interface between
the user device and the delivery server) to the viral video service delivery server — the
delivery server is kept separate from the web server in the present embodiment since they
perform rather different functions, however these functions could be combined into a
single device (alternatively the different functions could be further distributed between
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different devices depending on the overall number of connections which the solution
needs to support etc.). The delivery server comprises most of the functions shown in
Figure 3 apart from basic web-server functions, i.e. the delivery server performs the
parameter processing, store and lookup functions, and provides the media assembler and
the template store and the media and content store. Thus, in overview, the web server
receives the form info, and converts it into a suitable form for passing to the delivery

server and then it sends this information to the delivery server for further processing.

As an aside, In the present embodiment, when the delivery server receives a set of
parameters for the first time from a respective user, it stores these in a look-up table
together with a reference to the entry in the table which is then passed back to the user
device (via the web server) and can thus be used by the user-device either for generating
a subsequent preview or as the reference for sending on to one or more subsequent
recipients of the video article message (discussed later in the scenario as viewed from the

user’s perspective).

Returning now to the user’'s perspective, as mentioned above, once the user has
successfully completed and submitted the form by clicking the preview button, s/he is

moved to a hew web page cdrresponding to Stage 2 of the process.

Stage 2: Previewing your video

From a user’s perspective, at this point the video specified by the various options selected
by the user is then displayed to the user. The processes performed by the delivery server
to enable this are described in more detail in a separate section below entitled
“Assembling the Media Article”.

During the preview stage, as well as being able to interact with the video itself (e.g. to
mute the sound, pause the video, rewind, fast-forward, etc.), the user can select one of
two options, namely to “Re-edit the Video” (this takes the user back to the form-entry,
“Stage 1” page where s/he can change the options selected to generate a new media
article) or to “Send the Video” in which case the user is moved fo a new web-page
associated with Stage 3 of the process.

Stage 3: Sending your video

Upon the user selecting to “Send the Video” s/he is moved to a new web-page where the
user’s information (name and email address) is re-iterated together with the recipient's
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name. It also includes empty fields to be completed by the user for the email address of
the recipient, plus additional pairs of of name and address fields for additional people to
be copied in on the video message (each generating in due course a new impression —
see the discussion of media article assembly below). There is also a tick box allowing the
user to subscribe to further offers from Club A. Having filled in at least the email address
of the main recipient, the user clicks on a send button which then takes the user to a final

closing web page.

Closing Web Page

Having clicked on the send button (again provided that at least the main recipient email
address has been filled in and no additional recipients have been specified without valid
email addresses, etc.) the user is moved to the closing web page where s/he sees an
acknowledgement that the video message(s) has (have) been sent. The user additionally
has options now to either submit feedback on the experience (which generates a

feedback fdrm) or to create a new message, in which case they are returned to stage 1.

Recipient Experience

Recipients of a video message receive an “acknowledgement” email which contains a link
to a special video playback web page provided by the web server. This web page includes
a display area where the Media article “created” by the sender is displayed to the recipient
(with the normal video playback controls such as mute, rewind etc.). In addition the web
page provides two selectable options (i.e. “buttons”) to enable the recipient to select one
of two main options (in addition to the video playback controls), namely to submit
feedback (in which case a feedback form is generated) or to “create your own video” in
which case the recipient is sent to the Stage 1 wéb page, but, in the present embodiment,
with the various media article composition affecting parameters preselected in the form
such that the recipient can select to modify only those parameters that s/he wishes to
change. In an alternative embodiment however, the values would simply revert back to
the default (and blank for free text entry fields) values presented to an initial creator of a
media ariicle.

Upon completion of the playback of the media article, the two options are still open to the
recipient, but in addition the recipient is displayed a dynamic “Call to Action” (CTA) which
is based on profiling information available at the time that the media article is played to the
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recipient. The dynamic CTA shows different “Calls” depending on the profile of the
recipient. So someone who is not a subscriber to Club A might receive an invitation to
subscribe while someone who is a subscriber but not a season ticket holder might be
invited to become one, etc. Note that the original creator of the message does not see
this CTA — they see a simple playback complete message instead. By not showing any
CTA in the preview stage during creation of the message an advertiser is given a fairly
free reign to place any desired CTA at the end of the playback by a recipient without
giving rise to adverse reactions from the users (i.e. senders and recipients) resulting from
a sender feeling initially that he had “control’ or visibility at least over this aspect of the
article and then finding out subsequently that s/he didn’t.

Media Assembly

In the present embodiment, there are two main processes involved in permitting media to
be rapidly assembled and delivered to a user over a network connection. The first is a

pre-publishing process, and the second is an assembly and delivery process.

The pre-publishing process is performed over a period of time by human editors using a
set of creation tools including a creation tools database. This process involves
determining a set of playlists for each given set of possible input parameter values and
pre-processing each possible required audio/video component as much as possible to

minimise the amount of work needed to be done by the assembler.

Thus, as a pre-publishing stage, the delivery server has identified at least one playlist for
each possible combination of the selectable options (the free texi eniry options are
handled using a FLASH overlay mechanism which takes as in input parameter some free
text to be included in the overlay — other input parameters required by the FLASH overlay
mechanism (e.g. font, size of text, duration, etc.) are pre-set as part of the pre-publishing
playlist generation step). Therefore, when the delivery server receives a parameter list
(possibly after some pre-processing by the parameter processor 314), in overview, it looks
up the pre-published playlist, obtains the audio/video clips specified in the playlist, and
then the media assembler combines the different video or audio/video clips together to
generate the media article for subsLequent download back to the user (Note some of the
audio/video components will need to be concatenated along the timeline — e.g.
audio/video clips, whilst some will act as parallel layers to be “displayed” in parallel with

one another — for example, a separate audio backing track could be interleaved within the
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FLV format file after any separate video or audio/video clips have been concatenated
together along the timeline; similarly any text or graphics to be overlaid over the video are
merged as a parallel layer at the assembly stage). In this way, the final media article for

download and display to the user is generated.

In order to identify an appropriate playlist for each combination of selectable parameters
as a pre-publishing stage, in the present embodiment, there are four key selectable
parameters namely a favourite legendary player parameter, a favoufite current player
parameter, a rival football team parameter and a soundtrack parameter. In the present
embodiment there are 4, 3, 4 and 3 user selectable possibilities given for each of these
options respectively. Each possible combination of favourite player and rival team, and of
the legendary player and rival team is mapped to a set of video clips showing classic
footage (usually goals being scored) involving the selected player when playing in a match
against the selected rival team (where such clips are available — otherwise the clips
mapped to are just classic clips containing the selected player irrespective of the
opposition team). Typically for each player/team combination there are two or three clips
of different durations which may be concatenated together to generate mini-assemblies,
etc. This quickly leads to a large number of possible combinations of clips o be
concatenated to form the overall video — however, as a pre-publishing stage in the present
embodiment, each possible combination (for a given single set of user-selectable options)
is examined for overall duration and only two are chosen, one which most closely matches
a 30 second duration and one which most closely matches a 60 second duration (since
these are the two user selectable options in the present embodiment), and then the

corresponding playlists to these combinations are selected.

Each such combination of the main selectable parameter options may however contain a
number of separate playlists in order to provide further customisation options which are
not controlled directly by the user selectable options such as the bandwidth of the network
connection of the user device to which the media article is to be downloaded, etc; as

discussed below.

Thus, when the delivery server receives either a request message specifying a set of
parameter values selected by a user generating a media article for the first time (this set
of parameter values is referred to as a parameter list) or a request message containing a
reference (in which case it extracts the corresponding parameter list from its lookup table)
this parameter list may in some embodiments in fact be only a partial list with some empty

placeholders for some values which need to be added after some additional actions have
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been taken by the delivery server. In such cases, the delivery server performs these
additional actions in order to complete the parameter list (e.g. measuring the bandwidth of
the device to which the article is to be sent — see below, obtaining any geographical or
current date and time information or additional system information about the user’s device
which may be additionally required, etc.) and uses the completed parameter set to choose
the appropriate playlist, and this is then used to assemble and deliver the audio/video

media article to the client as a progressive video download.

As a final stage of customisation of the media article, additional inputs could be ‘provided
by, for example, the Football Club A (in the present embodiment). This could for example
be done remotely via a secure web-interface and may specify an additional or alternative
clip or animation to include in or after the media article (this could therefore allow dynamic
changes to be made to the video or graphical or audio overlay content efc, for example for
promotional or advetrtising properties, etc.). In particular a new CTA can be provided by
the Football Club and indeed this can be presented as a separate download — i.e. not as

part of the media article at all, but simply a new web page, etc.

In the present embodiment, Flash animation overlays and audio/video synchronisation
information is all packaged in the assembled audio/video media article sent to the client,
however, in alternative embodiments additional information could be sent to the clients to
control the text and graphic overlays, as well as the synchronisation of the audio and
video components that are downloaded.

The process of downloading the content to the client involves a number of stages in the

present embodiment, namely:

1. Flash ‘Wrapper download (the main client application) (if not already loaded into the

user’'s computer);
2. FLV Player Flash Component download (used to check bandwidth); and
3. AV media article file downlioad (Video, Audio, Overlay informatioh).

The AV file could be in a number of forms. In the present embodiment, it is a closed
‘video’ file encoded using a codec which generates the Flash-native .FLV encoded
audio/video file format, however, in alternative embodiments it could be an open
abstracted control file like .SMIL with separate audio/video, image, animation and/or text
files etc. enclosed, referenced or linked to, etc., or some other proprietary multimedia

1

format, etc.
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The ‘Wrapper’ application (e.g. a Flash player plugin for a web browser) provides the
client-side windowing, control, download of files, synchronisation of video playback with
audio tracks and with the overlays etc., as well as the monitoring of user activity (pause,
play, mute, etc.) at the client side (in accordance with the information contained in the
media article.

In the present embodiment prior to downloading the media article (stage 3 of the
download process enumerated above), a bandwidth measurement is made by
downloading a file of a known length (the FLV Piayer Flash component in the present
embodiment) from the delivery server to the client over the network connection, and timing
the duration of the download. This bandwidth measurement is then used to determine

which of a number of delivery options are used, namely either:

1. A graphical alternative (in this case the media article comprises just a Flash animation
which requires much less data than a media article containing real video footage (albeit
after compression));

2. A default quality video media article (where the bandwidth is sufficient for this — this
option represents the normal case for most users having an average broadband network

connection); or

3.A high quality video media article (where less compression (so as to maintain higher
quality) is used and/or video with a greater number of pixels (to produce a greater video
display area size for a given display resolution) is used — this option is used for users
having a very high bandwidih network connection to provide them with an excellent
quality). '

These different delivery options are realised in the present embodiment by assembling
different media articles based on the measured bandwidth — in other words, the measured
bandwidth forms another parameter value used in the selection of a playlist. In the
present embodiment, having made a bandwidth measurement for a particular user device,
this is stored and it is not performed again for subsequent deliveries of a media article to

the same user during the same session.

During playback of the media article, the user interface monitors (in the present
embodiment) any interactions by the user and passes this information back to the delivery
server. This includes mouse clicks on the play/pause button, the rewind buiton, the mute
button, the volume controller and the video window itself, as well as any other control

buttons in the in the client window. All of these interactions are passed as events to the

Insta360
Exhibit 1003  Page 121



10

15

20

25

30

WO 2009/040538 PCT/GB2008/003264
29

delivery server, where they are time-stamped and stored in an impression database,
along with additional information about the delivery of the video to that client, as explained
below.

The impression database tries to fully characterise each “impression” of a complete
delivery process as experienced by a user of the delivered media article — each individual
delivery of an article is treated as a unique instance or impression and is uniquely logged
— in the present embodiment — in the impression database. The logging includes details
of the playlist used to generate the clips (and thus of the clips making up the media article)
the parameter options selected including details such as the user's name and email
address, the recipient’s name and email address. it also includes timestamps for each
aspect of the delivery of the article and any user interaction information (including
timestamps for these); this means that if a user mutes the audio, rewinds some video or
carries out any other click behaviour at a point or points in the video, then the video, audio
and any overlays playing to the user at that or those instants can be determined from an
analysis of the impression log (for example if a user terminates playback before the media
article is finished, the place of playback within the article is noted for posterity). This
impression information can be analysed to obtain useful information for Football Club A

(or whoever the client using the service for their customers or potential customers is).

The database can be interrogated using a report generator, which produces detailed
reports based on analysing the available data in a number of ways ranging from simple
activity reports, through to reports showing the numbers of recipients who watched
specific segments of a specific video. These reports can be used to refine the video and
audio content that is delivered (the Creation Tools are used to change the content
metadata or templates/storyboards, and these changes are then published and passed to
the delivery server.) Reporis are also available to stake-holders like brands, ad agencies,

and content owners (in this case, this would be Football Club A and their ad agency).
|

Notes

In the current implementation, the Sender’s setting of parameters in the ‘Edit’ page (Stage
1) to control the video takes place in 'a client application running on the Sender’s
computer, with the web pages being served from a remote server computer and with a
hetwork connect:on connecting the two computers. Other implementations, like running

the ‘client’ application remotely on the server, could be used to provide similar functionality
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where the Sender’s computing power is limited. Similar options exist for the Recipient’s
computer.

Regardless of how the parameters are captured, the function of the ‘Edit’ page remains
the same: to enable the Sender to set a number of parameters which are then used to
control the content, duration, or other aspects of the video that is served by the server.
The mapping of these parameters to controllers within the Adaptive Media delivery system
need not be one-to-one or straight-forward. So if there is a requirement to deliver a 30
second video and a 60second video, then the 30/60 selection parameter could be used to
choose between two storyboards (one of 30 ‘seconds duration, the other of 60 seconds
duration), or alternatively could be used to influence a number of different sections in a
single storyboard to produce the same control over duration of the final output video.
Similarly, a parameter that is used to select a legendary player can be used more than
once in different contexts inside the storyboard to provide control over an establishing
shot of the legendary player, a close-up action shot of the legendary player, and a closing
face shot of the legendary player. The same controller can be used in different ways in
different storyboards, so a legendary player control might be used to select appropriate
shots in a storyboard featuring that legendary player, or could be used to select a
commentary featuring that player as the audio backdrop to a montage of scenes, or could
be used to insert the legendary player in a storyboard giving an overview of the history of
the football club.

The parameters are thus a simplified and abstracted way for a Sender to ‘Edit’ the video
that is produced (and subsequently sent to the recipient). Once the Sender has chosen
the parameters to control the duration, messages, overlays and content to be included in
the video, then these parameters are stored in a database on the server side, and a

unique reference to that database entry is then used to refer to that set of parameters.

This replacement of the list of parameters by a reference to a record in a database means
that the list of parameters is not revealed when a Sender (or Recipient) plays a video, plus
it eases the tracking of the delivery of specific playlists by reducing the amount of

information that needs to be stored.

When the Sender has set the parameters from the ‘Edit’ page, they can then move to the
‘Preview’ page. The ‘Preview” page takes the parameters stored in the record in the
database, and uses them to select a playlist that matches those parameters (there may be
several playlists that match the parameters) and then fetches the relevant video clips from

the playlist and assembles them into the final output video. So the user can now see the
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video which is produced in response to the parameters that they have set. If the user does
not like the video, then they can return (go back) to the ‘Edit’ page and change the
parameters, then move back to the ‘Preview’ page and review the newly changed video
output.

Publishing is used to optimise the delivery system at the expense of additional processing-
of content. When the process of producing adaptive media in the Creation Tools is
complete, then the publishing process creates the playlists, and also carries out a number
of optimisations on the media content. The optimisations can only take place once the
playlists have been locked or frozen at the end of the creation stage, because it is only
when the playlists are no longer being edited that the exact usage of clips can be
determined. If optimisation was done before the playlists had been locked, then an edit to
a storyboard might mean that a new video clip was used, and that new video clip would
then have to be optimised and added to the delivery system storage.

The publishing process uses the playlists to identify the video clips which are actually
used by the delivery sysiem to assemble the final output videos. For example, a trailer for
a movie might only use a few minutes of material from a 90 minute movie, and so it makes
no sense to store the complete movie when only a few minutes of material are required.
When the video clips have been identified, then they are extracted from the source
material as individual files. These individual files are then processed so that they have a
key-frame at the beginning and their length is adjusted to enable audio synchronisation.
These individual files are then stored, ready to be used by the video assembler to

assemble the output video.

Scenario 3

To further clarify the operation of the above described system, consider a third usage

scenario.

Thus, consider a template to be a story, and the control parameters to be assigned to
elements within that story. So a templated story might be ‘Goldilocks and the Three Bears'
with a control parameter that might be used to control the number of bears - resulting in
'Goldilocks and the n Bears', where n could be any number from 0 to 10, as set by the
control parameter. The video elements that would be used for the various settings of the

control parameters might include the title video clip ('Goldilocks and no Bears', 'Goldilocks
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and the Bear', 'Goldilocks and the 2 Béars', 'Goldilocks and the 3 Bears', 'Goldilocks and
the 4 Bears', 'Goldilocks and the 5 Bears'... ), and key scenes where the bears need to be
visible as a group. Close-up video clips of two specific bears could be used for any setting
of the control parameter greater than 1; whilst video clips containing a third specific bear
could only be used for control parameter settings of 3 or more.

The relationships which connect the parameters and the clips are as described in WO
04/025508, and include metadata maitching, clip sequencing, and cause-effect linkages. In
this case, metadata matching would be used to provide appropriately marked-up clips for
specific control parameters. So clips of 2 specific bears (Mummy and Baby) would be
marked up with a metadata value of '2°, but also marked up with values of '3', '4, '5'...
since they can be used for any setting of the control parameter other than O or 1. Clips of
3 specific bears (Mummy, Daddy and Baby) would have metadata markup of '3', '4', '5"...
Clip sequencing might be used here to determine the order in which scenes are presented
to the viewer, and so the metadata applied to the video clips might have values like
'Goldilocks alone in the woods', 'Goldilocks finds the cottage', 'Goldilocks and the chair’,
"Goldilocks and the porridge', 'Goldilocks and the bed’, 'The Bears return', 'The Bears
examine the broken chair', 'The Bears examine the empty porridge bowl', 'The Bears find
Goldilocks asleep in the bed', and 'Goldilocks awakes and meets the Bears'. Cause-effect
relationships could be used o set linkages between items and video clips, so a control

parameter might allow selection of which items in the cottage Goldilocks interacts with.

So the 'Goldilocks eats porridge' control parameter would be linked via appropriate
metadata fo clips where she eats the porridge, and these could then be linked via cause-
effect linkages to the related scenes where the Bears discover the empty porridge bowl.
So if the cause is set to the eating, whilst the effect is the discovery, then selecting
‘Goldilocks eats porridge' would result in video clips showing both her eating the clips
AND the Bears discovering the empty bowl. But selecting the 'discovery' clips would not

result in the 'eating' clips because of the way that the cause-efiect linkages are set.

An alternative story Template might present the story as a series of flashbacks, where the
Bears discover the broken chair, and we see a flashback of Goldilocks breaking it, the
Bears discover the empty bowl, and we see a flashback of Goldilocks eating the porridge,
etc. In this case, the cause-effect linkages would be set with the cause being the
discovery of the item, and the effect being Goldilocks interacting with the item. The clip
sequencing would be set differently here as well to reflect the flashback structure.
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Metadata could also be used to control the length of the video clips which are shown, as
well as their significance to telling the story. A 'Length’ control parameter might be used to

determine if short, medium length or long clips are used (in practice, a finer degree of

’oontrol over the clips could be provided) and video clips would be marked up with

metadata reflecting their duration, thus allowing a control parameter to determine the
duration of the story. Video clips could also be marked up with 'plot values! reflecting their
importance to telling the story, thus allowing a control parameter to determine the depth of
detail presented in the story.

By choosing short clips with high plot values, then the story will be presented in a short
summary form, where the length and the depth of detail can be adjusted to suit the
preference of the viewer. So a very brief summary of the story of 'Goldilocks and the
Three Bears' might contain just three brief video clips: 1. Goldilocks discovering the
cottage in the woods. 2. Goldilocks and the Bears see each other! 3. Goldilocks runs out
of the cottage. An 'in depth' study of 'Goldilocks and the Three Bears' might start with a
long establishing shot zooming in to the path leading in the woods as Goldilocks skips
happily along it in the bright sunshine, with her quaintly pretty house receding into the
distance behind her. As she goes deeper into the woods, the atmosphere might darken,
the music might become less bouncy and more gloomy, and various cutaways to séuttling
or attenti{/ely watching woodland creatures would be included... As can be imagined, it
might take half an hour of screen time just for Goldilocks to get to the cottage, if a skilled

director is in charge, out of a total running time of over two hours.

Different Templates might be used to produce different versions of the story, using video
clips from a common pool, and perhaps adding in additional clips for spegcific purposes. So
'Goldilocks and Godzilla' might only require the Bears to be replaced with Godzilla for a
simple version, but a more sophisticated version might replace the cottage with a
Japanese setting. 'Goldilocks and the Three Godzillas' then requires just video clips of two
more mutated lizards to be added. Complete localisation to a Japanese orientation might
require the porridge to be replaced with sushi, the chair with a tatami mat, and the bed
with a bedroll and hard pillow, and‘perhaps a change of halir colour for the leading lady!

The use of Templates, metadata and relationships means that simple control parameters
can be used to enable an end user to control the story, characters, length, depth of detaiil,
and many other narrative features, without needing to know anything other than how to

interpet a control parameter name and change the setting. In contrast, trying to provide a
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method for an end user to control the complex inter-relationships between the various
elements in a video story would require detailed knowledge of continuity, editing, story-
telling and other skills.

An MP3 player's playlist facility provides the ability to sequence tracks in a specific order
and so share the resulting list with others, and might be seen as being, in some way,
analogous to the description above. But this invention provides multi-dimensional
abstraction of the controls from the resulting media experience which are not available in
a simple playlist. The component video clips are not in a simple list, rather they are
assembled depending on the Template's story, the sequencing ordering, the control
parameter settings for length, plot value, etc, and any linkages and cause-effect
relationships.

The above scenario is now further expanded upon by considering some example
possibilities for the simple parameters which the user and/or third parties can manipulate
to obtain different media articles and the mapping rules which convert these into control
parameters which are directly useable by the media assembly means in order to generate
a corresponding media article (at run-time).

Adjustable parameters

User controls presented to a user could include a choice of animals for Goldilocks to
meet, food items to be consumed, and furniture items that can be interacted with.
Because the actual assembly of the video is carried out at the’ time of delivery of the
video, these parameters are not required to be finalised until that delivery takes place, and
so placeholders can be used that are only resolved at the time of delivery. (For simplicity
this 'time of delivery' variability is shown in the following lists as "Local', meaning that the
valug is determined by time, location, or another contextual parameter relevant at the time
of delivery of the video.)

So a list of 'Animals to be interacted with' could be:
1. Bears
2. Mice
3. Godzillas
4. <Local Animals tbe>

Where option 4 can be changed to suit the local requirements at the time of delivery,
which could be time-based (Owls at night, Pidgeons during the daytime), location-based
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(Pandas for China, Eagles for the USA, Badgers for the UK...), context-sensitive (Donkeys
for Blackpool, Cows for Surrey, Dogs for Crufts), or advertiser-based ad placement (The
Cadbury's Caramel rabbit girl, or the Churchill dog, or a Ratatouie rat).

The food items to be consumed' could thus include:
1. Quaker oats

. Kellogg's Cornflakes

. Jordan's Crunch

. <Local basic food thc>

[ I S

. <Local speciality tbc

The furniture items to be interacted with' could include:
1. Sleeprite mattress

. Ikea Bodun bed

. <Local utility furniture thbc>

. <Local speciality furniture tbc>

o A WD

. <Local dealer of branded furniture tbc>

ltem 5 in the ‘furniture list' provides two levels of abstraction: the brand of the furniture,
plus the name of the dealer. This abstraction can be extended to suit complex chains of
sponsorship, franchises, dealerships, partnerships and many other trading relationships

and marketing arrangements.

In a similar way, the initial parameters may be pre-defined, or made
'local':

1. <Local minimum time tbc>

2. <Half way between local minimum and maximum tbc>

3. <Local maximum time tbc)

The delivery system will take the time control parameter shown here, convert the
<expression> to a real value, and assemble a video with that as the duration parameter.
(Limits on acceptable values for these locally determined parameters will need to be set.
during the design stage of the adaptive media.)

Mapping Rules
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The 'animals' control parameter could control video clips within a template, so that each
time an animal clip is defined in the template, then a video clip with the animal set in the
control parameter is included in the video delivery, so bears could become mice or
Godzillas or whatever the locally appropriate animal is. Alternatively, this parameter could
choose templates so that different stories are told. In the case of Bears, then Goldilocks is
slightly smaller than the bears, and is probably threatened by them, but for the case of
Mice, then Goldilocks is much larger than them, and the mice are likely to feel threatened
by Goldilocks, and so the story would be very different.

The ‘food’ and ‘furniture’ control parameters might be used differently in different
templates, and so the Bears case might have a long shot of the bears throwing the empty
porridge bowl across the kitchen, whilst the Mice might have a close-up of the mice
scuttling around the empty bowl. Goldilocks might be able to almost fit into the Baby

Bear's chair, but would squash a Mouse's chair.

The content creation tools used to produce the video clips, assign metadata, and add
relationships need to take these inter-relationships into account as part of the design and
creation process. This is similar to the existing accessibility and acceptability criteria in
video production - like testing for compatibility on monochrome televisions, looking for
political incorrectness, providing sub-titles or signing for the deaf, providing spoken

commentaries for the blind, etc.

More generally, the initial parameters (for example animals: bears, mice, godzillas) are
intuitive controls for human users or for simple broad sweep manipulation by either human
users or simple automated processes whilst the control parameters resulting from the
mapping means are parameters such as <large animal template> and <in depth length>
to enable the media assembly means to. select an actual template (e.g. the in-depth, large
animal story template) and then to select actual media segments for insertion into specific
placeholders provided by the selected template (e.g. 3( or 2 or 1 or 0)-bear scenes,
atmosphere scenes, etc.) as discussed in WO 04/025508. Once the actual desired media
segments have been selected they are assembled together in an order which also
depends upon meta-data contained in the media segments which gives an indication of

the correct ordering of these segments, efc..
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CLAIMS

1. A system for creating and editing time-varying media articles, the system
compryising:

a sender user device and a recipient user device both having a user interface
including a media presenting means and a parameter editing means;

media assembly means for assembling a media article based on a set of
parameter values such that different sets of parameter values will cause correspondingly
different media articles to be assembled; and

media segment storage means for storing a plurality of media segments suitable
for combining together to form a media article; wherein

the user interface includes means for generating a reference associated with or
including a set of parameter values suitable for use by the assembly means in assembling
a media ariicle, the reference being suitable for electronic distribution from the sender
user device to the recipient user device and such that, when provided io the media
assembly means, it permits assembly of the media article and presentation thereof within
the media presenting means of either the sender or recipient user interface, and wherein,
upon receipt of the reference by the recipient user device, a new reference may be
created, based on the parameter values associated with the received reference, by
modifying one or more of the parameter values to generate a new set of parameter values

using the parameter editing means of the user interface.

2. A system according to claim 1 further comprising mapping means for mapping
initial parameters to control parameters which permits a user to control the values of only
a relatively small number of initial parameters via the user interface, which are then
mapped by the mapping means to control parameters which more directly control the

operation of the media assembly means in its assembly of the media article.

3. A system according to either one of the preceding claims wherein the media
assembly means is operable to select and combine media segments stored in the media
segment storage means in accaordance with a set of control parameters which include, or
are derived from, parameter values set by a user in combination with parameter values
determined by a third party or in dependence upon contextual variables.

Insta360
Exhibit 1003  Page 130



10

15

20

25

WO 2009/040538 PCT/GB2008/003264
38 )

4, A system as claimed in any of the preceding claims wherein the media articles
are audio video media streams suitable for playing by a media player embedded in a web-
browser of a user device. '

5. A method of creating and editing time-varying media articles, the method

comprising:

causing a user interface on a user device associated with a sending user to
display a media presenting area and a parameter editing area;

responding to user inputs from the sending user via the user interface to set a

plurality of values for parameters displayed in the parameter editing area;

responding to further user inputs from the sending user via the user interface to
cause a message to be sent to a user device associated with a recipient user including a
reference to the values for the parameters selected by the sending user; and, in response
to either the sending user selecting to preview the media article or the recipient user

selecting to view the media article by referring to the received reference:

assembling a plurality of media segments, stored in a media segment storage
means, in dependence upon the set values for the parameters dis:blayed in the parameter
editing area, or referred to by the reference, in order to generate a media article; and

causing the generated media article to be played within the user interface of
either the sending user or the recipient user respectively; wherein, when the recipient
uses the reference to view a media article, the user interface of the recipient user device
is caused to provide the same functionality as was provided to the sending user so the
recipient user can view the parameter choices made by the sender user to cause the
particular media article to be assembled and may further edit the parameter values to
cause a different media article to be assembled and to permit the recipient to generate
and forward on to further recipient users a new reference to the possibly edited set of

parameter values.
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6. A method according to claim 5 further including the step of mapping the

parameter values set by the sendin'g user to a set of control parameters which are then

used directly to assemble the plurality of media segments.
7. A computer program or programs for carrying out the method of either of claims 5
or 8.
8. Carrier means carrying the computer program or programs of claim 7.
Insta360

Exhibit 1003  Page 132



FigUre 1

%
TN
PRESENTATION \—/
VEAS VEDIA
ASEGHENT
STORE
MEDIA
ASSEMBLY H/
MEANS
0
MAPPING
MEANS
0

Insta360

Exhibit 1003  Page 133

e/

8E€ESO0F0/600T OA

FOTE00/800TH D/ LA



WO 2009/040538

15

2/3

PCT/GB2008/003264

135

\
\

120
//

PREVIEW ,/

SEND //

lllllllllllllllllllll

Figure 2

Insta360
Page 134

Exhibit 1003



SENDER%/E’OO

I 0

USER ¢
INTERFAGE . |r==omzmmmnprmeenne

| wEspagE /312
| GENERATION (' TEMPLATE
| ANDDELIVERY | ! STORE
| ‘ !
20 ! 314 ! 320
A f i v / i / 330 vy / / 100
' | MAPPING NEDA
NPUTPARAS|  PARAMETER N i -5 ASSEMBLY [ MEDIA PLAYER +®
530—| Seavceprovoed__1, PROCESSOR MEANS
540_ 30 PARTIES !
PROFILE DATA 31 6
0 EDA SEuENTI 40
PARAVETER fie STORE

STORE

A

510
MESSAGE
SENDER ™ 1 RECIPIENT

I /318
510
PARAMETER

RECIPIENTE—» LOOKUP L ,()

PRESENTATION. _g

Figure 3

Insta360
Exhibit 1003  Page 135

B8E€SO0F0/600T OAA

e/e

FOTE00/800TH D/ LA



Intemational appllbatlon No

INTERNATIONAL SEARCH REPORT

PCT/GB2008/003264

A. CLASSIFICATION OF SUBJECT MATTER

INV. G11B27/034 G06Q30/00 HO4N7/173

According to International Patent Classification (IPC) or 1o both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification syslem followed by classtfication symbals)

G11B G06Q HOAN

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulled during the international search (name of data base and, where practical, search terms used)

EPO-Internal, WPI Data

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US 2003/093790¢ Al (LOGAN JAMES D [US] ET 1-8

AL) 15 May 2003 (2003-05-15)

abstract =

paragraph [0092] - paragraph [0108]

paragraph [0117] - paragraph [0127]

paragraph [0209]

paragraph [0221] - paragraph [0232]

paragraph [0257] - paragraph [02568]

paragraph [0270]

paragraph [0311] - paragraph [0312]

paragraph [0319] - paragraph [0320]

figures 3-5

—f—

m Further documents are listed in the continuation of Box C. E See patent famity annex.

* Special categories of cited documents :

document defining the general state of the art which is not
considered to be of particuiar relevance

earlier document but published on or after the international
filing date .

document which may throw doubts on priority claim(s) or
which.is cited to establish the publication date of another
citation or other special reason (as specified)

document referring to an ora! disclosure, use, exhibition or
other means

“P" document published prior to the international filing date but
later than the priority date clhimed

A
=0

UKl

-0

g

o

oy

g

later document published after the intemational filing date

or priority date and not in conflict with the application but
cited to understand the principle or theory undertying the
invention

document of particular relevance; the claimed invention

cannot be considered novel or cannot be cansidered to
involve an inventive step when the document is taken alone

document of particular relevance; the claimed invention
. cannol be considered to involve an inventive step when the

document is combined with one or more other such docu-
ments, such combination being obvious to a person skilled"
inthe arnt.

document member of the same patent family

Date of the actual completion of the international search

8 December 2008

Date of mailing of the intemational search report

17/12/2008

Name and mailing address of the ISA/

European Patent Office, P.8. 5818 Palentlaan 2
NL ~ 2280 HV Rijswijk :
Tel. (+31-70) 3402040,

Fax: (+31-70) 340-3016

Authorized officer

Luca, Mihai Bogdan

Fom PCT/ASA/210 (second sheat) (April 2005)

page 1 of 2
Insta360
Exhibit 1003  Page 136




INTERNATIONAL SEARCH REPORT

International application No *

PCT/GB2008/003264

C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

A

US 2002/049783 Al (BERK STEVEN N [US] ET
_AL) 25 April 2002 (2002-04-25)

abstract

paragraph [0008] - paragraph [0011]
paragraph [0025] - paragraph [0027]
paragraph [0032] - paragraph [0036]
paragraph - [0044]

figures 2-4

WO 99/26415 A (SCIDEL TECHNOLOGIES LTD
[IL); BAR EL DAN [IL]) -

27 May 1999 (1999-05-27)

figure 1

page 10, line 3 - page 11, line 5

page 11, line 20 - page 12, 1ine 15

WO 01/99403 A (YESVIDEO COM [US]; FU SAI
WAI [US]; SIT HON PUN [US]; AHMAD SUBUTAI
fu) 27 December 2001 (2001-12-27)

page 23, line 23 - page 25, 1line 23
figures 1,3,4b-5b,5h-8 ’

WO 2004/025508 A (BRITISH TELECOMM [GB];
STEVENS TIMOTHY SEAN [GB]; PALMER ALEX
STEVEN J) 25 March 2004 (2004~03-25)
cited in the application

page 22, line 20 - line 30

figures 2,3,8,17,22

claims 1- 4

WO 03/098932 A (KONINKL PHILIPS
ELECTRONICS NV [NL]; KELLY DECLAN P [NL];
VAN GASSEL J)

27 November 2003 (2003-11-27)

the whole document

US 2005/102324 Al (SPRING LESLIE [US] ET
AL SPRING LESLIE TUST ET AL)

12 May 2005 (2005-05-12)

the whole document

1-8

1-8

1-8

1-8

Fomn PCTASA/210 (continuation of second shest) (April 2005)

page 2 of 2

Insta360
Exhibit 1003  Page 137




INTERNATIONAL SEARCH REPORT

International application No

PCT/GB2008/003264
Patent document Publication Patent family Publication
cited in search report date member(s) date

UsS 2003093790 Al 15-05-2003 NONE
US 2002049783 Al 25-04-2002  NONE

WO 9926415 A 27-05-1999 AU 1051199 A 07-06-1999

' EP 0950318 Al 20-10-1999

WO 0199403 A 27-12-2001 AU 6843201 A 02-01-2002

EP 1310086 AZ 14-05-2003

JP 2004501574 T 15-01-2004

us 2005281535 Al 22-12-2005

us 6882793 B1 19-04-2005

WO 2004025508 A 25-03-2004 AU 2003263364 Al 30-04-2004

CA 2496226 Al 25-03-2004

CN 1682217 A 12-10-2005

EP 1543447 A2 22-06-2005

EP 1956501 Al 13-08-2008

JP 2005538476 T 15-12-2005%

UsS 2006010162 Al 12-01-2006

WO 03098932 A 27-11-2003 AU 2003219435 Al 02-12-2003

CN 1656805 A - 17-08-2005

JP 2005526331 T 02-09-2005

_ us 2006059260 Al 16-03-2006

US 2005102324 Al 12-05-2005 us 2008183760 Al 31-07-2008

Form PCT/ASA/210 (patent family annex) (April 2005)
Insta360
Exhibit 1003 Page 138




Electronic Acknowledgement Receipt

EFS ID: 37235940
Application Number: 16535940
International Application Number:
Confirmation Number: 9986

Title of Invention:

VIRTUAL LENS SIMULATION FOR VIDEO AND PHOTO CROPPING

First Named Inventor/Applicant Name:

David A. Newman

Customer Number:

137002

Filer:

Vadim Polonichko/Sandra Streams

Filer Authorized By:

Vadim Polonichko

Attorney Docket Number:

46DG-026055

Receipt Date: 23-SEP-2019
Filing Date: 08-AUG-2019
Time Stamp: 01:00:55

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment no
File Listing:
Document .. . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)
96958
1 Information Disclosure Statement (IDS) GP-46DG-026055_SyncIDS- o 7
Form (5808) Formpdf 5142fbf50c83f9850881cfe2555749d4d 18a
1b81
Warnings:
Insta360
Exhibit 1003  Page 139




Information:

This is not an USPTO supplied IDS fillable form

505200
. GP-46DG-026055_Transmittal-
2 Transmittal Letter Letter odf no 1
€ er.p 1dafb610ect dadaf6e81958392fbdad602f4]
Warnings:
Information:
2282834
3 Foreign Reference GP—46DG—02603?—Fore|gn—167. no 31
p a73898b13ff25c¢8c86d2571820c536706d 6t
blc4
Warnings:
Information:
2470650
4 Foreign Reference GP—46DG—02603?—Fore|gn—168. no 46
p 4fa130aee263332f1428730e51017af2d%e6|
S5cc0
Warnings:
Information:
1641887
5 Foreign Reference GP—46DG—02603?—Fore|gn—169. no 37
p f04fc0f1 cf1d6dd91d7d cce6d377a8bd 6928
7e71
Warnings:
Information:
1441569
6 Non Patent Literature GP-46DG-026055-NPL-170.pdf no 16
982d6¢1c24b5b97fffb7cSeafddfble2bad 1y
53
Warnings:
Information:
2043481
7 Non Patent Literature GP-46DG-026055-NPL-171.pdf no 24
6898d24233b8a25868062a742a2a8d170e9
f44f9
Warnings:
Information:
630986
8 Non Patent Literature GP-46DG-026055-NPL-172.pdf no 15
405d21d4d27fa817ae3de877279f8db3ccf4]
c5f3
Warnings:
Information:
Insta360
Exhibit 1003  Page 140




Non Patent Literature

GP-46DG-026055-NPL-173.pdf

400404

Seeed5dd29d78207cf78f27695029%c1c62
439

no

Warnings:

Information:

10

Non Patent Literature

GP-46DG-026055-NPL-174.pdf

1471706

€9284b2edeal04229ffo48d817fbdc492b9
42c3b

no

14

Warnings:

Information:

11

Non Patent Literature

GP-46DG-026055-NPL-175.pdf

1650063

1d4dda2b52311befOb4e4 2b6a564ed8834
360ea

no

12

Warnings:

Information:

12

Non Patent Literature

GP-46DG-026055-NPL-176.pdf

1123460

7e5c12396423ab4a887d2f1c31bf7789b3e
bdfdc

no

Warnings:

Information:

13

Non Patent Literature

GP-46DG-026055-NPL-177.pdf

1743765

6ba15b11242dce0fbcde705817a9875fced
3a576

no

11

Warnings:

Information:

14

Non Patent Literature

GP-46DG-026055-NPL-178.pdf

965992

3849da4al1247f8433d16afa3folef1b65da3
025e

no

12

Warnings:

Information:

15

Other Reference-Patent/App/Search
documents

GP-46DG-026055-NPL-179-
Other.pdf

765868

6902dda96bc41581ebc5Ted5ccal5e67e22)]

no

10

Warnings:

Information:

Exhibit 1003

Insta360
Page 141




Other Reference-Patent/App/Search

GP-46DG-026055-NPL-180-

103399

2
16 documents Other.pdf no
dbaadde68e229e8d26b579cd 3608efc62d5)
40112
Warnings:
Information:
824269
Other Reference-Patent/App/Search GP-46DG-026055-NPL-181-
17 no 7
documents Other.pdf
afc0a35aa2d9548b5b80ed9c62a863alaf2 1|
e24c
Warnings:
Information:
4033507
Other Reference-Patent/App/Search GP-46DG-026055-NPL-182-
18 no 26
documents Other.pdf
5452ab068569e48b2c77c7e8f82b640291¢|
c4bc9
Warnings:
Information:
465236
Other Reference-Patent/App/Search GP-46DG-026055-NPL-183-
19 no 14
documents Other.pdf
eedd0da9616fch8d5f1d2aaabbf6084228¢1
08af
Warnings:
Information:
179081
Other Reference-Patent/App/Search GP-46DG-026055-NPL-184-
20 no 4
documents Other.pdf
3c381f4fabf5a74165540bee2624b19c28eb)|
aS4e
Warnings:
Information:
462584
Other Reference-Patent/App/Search GP-46DG-026055-NPL-185-
21 no 7
documents Other.pdf
22c5e9a4e0c3ef022a9d 187 cdccc9e596f3¢
Warnings:
Information:
209905
Other Reference-Patent/App/Search GP-46DG-026055-NPL-186-
22 no 2
documents Other.pdf
737bb2e87f4896050a73627c788d3d 94 bfd
7cfdé
Warnings:
Information:
Insta360
Exhibit 1003  Page 142




Other Reference-Patent/App/Search

462584

GP-46DG-026055-NPL-187-

no 7
23 documents Other.pdf
edf2a74ab271e44295fc090ec15d16d8d98
96771
Warnings:
Information:
1420209
24 Non Patent Literature GP-46DG-026055-NPL-188.pdf no 6
d33603558a1e7e5090961438409d8ed574
3301ab
Warnings:
Information:
1336836
25 Non Patent Literature GP-46DG-026055-NPL-189.pdf no 10
0c2accd0f8c283823a76c37eb4a27a68595¢]
653c
Warnings:
Information:
943041
26 Non Patent Literature GP-46DG-026055-NPL-190.pdf no 9
f2dfdc9906ce368263eb310dde 1f58cc4922|
3c5a
Warnings:
Information:
937780
27 Non Patent Literature GP-46DG-026055-NPL-191.pdf no 9
8580095e08c1cadelebe1d715ff6b3alfoaz
Warnings:
Information:
Total Files Size (in bytes): 30613254
Insta360
Exhibit 1003  Page 143




This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
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geotag Mentiying the geegrephic fucation af which the panoranic msgs was caplured”; The s 1 ey afsrnstively o additionaily
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Comtinumtion ol .
Fax No. V2. Clintiong snd Expranations:

Ragarding clarw 5, Lok in view o Rilghey tepohes e method of chains 1. Ofek Ruthar tvaches staring by vides sevver 3 sesond vided
togg senoit ¥ideo Content LA By 2 sesmid CRINATR and 3 SR st
o an associstions dataset 5430, which may be manted separaiely nY contiguousty with panoanic image datmst JXR andior addituna)
mediz datana 530 on ong of Mors corierreadable storage med Mg Dy the winten servssr, Based on user mstadaii and
video mxtacdais 2 serond matching poyting of B second Vi, 1he 58000 dithing povtion o figd GRNDNQ MRS
within & threghold wieinily of the farget [para J0041], 0481 A s of maiching sadidons! ¥ A0 In
the information pred of user ftecfucs 558, oplionally Hitered using any of warous methods Erosn i thaad'd £ of & phorality of
frames of the seoond iatching postion of the seoond video, sefzcling o stb fame, the s6k fame having nsetser relevast 1o e trget path
{pars (0044, [O048) At any ghven time, the viewport sgy display image fatg, ressived from saever 31 3, repesseting & posion of &
panoramit nage 525 of & Mvbid panovaic iman in sccordenoe wih 8 parthiular viow givectin ), and combining th seipoted subvimnes
i Genarats » seosrd sorfon of e sput videe refeysnt b iha targel (pars HOA A st of malching agstitional medis asots may S be
waries meitinds nown 8y 1wy

ey 510 may peoduce the appropsiate hybiid ims

rsponzs o desr S8 seleaing ap adfitonal medis
§ provide # Toe display i the viewpor! of paer farfacs 838 and combining e st ¢
cutpet vidae inacs [DO4E], (4SR0S, HINI54] In response to user 860 sefectiuy an additional mucia shiect o the st sevver S10may
penrios e appropisie i image dete and provide i for display it the viswport of wser injeriace 5 % Qk ¢ ot tnanh & second
snherdical selaring & sub frame hawing & rue sphedoal ek of view, Howewsy Behey tu, oharical wdes (s [0088] compraile
sphereat FOV imagas are readout’), and & sul e having & non sphencal view [pars {OUBTIDNSA] Fig. AT graphielly Hustetss an
instancs whess e fvage of & person is capured it & el portion of tha nage T0m shown by he visdinder 18 of $he comera T3, X
would Rvus Besn sEous 10 & person having andinery skill In the it to use the spieical video of Ritehey i ihe mathod of ek, s ihet e
wissthieet swould B compeised siosing 3 ssoong sphedes! video, and selecing 8 sub hame having 2 non spharios! finld of view, Hs suly
$raras having content relawsm 10 she St path, Beosuen tha spherfosf vides of Riniey aliows an entire surounding soens 0 be recorded
{pars ROANY '

Regarding clam 7, Ofek in view of Ritchey saches the method of oisim 1. Ol fdher tnachis S method Rirdher pomptising: reasting
fhe user otadata fony 2 looation racking devine tarking the target path of the targed (paes KRS! GOS0 ‘Based on the geogrsphie
toeatiosn Montified Dy e metadain of sdditional medix object image frame 360, penotamie inags 210 Sncaing Image gortkon 318} ix
ientifing 5¢ corssponding to e ohssst pancrama in the sssociation data for the additisna madia objeat ' )

Regarding clainy &, Gfek feaches & nontiamiiony somputer-ssrialte soreps maium storng i tons for pentnsiog an oulput videg
feruis video content {pars [OG46], J0043], [0048] tadimdd be sppmciated that panoramic imsgs detaset 520 srrad sddiicnal med ABet
531} may de implemesiod on 2 single computer raadeble mediam or on sepais tomputerreadable media, aad that sach individual

pamtrchions 10 delerming assosalions between atditional modis ohjocis 535 and panwisinis e 5287, the istuctions when axeouted
b SF 0N ROCESSEIE paiving Hhe Ohe of more BIECesSurS o perornt (s [0043], 6] Server S0 may ba prograsrned with
eunnpu RS EE nsinaations b dubinive associatiung batwaen addiienat modia objncts 535 aad panorgsis nages 3 Bbesps
ftuding: skefing 5 st viven having fieat video content and fisst video metadate incheding locntinn dats pestaling 108 Reation of 2 first
caman: sapring he s sphevical des conlent and ning dals pariniig 1 8 Sme of caplure of the tiwt sphecicst video content [para
CO40O04 1], (048], O80T "Sarvar 10 may have soess 108 pandramia inkge datasel 520 and on addifior A poacdia dalasst B35 the
retrdRta Ry iz 1 gevtey idwifing he geographic fnnation at which e geeoramiz nage wis oaple The meladate may
shtarnamesly oF addifonatly ndivete otber pammeiss of sn sddiional miedis obles, sih ws e uthor, sibject, andior fime at wisinh §was
raiEed); secaiAng sy metadnts representing brations ad limes weresponding lo o fargst {pars {046, 000, [GGE8] To search for
seiiional sdia obinos Mat the usey may Wish 10 view, Fe user may sider & seach quary relaien 10 GnRe O Mons: paras e 18 e
adrdiional madia objsas, such 35 3 logation stahich they weres caphured, & ta dhichs theny wars Capiuad, an aushor sho sapied
hsn, of 3 sabged thay depiol), deteaiaig by 1e viden serd 3y i mstadata and the st vides mstadata, » fingd mutehing
pardion of i Brs DUROTSIRRY vides, s R reuching portion of the 8 ¥ bw frsk matohing ot saphired sdan the firgt onnmes
was within a tweshobd viehuly of e tamel ipara [MS], [U045, 6066} M3

Hwaed points of interest jeprasent Brisly nings Bt
featires o6 3 panomirie mage snd features of an addihrel medie cbjewt frame Bt depint the same sters w phy ubjead., In the
example of Fig. 8, metchad points of intorest, indicated Dy amows $U0, provide 2 ety mapping istween w z shdent hame
380 ared parn i insge portion 318 hai may ba i peaparly aige the b of huliding 3607 wuiputiing the owpul v
{ user interfice 355 through which hybod insye data may be Glapleyed 30 8 uaar i 3 viewpor! paned §10°% Ok ¢
sontert is spherical video conten, of reteiving weer msdadata repssenting @ ¢ SUTHERG @ sequane o
{sub-fratneyg by sescling, Ror ssh of & plurality fenimes of this first matching portion of tha Srd parorsiie vider, a sub-frame edng
content relovant 1 tha target path, each of the svruense of sub-Frames comprising 3 nos-Fnenial Reld of view, ComDIning e soquente
of sub-frarres lo generate o fest portion of the oulput vides relevant to the larget Bt g the videe, Howaver REchsy waches
2 POV images e readout’y, reoeivivg ¢ fuegel el (parR
camara 100 o cawvse e proves
& the Image oF Insges weplaed on | freme,
hing portion of the sphevios! wden, a sut
w spharicst Held of vinw {pera IDORT
fy and dynanically i any SCE

At

sohedcs! video content {pars [BRBS postion oF postions of the compasils sphs
IGOARIO0R T Simitarly, Reglon-ofdrderast (RO firmware is smbedded into
hagdvarg) 1 within the camers to selectively or dynsminally readout only pa
deturwining a sequanns of sub Tramss by solenting for sach of a pluradity of fams
framme heving oontent refzvant 16 the targs path, sach sequente of the sub frames somprisin
[OOBE], the nor sphar ol fekd of sy Busteated it Figues 17 NMultiple RO can be read opts
that is programmad o $i Sompmes t
firat povtion of St video redevant o the target inaes P0RT] Multiple ROE can be read ouf setactively sl dynaimiss iy i any
sequencs T {s progeammed fnto the compuler processing tapabiiiy st ourrals the sensw. The B0 gensor i dynainizally snid
satarivaly Sidressed depanding ou e v o fry e ver 138, 128 or 1 teraoifor sontd devics 1887 and autputing
i v {paeR [OONRY, [OUSET tnd then By 108 & RO processed such st B 18 enlarged u viswing on the display 18 of the
wiveless carners sontd davine 10E) 1 iwouikd haws e olvlous T o pe g ardisasy okl inthe 0 to uae e spheseel video and
sstibe Srasennr asatpantss of Ritohsy fn the misthiod of Ofel, s thas s sedins surraunding soene may B ressrdad | see Ritchey, para {0003}
«ploany seo gontinuaiion on supplemental page- )

ot

a2
i

st of the oulpul vidien witl 1he seoand gonion of the

Gataset may be Implemented on g single or muttiple computer-readatie medie’ Tever IO may br programmed with oo ioe-ensnutatie

sging meEne fivmware and

& processing cannbifty thet conwals the senser), comblning B seguence of sub ramas 1 genevate 2

e {pors JODGAY, 190441 Herver S10 may also havs poressd
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I case the spaen b any of the proceding bawss §8 not suffldent
Contisnation
Box by, Y200

tatfoee and Explanations:

Seogarsing shain §, Ok in view of Rihey lsach the non-trapsiieey sompulerreadalds stovege medium of dlaim 8 Rilchey huther testhes
wherein fwo o mons: of fie seletied sub-fiames curespond o difsrest spatial rogions in difersnt framas of the fire spdsecest vides {pare
OUESMOUSE Fanommic imege proosssing is he prewes nvention audes e toniprises smuch funclions of iafencing ahravinance aud
lusminance and contast betwent subset images snd imags segrents, read ol of images, stiching ineges, detsaninng eres he avea of
choplay, snd panning and Zooming anound paactamie msees fur display’h.

s of clinm 8, Glok further tusches
e instructions when sxecuied By e G0 Gf DN DIOCRRSCTE FURNSY CALEE INR DNE OF ML Provessers s perfonn sleps frnduding:
storiag, by he viien survsr, 3 Serond WHRD DEVING SOOI REarival wideo content cafmurmed Ty & sectny Gt @ and second il
mstadats {para {00417, [0044] Server 510 may siso have acoess 10 an gssociations datasel 560, which may be Enpsmanied sepsRiely o7
contiguousty with panorandc Imsge dataset 520 sadior additiona maie datasst 530 on one OF MGt DOmger rendeble sinage mediay;
determining by the wides server, based on wser metadala and vides matadain 2 sesond mahing porfion of the seoatd viges, the seaond
ratehing porfion tapiured whe 1B second camera was within & Direshod viomty of the eget {pars {00411, {00381 A but of maluiing
additiorssd muetia sbiects may hen e provided & vser 366 it the information papet o BL 35, sisicealy T using
various moethods Xatwn in the s for anch of 5 plusality of frames of tha seoond matnhing perdion of the second videe, salec
frame, the sub rame having content sstevant to the target gt (o 1, {0048} ‘At any given fine, the vivwpon wisy display inage
dily, reoeved fram server 510, sopresenting 2 poriing of & penoramic irege 525 or ¢ hybild panorantic irege i accordancs with &
Pt view diremion’y, and combining the selecied sub-rames o gonerate o secand porion of the culput s sdevant tu the arget
{para JO048] '8 fist of maling sdditions! media mivects may then b provided o user 580 i the informalion panet of user intartace 555,
St sedecling an addiffons meds object from e B,
sppronriats hybrid image data snd peaide i for displisy in the viswpor? of near intecane SR and combiting
i3t video with the second porion of the nulpul video {para (D048, [00481-{0050). 10034} tnresponse 1o usey 88U
2 S thie Bet, server 510 my produse the appragaiate hybrid ans 2a and provide # for displey v
fing & sub fme having & son sphissice Gold of visw.
weies are readnut), and @ sub frams Reving & oy
mzge of 3 persan & raplured 1 @ small portion of
0 @ person handnyg ordinary skl in the art to use

sorver S0 may prodiess
§ e fest povtbor of e o)
1 sedecting an sdcitbas media obl
wipost of usey nferfane 555,73 Ofsk does notterch 3 ssuond spherioad sele
Howsver Ritchey feaches sphadeal video (s (D036 composiie sabariog] FOV
sphencal wisw {pers IBORTIMOORS] Fig. 17 praphically Sustrates an hgterce whare tha
shees image 10a shown i fhe vewfiler 18 of the camena 1) B would have beenr ol

the sphavical vigss o Rl s the method of (ek, 56 et e metied swould hawe tergrised Sring 3 second sphetinal videe, and
selecting 3 subs frame having & non spheriosl fedd of visw, the sub e having content webwvant o e targs path, because th sptmricat
video of Bitchey afnws an entire survounding soses 3o be rsonrded {para [BO031. -

2

Regarding clatm 14, Otek i view of Ritchey terches the son-iransiiory computerseadabls stomge madium of gaim 3. Ofel further
tpaches fw nstroctions when sxesuled by the one or more prrsessan fwdher cause the one oF Mo przessars parforrs sans
naluding: reosiing the uger metadsta from 2 focstion trecking deviee trecking e taget path of the target {(pars OGS0, [B0ATY,
{0058) ‘Based an the peographic ibrstion identiffed by the meludats of additonst mecs oject insge frame 383, panoraimic WMage iy
Non data for sogitionsd magia object}.

{inchading ivegs porton 318} it Kentified ap tomasponding fo the chwmsd panorams in e ag

b video qontant, the Wiges server comprising:
rocessas’y and 2 non-transiory chmmee-

reoment ipara KRISYL [8043] 'Whdch may

rampied with computer- sxezutaiie

irsstrostions’), the instructions when swaculed by the one o Moers pravsssons SRLS ans
ficduding storing 2 first video having Brat video sontent snd first video metadats including lnoation data pertaining 1 lasestion of @ fiest
saney sagirng e fret sphenicsl video content and tiring dats perisineg i o bme of caplus of the fiest spherical video content
DGANTEN 11, H0SE] Servey 510 may bave a0cest o 2 panawks v st 520 and an additiorul medhs dataset 830, whi
irpdemantad using ORE O More compular-reatatle Sovees media’ The snetadata may include 2 geolng idepiffving the googr
#1 which the penoranic image was capiurs’ "The metadata may aftematively or sddiiionally ndicsts oy parar g of an additional
nols oHecy SUCh 55 XS authar, sublent, anfoe Sime el whinh § wes Gaplured), recohing Lser metadata reprasenting leooiions and Simas
COURANGHOING 10 3 Negst (Para RO4S], [OUS0], {ONGST tiser 80 gy samal iy wddits actia objects to view Mssed on sy of various
parametas, such 2 an author of addiions! medis ajects, B sulgect of additiond smied jeois, & v ot which sddtinnat medis abjects
weve coptured. andfors location a1 which addiionst media objects wers capiured'y, detersining by the viden setver, based on the user
rietaniats and the et vides metadsta, 8 st matring portion of the frst panorensic vides, the frst matching porion of the first v the
first matching portion captused when the frst carnera was withis 3 Treshobs viciniy of ihe tavgst {pess (0038 0481 {5030], {00
of intersst 3y addifinnas? media objent Fnage Fama 350 may be meihed W corsspanding peint riorsst Y panoevis bngge 3100
ouiputting e culpul video (pare [BU4G), ((OS4] Thbyid Inage data B, when provided by server $10 and disppyed ty clis SHYY Otk
does not teach the vides roatant is spoica vide Soment, o FeoRving user metadn spensenting 2 arget patly, deleonining & sequance
of sub-Frames by selseting, for ssch of a phoalify o rames of the st mstehing povtior of the st panniemic video, & sub-frame traving
content refevart i the tange path, each of the sequence of sub-lrames ¢ i sterioat Bald of wow, combiangg e gequsnte
of subviramaes 1o generate @ Hrst portion of the cuimal vides ralsvant to the !
spherical video content {para [BUE8] potion or partions of ihe composils §  RIEIS A0 FRRENRNY
FOGSEMOO8T] Simitarly, Region-obintarest (RO} firmwars §s embedded inte 4 A0 {0 oy 3 ¢ Q
fBasdware} 1 within the camera to selectively s dynarderlly resdout cnly TRt e or Rsges dieplayasd on A fame'),
o ving & sedquencs of sub Rames by setocting for ecch of o plurality of framss of My matching portion of the sptesdaa viden, a sub
frame having content refevant 1 the taget path, sach segquence of the sul frames vormgeising 8 non sphering feld of view {psarn {0087
RORRY fhe non sphosicet ekl of vew fustrated in Figure 17 Multide ROE can b read oul selectively and dynamicsly in any Sequenos
3 i programmaed inke i computer procsss pabiity thal copiros th 3
first poriion of e outted video relevant i tha seged [pare [0087] Multipls: ROY can e read o

o

sequence thal is programid iB1o the omratee processing copebiity thet controls the sensae winued}

~pHssgs see condirsistion on sepplemental page-
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I case e spaee S any of the precoding Hoxes is not suificient.
Combmation off N
By Mo, W2 Citatium s Deplarsations:

{eontinued)The RO senuos s dypamially snd sesciidy sdtiasset depending on the vew selasted by the usey 186, 138 or 1287 of the
eracive ooie gevics 144 ann suipiting the viden (purs {UGE3] (00881 A e the bnsgs 108 s BOE processed such that 3
entrged for virking on the dispiay 16 of the wielsss camera controf dovice TOWY Xwouls bove been obvisns i 8 pomson having ordipary
skt in the At 1o use the spherizel videoand sub Same outpuis Of Riichay it e method of Ofsk, so dhat the method would heve comprised
A HHST FRARHEIE TARreRSTRInG & tROgs path, he target st COmpsing R sequesne of e stwimpsd ol soresponding B the ’
of, DECRUEE T ARNencal vines of Richey alows 9% sntire. Sarotnding seens 1 be recorded {pary {GO03)

Fsgasifiessg cdaim 18, Ofs in view of Ritohey tooches e vider senser of dlsim H5 Ritchey funthar tmhiss wheveln b o masg of the
seberted sub-rames conespond 1o diffsrent spatisl regions i dilfsrers frames of the first sphedoat video (funs {EOAHO0RE] Panouamic
imags procsssing in the presen irvention includes and onnpses Such funions of Selaning churmnance and lumiy are contraEst
hetwssn subsel inages and image segments, read out of images, stifohing Images, delominng 8103 the arca of display, and punning wd
Fooraing armand pencrsmie nages for display :

RSFUCEORS when
G Dy e ) Server,

Regarding clalm 18, Ofak in view of Ritchey lnachns the vided server of claim 1
srected by the one oy mors processoss Trther causs 1Ha 408 OF 108 process: g
& gaoond videe heving seound sphenival i content caplured by R 3¢ g { GG 1], [
B F10 may siso have souess 1o an resaciadions dak 343, which may be nplemented separataly of contiguously with ganoramic
vage datasal SH0 andor agddiibmal madia dataset S30 on oo of me compuiy-rgadebly storape wedin’) delermining by the viden
server, based on ussr meladats and vRiso restatat @ second nstahing portion of e second video, the secoad matehing paetis
captured whian e 860060 camens wag within 2 treshold vickky of the teyet (s 00349, F0088] 4 Ist of matching sddiionad media
abents may e b provded o usey 560 irdonaton panst of user interface 388, optinrally fitsrad paing any of vavious maths
Savows I e e): for seet of & plorality of Bames of B seoond misiching pontion of e socond Yides, selecting » sub freme, e sul
Frame hendng soment relvant o the terget pa iz {044, RTS8 any wiven Bme. the wawport ey display mage daie, eeeivad
from server 5310, reprasanting 8 portion of 3 pencremic image 525 or g Fybrid pararsmiv Frage i antordance with 5 pasiader view
dieckng); and combining ths selected sub-ames o generste  seowad ponins of Ihe suifsl video relevant fo the farget {pera [B0481 A
fist of mistohing addithest madia objsois may than De provides £ LA iy the kdonmation panel of user interiace SN% opicegihy Mevad |
R sedecing anadaitional wwddis obiect for e st saress G may
i tha wissvpon of user interfacs &8 s oenbining the st porion
of ther et wide with Sie seeond porion of the eutpul vide {pers (0848], [0G4SLIB05E, [GO84] S s 5 user 580 saled
aduditional meuix obiect frors the B3, server S10 msy producs e angespriate Hvhrlimage date and prow ¥ disgiay i the dewport of
user terfacs 5557, ek does nol teacs & sedond spherics! sefocting o sub frsmes having & non sphesiea] fiald of vew, However Biichey
teadwss sphevionl video {pars [ROBS] ‘compostie FOV images so roadouty, and o sub fame havisg 8 son sphevieal view {para
O0AT- 0 P, 17 grsphiically Busirstes sn
i s viewhnger 18 of Yw camers 1), X woulkd Mave bese obviows 1o & person having andinary ski i the art o vse the syheisal viden of
Ritchey i e mathog of Ofek, mx i B msthod would have sorgpriced storng 8 second sphaiesl videe, sns selecting & sub rame
having & nor spherica Sald of vhiw, the sub frame having content refevant o the farpet path, bevsuse ihe sitverizal viden of Ritchey sllowy
& srdive suraunding seene o He roosrded {para JOR08] )

3 4 st sormpiving storing, By & video
serer, o phirglily of wdecs fpa IN0AG] Sarvrr S0 misy Rave acoese B & pancranis inoge detaset 520 and s sdditional mediz dutaset
530, whith mey be implarnenied o Qne OF fne sompuler-readiaiile 2torsgs siedin’y reosivieny an adil map speaifying for sach frame
Hme of @1 cuiptt wikes, an idantifiar of & viden of e phasality of videos and & spalis! lonation of 8 subfame in the idsatifiod spheiost,

1 video fpara 0044), JO07H0B5T], (0054] Aiieratively, user S8 may el i steg theough s video Fame by Tame to vievw R as fdividhst
{ ambedsed ivages. If the i was taplined with & maving cemers, diferent image frames of the vides may by sorbedded i difiaron

} retativs positons within e same panurasnic inages, sl may be sntudded aaass difersnt pancvamic. inages, sroontiag o ¢
ciiferent geugraphit satione ol which diferent Fosge Fanes wewe o e Yt puints of ferest, indicated by ssrows 800, rwovide
R Hiely mapping batween addlional medie oot rane 380 and panoram spe2 g dinens 395 thad may be used R propesly siign the twe
depintiony of buliding 300 generating the oo video Besed o the ool map, the oulpud widew innkading he sutdrame from the iderified
iris gpecifion i R0 Tame Bee {Parm RUST] K0S4] 1 sodition, the mached puiss o Inderest susy et il measwalie freckshn
e relative position Bt wisch Ao media objs Famss B0 shouid eptimaily s srmbedded willin pan F Rivage patian XVE wesver
SHE may pvide upcted tydid image dst onmtaining the approprate portions of adjusted saditiona! mesia aidect frame 700 ad
prporaric imags 31 wih the nlstive posifion ang smbedding mants ; snd eastplatiing the outpul video {para {0048 sw 10 may
produce e appropsiaie hybrid imags dote and paovide § Soe display . (il suss ot leach the videss wrs ephasinal vilens, or the sub
frams having & ron sphenioal felg of vigw, Mowsees Riohey tetchas 3 sphenoat video {para | {npmpogite sphetket FQV magng ae
saadan’), and & Sub g Beving 8 non spheringt field of view {pere [0088] "Blimilarly, Region-obinterast (RO} inmwars o embeddeadt v
i samners 100 i couse the proveesing mea e and hardwara) § wihin e camera o sslectivaly or fyramicaly readout ooty
poriione of the intege or Inages of amal, B woudd have et obvions 1o 8 parson haviog

spherical video of Ritthay it Se method of Ofek, because the sphedal vided of Ritchey allows an g
{pasen 03

Regardng dlebn 21, Ofek loaches o method for managing modia content gereratod from widen

~gHeage see oantinustion on supplemanial page--
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Supplementat Boax

oy e the sppeve o any of the proceding buoies Is not suffictat,
Contintiation of

Regavefivag claim 22, Ofab In view of Ritchoy tvaches fhe method of el 21, Rifchey Susther taaches & spherical viden somprises | s
homisphorize vides sod 3 sorond henvispheriaal video capiurad it synchosnization {pavs [BO30Y in the prasent scaapie the tvn fisheye
forges To and 7h bansmil dwe haimisphadost vages 10 and 10D rapssenting graater Nan 180 degree fistd-ofviaw coverage fothe
opticat plane 15.) and wharein genssating He ouot video comprise irsiisy & given sub-frame fas & spstis! regiod croesing R
Nty Between the first hemisghesdcst video and the serond homispheriont video {pavs DDT, {I0RA], JMIOX e i ove wiso be
srdnernined ot sodain losetions along the hemispharios! frages 102 and 105 matchp novosding fo step 131K respansive to the ghen
subframs having the spatiat roghm cracsing the bovndary, SBching correspeaing portions of the st hemisphadeal vt ard ths szoond
nefrisphenioal vides contaned within the gl sub-fame © generate & sBichey sub-frame {pave [ ERHE03] Referring once RGRE W
Fig. 23, osce the viewsr has designeted the PO 1o be sempled aud i siep 137 of the proonss then steps 131136 an ypieally perfusmied
to prepans the imsgs fos dewing. Bleps 131138 inclide madehing imags adges of imagn segeiends 102, kansiating imags segmenis 13,
reversing and ivwarting image segrmants 133, siiohing Image segments 134 For gxanple, onde keage 108 snd 100 g found inhein g
canain oontion witin & Fame B8 duscribed i stap 130, hert | can wso be Getermined fat gertain fonations slong the hemisghereal
thages 108 and 10 matoh-up avcording to step 1310 aod ncluding s Biched sub-frame in the oulpul vides {pare {10 saving Inte

| memory the final fmas for dluplay 138, and fnally reading out the rssulfant Brage and sudic sigeal oy prasentation o the vigwer Haned
of Wiz o het input 138}

Regerding clalm 23, Olek fir viow of Ritohey fonods s mssdhiod of o 24, Ofek further towchas Miss msthon furthay comprising moabing 8
staction of g seleched vides from e flutlty of videos on the viden serues (e 034, 10048] User 560 may seand i
e ae an s of addifons madiz abjecis, 8 subjest of sddiionad mediz
ohipets, & tme al wiilch addiional smedle shiecls were cephured, andinr & lodstion ot which sddifional medls aijscts were Saplurad.j
soceiving ueer inputs indiualing selsctions of sub-frames; and generating the edit mep bused on he selections nf the sub-fianes par
D048}, ID0ITMOUSY, {U0S4] . In respones 1o uear S50 sslecting an addifions! media object from the kel server 510 may pradure the
appropriaie hybeid Feegs dats and perdds {or dispiay in the viewpon of user iterface 5% Matched polnts of irterest reprosent thedy
srappingy beteren faatures of & panoramic e @l festunss of an additionet madia o T e deplot the same soars o physiost
subleot.}. Tiok duss ot teach s video s ot 3 viddan, aftgpiaying s ted sphavics! video in 3 spheneal video viswer, Gf sub
fearmas Naving @ non spheriest Seld of viaee G ity of frames of the sefscted video, Huwever Bitchey feaches sphaiual
sideo {pars DO somposte spherive POV fomges av readout.), Clamaying setegisd spharcal video in @ sphevion! viden viewss {pars
101214} WWHE these roum-ke systaing the sotive spherioat Brid of view fmagge that o dovdved fom the camera 1 with adapier 100 records
pesforstiy displaynd on wall, osfing, rd fiuor on which the viswer i slanding a8 3 onslinuous SoeRs. ), and selaiting subhames having &
non.spheead Tl of view By ench of & plusality of rarves fpave [DOS81DERE Similary, Reglon-of-intarest (RO finrwais & sabedded
o e rmars 108 fo cause e processing means Finvwae s hardwave) ¥ whri the camers o selasivaly o dnamically resdont
oy portons of {he insge of images dsplavmd nn s fame. b # wosld heve been rdwvious e 3 persan heving orginary skl in the at o wse
the sphericst video and sub rames of BRohey I the mvethad of Ok, because the sphadicst video of Ritchey afinws an antite surtounding
scem 3 be recurded {pars OO .

3

sev,

Ragarding claim 24, Sfek in view of Ritchey keach e manod of daim 23, Ofek uther tevohes wehurzin raahdng e
seisted video comprisss: sidaining User metadatn assucisted with # usar the metadata
ipars INANRMBN4T] e meladatn may LRUe 8 Qouiag wenifying the geograntis aCE
aneladaia wey sltermativaty or additionatly indicata oher paraasters of st addiions! media object, sl as
atwhich # was capiuesd); curelating s usor msladsty 1o viden metadata aesotatml with quohy of s ph
subset of Hhe plursity of videos raptret 8t & e and lootEE vomresponding 10 30e yasr e and oo
4UGSG] Liser BED may sesrch for atuliconat mediz objeuls © view based w sy of yarous parameters, st m5 an athar of additionat
mredis nhients, @ subjent of addifonal medis objsots, a fime ol whigh sodifional med 2 focation & whith
susiion msdia objonts wors capiures. A fst of matehing addiionsl medie obj y ihen be pawviced o bser §66 i the infonmating
pinef of unet itadane SE) providing & spresssation of e subset of the plurality of videes i 8 sser nterfsce ancessivle to the naar
ipara (OO, JODSY] .4 Rt of matching suniional medis alisrte may ten be provided to vser 860 in the informatiog past of yser inkviaoe
S5, and retaiving the user salecioe Fom the subest of the plursily of Wideos {pars {00441 L in respanss 1o vser 557 selacting an
addifional mediz objsst from the s, serves 510 may produce the appopriste hybod image data and provide B for display In the vlewpat of
ussr imetfane 555.). Ok does nof each e videss § spheyiost video. However Richey teaches spheral vides {pare FO0E8) .composie
spharical FOV images are readomt). 1 world have basn obvious lo @ person teving ordinary skitis i adt o use the spdrcicat vidao of
Rirchey in the mathod of Clek, beosuss R sphedicat viden of Richey sltows an endire surranding soens 1o be meordad {pees {00031

Regarding clsimm 25, Cak in vew of Bitchey lesch the mathod of cisie . £k Wurthet saches the methed Fusthar comprising: ooreling
wser melasas Sssoniater With & user 0 widen e meladats assockied with s phaatity of videos fo automatically dentify sub-frames
lovant 1o the usei{pars DD4S], D0481-{0050]  User 580 may scarch for sddiional medis aljasis to view baved trary oof variomis
parameErs, such a8 an duther of addifonst rmedia objects, 3 sulject of adcitional medis oljects, 2 fime stwhich o edia objents
wete caplured, endior ¢ foortion 21 whith addibens! w £ wers caplunsd. I sesnores b teelvivy Hex Lger requesst, server Rif

{ ey utiize search engine §14 b query the wwiadala of additrsd media objects S35 in golditional medin datasel 538 for the apmoppate
poranwiens.); and munmatcaly gerseating the soif map based o the sulomatically Ider sanfrmesssss (s {0088, [COaRRECSY,
{00584} rosponss {o user 550 selmnting anaddiffonzl msdin object from fhe B8, asper 510 may produos the o i i bnage
by and provics iR dispiay iR the dswpor! of user inierdace $85. I the exanple of Fig. &, mstched polnts of interest, indinated by
arvows 800, provids # fikely mepping tebvean additionsi media object frame 360 snd pancands imsgs portan 315, Ofsk doss oot teach
the e as spherionl videne, Huwever Rilohey tesrhes spherical videos {para DDBB]) B woudd fuvs heen ahvious {0 & prin having
ordinasy SEH 0 e st (o wse he sphesieal video of Ritchey i e et of Ofek, becauss the sghedeal vidse of Ritetey mlows 55 st
surounding susne o be mooedsd e 000
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Box No. V.2, Cirations and Explanations:

Fegasding clsier 27, Ofek in visw of Rilchey teach the method of ofslm 29, Gk further leaches the method furthey comprising: Frlsding
e plurality of vidone baged on metadaia assadisied with the plurality of videes including l isast line and focation gomation
reprgentation o Sme and locatiny of captues {pars 040004 1], Addiivnat madia obferts 535 mey be anvoderd with metadate, nduding

sotepging metadats ideatifdng the gusiraphivet fovstions gt wiich sdditional media oty 53§ were captred. The matadais may
aternativaly or additfonetiy indinate othar pavaspaters of & nal madis objedd, such 95 Be author, subject, andior fme al which # was
ceptarad. ). Ofek doas mut teach e viden is sphosica! video. Husvever Hitohoy toachas sphaninal viken (pamw {UUG i} Oommposite aphedost
FOV images as eesdna b weoiid hawe Deen obvinus 15 8 persan having ordinany skl in the sl o use the sphericel video of Rilchey in
1 the mathod of DFek, boosuse e sohorioe! vides of Rilvhiey slows ao sotie surraunding scene 1o be recorded {para R

Ragardiog vieim 28, Olek teachss & non-mansiory computer-resdabis storags mestium storhng stuckions for HEnRGIng Media pommen
genersted fog vdae {pacs DAL 004 Server 510 raay have 300888 W & panoramic image dak SE0 and an agditions medis

st FAG, wivioh may e bnphe o using O OF RO comaer-readable sossge medi, Senest §10 wmay be programmed witls
Gnpiisrarecuabis nstructions § the instructns when 3 Iy one O IRGHS PIOCSSHS Causig s ong of MRS IFoCeRieE ol
parform steps induding: storing, by & vichw sewver, § plussitty of videos {para [D0G0] . Betver §10 may have 90088 10 8 RANOTAMK wuags
caipsat 530 and 80 additioral medie datas 530, wiich may be inemenied ssing one on wone sompuisr-sadaiile storege media X
roosiing an e map specifving for oech frarre e of an oulput vidkes, an idaniifier of & videw of the plarsity of videos s 3 spetial
focation of @ sub-drame in the dentifiest sphoreal vidss {pave [0048], I00471R0DR0], [B054] Alematively, user 560 may elecl o step
through the viden frame by frame i view i 2 indhddual amtssidedg s # the video wae capturey Wit & roouing cemere, different
image frames of s viden may be embedded in hifsrent relative posifiors wilhin the sams ranoramis inagey, andior tay be smbeddss
anrogs ¥y penoramin images, soraniing i the differset geograpiin losaions 6t which thfterent imege Fames were capiured.
matched sointe of bteres, indizeted by anmws S00, previde 2 flely mapping betwean addition madie objedt rama 380 and PRROrAMIG
image portion 315 that sy e vsed o propany align fin fwe depictinns of bullding 300 generating the output video baged oo the st
g, the st video noliing the sublvasrs frot the Rentified viden specified for each fame te {oara {DU51], [0004] tn addition, e
snatohad polnts of fnterest may Indicats with measwrable precision the rekiive positinn &t whinh additionat madia ehjedt frsarness 389 should
optimally be embedded within pansramic image porion 315 gerver 510 may provide updated Ryt imags dels containing ihe
eppropriate portions of adjusied additionat 2 object frame 70U snd penuranic image 310 wilh e reltve position and embedding
rainiained, k and ouipuitng he output vites {pera {G048] server 51U may produce te appropriste hyhng imege dele sod peosvide i for
disgay.). Otk doss not teach e videos ars spherkeal Widaos, o the sl frame having 3 non sphericst fiald of sy, Howewer Rilchey
foaches o sphainad vitdes {pave (D088 composie sphrinel FOV IMages are readng ), Al 5 sub feme Taving 3 non sphayivst feld of
visw {pars INSS] Simifady, Regin-ol-ntersst IROY firmwars is embedosd into the camers 100 0 causs the proceasing means {Hrvears
and hardwarel 1 within e camera (o sektvely tr dynmpicaly readow Only portons of s ireege or images displayed on @ feme.}. I
wogld have boen abvicus fo 5 eormon heving pdinary okill in the wt to uee the sphoricaf video of Ritehey in the method of Ol because
tha sphericef video of Ritchey alicws an entire surrdunging soane b b retnorded {pas {O003T.

Rpgadiog viebn T8, Olek i view i Ritohey lsach the ron-ansiiony computer-reatiabin storsgs modium of claim 23, Ritchey naches 2
sphweriogd video Soengrizes o et hamisphasicst video and a seommd Bsn joat vt captunsd in synchennization {pare {008C] ia the
presant sxampls i hwo fsheys lRnses 7a and Th ransmit twe hemispheriost inages 108 and 100 reprsenting Qreater than T80 oo
filthi-visw COVNRGE 1o the optical plane 18.) gl wharsin generating the oulput widss comprises: determining ¥ & ghven suls-fiame has 3
spaias Teion srossing A houndary Deiwesss 156 finst hemispherios! video end the sevond hsprisphaioal video {pars [0053], JODBRLIDING;
Ahen #t wan sio be delermined that certain keeations slong e hemisnhesict inages 10 and 105 matohup souording o step 131.E
responshve o e ghven sub-rame Raving he spatial region crowsing e Brmdary, stiiching romesponding porfiony of the first
hertsphevioal Woss and 1he second homisphenics! video confainssd within the glven sub-fame o gensrata & siiched sub-hame {pas
DDA Referring onds sgain 1o Fig, 23, cote the viewer hss degigneied the BOH o be samplad oul in slep 137 of the prosess then
steps 181138 ars dyplowtly pedfurmed fo prapame the image for viewing, Reps 131138 inclutle matohing image #ggos of IMage Seamsts
122, snglating imege sagmans 132, seversing and invering image segnens 133, stiiching oage segments 134, For example, ongs
age 108 wedd 190 are o 0 D6 I o covlain iowsion within & frame as destribes in step 13, then @ ran siso be determinad that cenain
tocatinns slng the bardsphedos! images 108 and 10b msich-up accvnding o step 181§ and insluding the sHiched sub-frams in the
outpud video {pars {03} saving & sy the fined heege for display 135 | and Soally readig sut the meullent Ihage and audio sigeal
for presermationy o e viewsr b O B OF bee ingat 138

=

Regarding clairm 30, THek in view of Rilchey teach the non-tansitery compuinrreedeble sivrage medium of dlaim 28, Ofske feribiest iapthes
ARSI Ui insirartions W viad by the one OF Mors fEoOTEE0rs Tunthior Saise the Qne OF Muny ResmRssorns {0 porfonn sleps
including: sarebing 3 Nset selection of i selecied video trorm the plurality of videos on the et sy {pars {00441, {0046 User 580 may
search fov agditons! medla ohiecks i wow Desett o any of verisss persmstes, such as an sumhor of aduifons! wadia objerts, o subjuct of
additionst media objects, 8 firas ot which sifdional media objauls wore eaplurad, andior 3 loostie & whish sedditionsd madia shjsrts wwrs
wspisred b renehing weer fnpute ndicating salecti befrars; g geeerating the S3it map based an the sslections of he sub.
frames (para (0048), [B048N5NT, {0054} i resp dzar 560 selecting an sdditional medis shied Fom the B8t server 340 may
woguee the spproprite bkt susys dists wud povids § & dsplay fe e viewnort of weer interface 555, Matched points of inberat
represent Hisly mappings betvean featuros of @ panorsmic imags and festures of an addiione mediz objact fiame has it the S
soena of physics! subject.t. Diek does st teach the video is sphadcat video, displaying the seleciu sphonval video In & sphencal videe
wiewsr, of suh frewes having 8 non it Hiokd of view for each of & plurality of fames of the selesied video. However Biichey feaches
spterical video {pera JO0R6] conpusiv: sphedeal SOV images ave readoul ], shaplaying selected spherical videtrin o apheviest vides
viewss {parg 2] Witk thegs room ke sysioms the i sphnrical okl of vew imege it is devivnd from the wimers 1 with adagley
100 recnds i prefarably displaved orowall, ceiling, and fioar on which the wiewsr ix sleading 35 a Sontihos Brene. ), sd selectng
sviearies fEving 2 non sphedcal St of view for sach of 4 puraiiy of hames {pare [G0861-{0088] Siniisry, Region-of-imterest (ROG
firsrware B embeddad e e camers 100 W0 he mrocraeing meens {finnwens snd hordearc) 1 within the samoens o selectively of
synamically e sely portions of the imayge w images displayed on 3 Frame.) 1 woubl have been obwiows Iy & parson having oy
skift in the an o use the sphericat video ang sub rarmes of Rilchey it the method of Qfer ause e sphsidoed video of Riichey afows an
gntine suroinding scene o be recorded {pees [NR QRS BeE cortiuation o supremental PR
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Regarding ottt 31, Glok in view of Richey tesch e ransiiory commaier-madails storere medhan of claim 38, Clek further leaches
wharein raceiving the vser selection of the selected sanaringl vides comprices: chiiring ssey metedals assodatad with 3 user, ihe
mstagata inchuding & least ima and eation information {pars JO0SURDN41] the meladata may nclode & gentsy identifying the
gevgermmie location st which the Fanorsmic IMmage was caplued. metsdad sy alfematively or addiinnaly idioete other parame
an additional msdia objawt, such ot its author, sublect, andior time al whith i was raphuns crttating the wssr metadaia wvideo
metadats assockied with ssch of the pluratity of videos to 2 demify & subsel of the plursiiy of widaos captured ata time wnd locelion
WINTESPONGIG 1 M usst S 2R3 foortion wiraiing {pars (O04E, KCSHMOORY Uses 380 may search ot additionat mediz aijects to
vighy Dased on any o variug parametens, such 25 w1 auihoy of sdiitional media obiscts, & suljset of addiliona! media objects, & time &
which additional media objects wers caplurad, andior s location a1 which sdditlonal medis objeels wase cuplussd, A et of matehing
adifiona madia objecs way then be provided o user 580 §s the information panel of ussr interfare 558} providing » representation of
e gubeet of the phastity of «dsos in 3 user intednog aocessiie fo he usd {pare [G048], (0084} A Bst of matching addithmal media
ois Ry then be graviged o user 583 in the informetion panst of user interfacs S88.) s v e usar safeotiue § by subset
shursity of videos {pars [O045] I meapnnse 1o ueer 580 selecting so additiunal medie objost from the fiel, server $10 may producs
e appropring: kb imege dete end provide it far display In the viewpart of user interface 535} Qfsk does not lesch ha video iz
sohenicnt video, Howsvss Ritchay teaches sphevics! Wideo (pars JUBBB] compushs sphurdest POV images ars raadout b [Dwiuld have
besgsrs phvious & 23 purson aving ordinary SR in the add 10 use the sphericat video of Ritchay o the method of Ofeh, terauss the sphenica
video of Hitchey alinevs an entire mumounding soeee b be eonprded {parn {[J0031,

S

Regarding okl 32, Glal s view of Rifchey toach i son-drensitory compuler-madatie storage medium of cleim 28, Ofek fusther teact
whersin the instructions when axeculad by the one of MOre prrtdssors further cauBs N ORE OF MEHS PINUESI0TS 1 paiform sleps
inciuding: rorsiaing uier matadata sssodated with 8 s fo vden data metadals assooiated with the plarslity of vidsos 1 apomsiicaly
identily sub-frames sslevant to the weer{pars 048], JODISLEDAN] Liser 560 wmay swarch for addional medis ohiacts fo view Bso on any
of varnus pemmstars, such s an suthor of acdiions) media chiects: & sublect of adulicnal media objeols, 8 ime 3t which suditicret
media sbients wede saptired, andior 8 fonation at which sdditional mecis otdacts wees vaptised, in respon revsiving the uses request,
survey 510 msy utilize soi arging 518 o quary the metadata of additnns media objects 535 in addivonal medhs datasa 530 for the
appropriste paranveters ) and sutomatioaly penerating the et map besed on the autorratically entified sublrames ipava (00483, {0048
DOSDL DDS41 0 responss 10 User 560 seledting an adailions! medis shisct Tors the st server §10 may producs e 3ppropie hyb
image data and provide # for diiplay B the viewpod of user interface S35, i the sxampe of Fig. 8, muakhed points of interest, frulicated
by armwe 800, provide 2 Skely mapping bodween additumd i objact frame 360 and panrssmi mage pastion 3153 Qlel doas aol
fach the witdsos am Pubfsns, Horronr Rchay fsaches spherion wideos {para [G0BE6]) I would have D oldous 1 ) parsoen
Fraving ovciinary sEIl i e 3 o une the sphericad viden of Rilchey in e method of Ok, bevarse the sphesical video of Richey allows an
antine sumsisnding scene to be recorded {pars DAL

Fegarcing oishn 34, Ofak i view of Rifohey teach the son-ransitory somprutensaadstan storage medium of staim 28, Ofsk furdher esches
whietan B instrorions whens grenuliatd DY F one o M prosessnrs fuslier Cuuse s oie OF MGy FIEssors 1 perfonm steps
incluging: indexing the pheesity of Wdeos based on meteuints sssorinted with e phusity of videos incuding atfsast time and fouslion
infurmation representatinn & we ard ooetien of capiure {pers J004CHD04 1, Adkditionst madis clfeeis 335 may he envoded with
metaont, ipvluding gectaq@ing metiisia wenilving he geopraphicat locations &t whivh audiiona medis ol 535 were caphured. The
metedsta ey sterRaively o acditorely dinate othet persmaders of on aoitione! madis sifect, such as it sulhor, suljet, andioer fime
af witeh i was oaplured.), Olek does st fusel e video 5 spheneal viden,  Howsver Richay ieaches sphedoal video {pars {00381
oomposiie sohwriost FORV images ave readint. . 3 would heve bean obvious to § person having ordinasy i the mrt fo usa thwe
spharice! widen of Rilthay it the method of ek, herauss e spherics! video of Ritehey slicws an oniis Surroinding seene 1 be recovded
{prarg OOUHL

£

Regerding cofaim 35, Ofal teachies 2 video senver for menaging imediz wantent genssstan om video (pers 00T Sarver 310 may hae
BECRSE I F DAHOIIMIE Inage dataset SEY ond an addironal medis dotase! S30 5, e Video Server ComYXiSnG ONE G MO UCBRSNS

{ {parg [OOAE] soch prosessing may be implomenied by one or 1O Processws. § mnd A nontensiory compulerreadaiie sorage modivn

1 stoding instructinns for managing media content generaled from spherical video {para JDUKDY, {0043) which mx ioementad wsing s
o e cumputrreadabie sirsgae meidi. Server §10 may be programened with computer-rxecuiaie insruciivns
when sctisd by ONg OF MIGHS PROCGISONS Qausing e onge of MOs Drocassaes 1 perfonm steps innluding: sturing & pheality of videos
{pars PDID] Harver $10 may BRVE S00ESS 1 3 paBoRMic inage detesel S3E and an additionel maedis deteset 830, which may be
implerneniad uging one or mors computer-readebie Momge mais. ) reushdng ' el g spectiying for seeh S e of a0 sutput
visken, an ldertitler of & wikes of the Mueslity of vithaos and & spatial location of 3 sutk-frame B e iBendifie video (s DD44], 0047
{005, {00%4] Alornathenly, user 880 may slect 1o 58P Brough Ins videa fram Trame T vine e indiviiunl srberied buages. i
; b evpbadded in diffsrent refitive positiong within the
2 Inages, scaording o the difeesad geograph s &
Fearand imags fra wavg caplured. mratched points g by areows SO wravide o Bkely mapping betwsen
sxiional medhs aeot fams 380 ang panceamic Imege portion 31E thet way e used o gropedy sbge Be e depictions of uiiding
3003 generaling e outpot video based on the odit map, the outng video inciuding the sublrame from the anlified video spectited for
sgch frams me {parg NS, 0S8 e addifion, the matched poims of interas! may indipale with maasurabbe wedgion the b
fon Bt wiich adciionst media object frame BGG should optimally be smbaedded within porormic fnsge podion 313, server Biimay
peuvite yiniated Tybekd Smage dats conislebng the appropdaty podions of sdfusied aliitorsd sesdla oljed fams TO0 an panorseic
imege 318 with e refative postion and embedding maindaiigd. ) e ostpoog e ot video {pars By produie

theeappvosprists Bybrid brage dat and provide § for display J Olal doss nod teach e videns s Sprher ¢ hsving
@ non spheriost feld of visw, Mowever | ¢ aches & sphweing viden {ars {0088} Tages are reating.), and

Mesrichensd Bobo the canwa
mers o selectively o5 dynanicaly magog only mrtions of the

@ wuly fraves bl & e spteeios Bald of view {pwig D085 . Similarly, Regi
00 to catms e poometing mesng {irmeare sod hordwars) 1wt fhe

fnage of nsges displayed o 3 fome.l R eould heve been dbvious to e derson having ordinssy sl in the ard fo use the sphadoal video
of Ritchay in the method of Dok, (o aliow on o ontire Starourrding S i be reoosded (para 03] -Diesst see nexd pugdemenial Dox-

savotal HBosl aanary 2050

Insta360
Exhibit 1003 Page 158



WRITTEN QFINIOR ORTHE
TEANATIONAL SEARCHING AUTHORITY POTRIZ 1518538

b
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Cntinassion of!

B No, W2 Ditsbong ang Evglerations.

claim 35, Ofek in view of Ritchey inachise the vidao asrver of et 35, Ritehey tenches o sphevizast viden somprises @ fest
nad video and 8 szoondg b sical video caplured i synchronivation {para JEOEQ] 1 the prusont samplte by fwo fishays
ical images 10e and 10 momssrting grester han 180 degres feldobinw coverage o the

tirses e oulpul WEee Lo Fetermining i 2 given sulb-hame has 3 spatial reglon wrossing &
awasn the fiest hewiaphercsd video st the seoord temisphericst video (para JBB5 1], (0088, 10103} than i can also be

Nest el Jocations o the hemvspherioad imeges 108 and 100 maich-up semdiling 1o steR 131 ) sespuunsdve 0 tha ¢
naving e spotial region crossing the boundery, stitching comespanding porions of the frst harvisghescal vidso and e s
nzrmisphanios) visten contained within the given sut-frame fo geperaiz 3 Wifched sub-freme {peve {HOEHHIOR] Referring onos sgain fo
3E are hypically performed
to propers s imogs by dawing. Steps 134138 inchude malching imegs stfgee of image segrmemy 132, iranstabing imas sagmenis 132
g and iverting ifags segments 133, sfiohing FRagR 380ments 1387 For sxampls, onog image 108 and 10b e uel e ben g
cantain fanation within & frme as dese 1 i wten } farmisnharioal
images 10w and 10b match-up soonding 1o step 137% and inwluding the siliched sub-fame in the oulput vses gers J002] saving it
mamony the fingl imags Sur displey and fnaby reading out the resultsrt image and audio signal oy presentation o the wewer based on
his o hey put 1387

Ragardiog caim 37, Dfel in view of Richey 1zsohes the widee suover of cleim 38, Dok Ruriher saches whersin the instruclonz when
axscuted by the ong of morg processors fidher cauze the NS oF MO HITNRSSOrs 1o pevicem stevs Incbrlng: moslving 3 usf atan of
2 selected viden Tom the phasily of videos on he vides verver (Hu0g [D044], (006AT User S50 may semrch i aadiions! media dhjeds
Wew baned o any o vEons pavameters, such as an awhor of additional madia obigcts, & sukiset of addifional media objetls, a tma at
which suditiossl megia ohjecis were caplwed, andior 5 location 2 which adcilions media obieots weny saplumd ), rEoshang wass inpis
rdicating sections of subk-frames; and generating the adi map besed on the sxlactions of the sub-irames {pars B043L O0aRFGEEN],
(0541 In eospanee (0 usey 580 seleciing an additional madia ohiest fram the list, sevver 510 may wroduce the sieoprishs vhdd imege
chats and provide # o lisplay i this viewrest of Ussr irderfacs 555 Matohad puinde of inisvest represent frely rmapmings botesssn fuatirsg
sf g gannramic mage and featuss of an additional madia object frame that depic? the same stane ov physiogl subipet ), Dk does not
tagoit e Wided g gptiencal v paying T solected apherizal vides i a sphedonl video viswer, or sub frames hawing 8 mo sphencel
fald of visw for egch of @ phaality B8 s thes sedeciad v 3 o

i
g
]
£

3

s, Mowesver Rchey laaches sphefcal vidso {pars HOSE]
aphericat FOV mages are roadout), tisplsying salovted sphordsal viden in 2 spherics] video viswer {pery (D121} Wath these room-dike
systame s sriies sphardeal Gelid of view imao thet s derbwed fom the camera 1 with adapler 100 recards w polratdy Sisplsyed on wial,
ceifing, snd Boor o which e dewer I sterding se & confinons scena’) and sefecting subfamas having a non sphericel fiad of view for
each of 2 plurality of frames (e [JO8EHO08E] Shndary, Reglon-afdnterest (RO frameaes s arbddsd o the eamera 100 o oauss
the prosossi Hirrnenrs and harhoan) 1 within s camere to selsaively or dynamically seadoiit naly portor trags drnaigge OF

} images displayed an 3 rame'l. H would Reve bean oinious 1 ¢ persoa hasing ordingry skl in the a9 to use the spharingt video snd sul

| Fames of Bitchey in the mathod of Ofsk, henause the spheyics video of Richay siows &0 Satine surmounding sawns 1 b rsoorded (pare
Qdsan.

Reuganding clehn 38, Ol in view of Rifohsy tsaches ihe vides senver of olaim 37, Ofek further taaches wharsin feteiving e veer selection
| of the sslected spherical video comg Stsiving user metadat seiated with & wser, the mebuisis including st ket time and
fncation infoniation {pare JH0I0-O041] the metsdste may Hiuds a geolag identifying the geographic fozation af which the pancramic
' ifitionally ndicats oiher parameters of an addiionst msks sbjet, JUCH 33 #$ author,

iviage was cafired’ ‘metadats may altamativaly or
sutfecy, andior thng &l which | was caplured’) corafeling the usey matadata o vides metadate assnciated with each of tha pluraiity of
wideos i3 A ¢ & subset of the plumadily of videos coptunsd at s ime and lotstion sorsspending o e uaer time and noation

informiation {pam J0036], {00451 O0RN Usar 350 may search for additfonst madia obisos 10 visw based on any o yariows rsmeians,
such 2n 3n suthnr of addifiones! media ohiects, & subiect of SUditers media abinete. & time a1 which sdoiional medin olyecks win
caplured. andior 3 lacation 2 which aggitioms) musti objects were caplursd ‘A dist of matching addifional media Shietls may tuan b

of the pheglity of videos in g

provaded 1o user 58U in the information panet of uaat interftice 555 providing & sepronsmation of the 24
wser erface accessiblie (o the user (para IBOAR], IDDBA]°A st of matciing adaiines medie ohjerte may §
the bformation pansd of pesr interisss 5557 snt recahing e user setection from the subsat of the plunslity of vidsos {para 00481
TESROnSE M e SEU saleciing an [ i e otact fom the st server 318 may producs the approprists hybid fnage dats and

provids § for diaplay i the viswport of user interfece S587. Ofak dose not teach the wdse i spberical vidne. Howsves Rilthay teaches

aphardcal video {para [D0RS] ‘composts sphetcal FOY Images sre resdout’}. H would hewe basn obvious e 3 person maving ordinary shill
i1 1 et I use i aph § FHICE SUTDIRTEING

poined widen of Ritchey i the method of Ofek, beoguss the spherosl Wdae of Rilchey siiows an
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pptemenist Box

{5 s the spave s any of the precoding boxes s sof suffivient.
Continmation ol
{ Box M, V.2 Qitations and B Explanafions:
Fegardiog olairs 3%, Ofek in visw of Biichey teaches the viden sarver of cisim 35, Diek furthusr de; atruniians whaen
grecuied by tha ong or mors grocessorns hrther cawss Hhe ons of more proce B50s 10 perdorny steps includi alating saer metodata
zid seith 2 wser Le m:iw ﬂaw mtta:saia aesotinnd with the pluraslity of vidaoe o automaticatly ;,imrzég sub-frames relevi i g
{Qdad], [u4eME 560 may seerch R eddiions media objews to view hased on any of var‘}uzw pavameters, sush 55 an |
§ suthes of sdiional media th&. a suhj it oF stgitionat madia objedts, a Hme gt which sdditionst medta objects were capd Lzsx\l. andior 2
st 31 which additions metia cb aois wars capiured. In rasponss 1o Mersiving e user requsst, sewe.‘ *‘G may ullize search amying
S18 to qrary the metadets of additions! mefia chjects 555 m additions! media datased T30 for e appmm- seamaters); and
{ autonwticslly genergting the € 35 the sutormatically identified sulriamss (para JOD48], [004EHBOSE], [0084] Tn rasponiss i
1 uner 886 aaim g e additiogl sk aot o the s, senver 510 may profucs e argespriste ‘“yi}ﬁd image dats amnd provids § for
molgy Y ihe viswpon of yoey intedce 888 I the aramolke of Fig. &, maichad points of mi:::@"t‘ inclicaterd By anrgws SO0, provids & fikady
{ mupping byiween avditional merda ohject rame 380 and panramic image podion 31T} Ok does not ieach the vidaos any spherivst
w}ms However Ritchay teaches sphsrical videos {psra {00863, K would have bean cinvious fo 2 peisan having ordinary skilt in the sriie
5¢ the sphenost video of Rilchey in the mathod of Olak, Because the spturioel vides of Rilchy aﬁcw\: an avdire surrounding stene o e
efx»mef.i IparR [HOHSE.

Claime 42, 33, 50, 57, S8 and 55 lack 30 invenitive sian undar POT Sricls 3305} as baing obvious gvar Ritchsy byvsw of UGS

G102 11040 AT fo Linddernann =t 8l thoesinafer Lindemeane),

2, Ritchey teaches the method of claim 41, Rilchey teaches sphenival videe {pare {6011}, “record sphericgl FOV conten
,, mw i video carera’), Richey doss not leach wharsin procsesing ths et sphanusl video te iy {he lacget feature
mmmq & achsl rerogeition sigoriitvg oo the fest vide tianii!y 5'1..$s i imatm ot G more ‘&3 dapiated ty the st
a7 Lindeynann @adies moressin ‘(4 ] wi&a W0 zdhi‘ Y r“‘«»ng & fq\mi :*é:*r‘a“gf tion algortt RARSE
focetions of £ L  Hurring of facew iy

i d@mk?hm. i}w;g fehs ..:\,3 bf..?tm.w knows m ‘3\ a‘i\ sach in -J-v:mfti ‘au, is td\:*?»\h..d and acked
ihroughiout ey sequem}* of iemragsesy Hownidd have been obnvious b & parson having oadingry 5X# In the art to use the facial recopniting of
Chrferna i the mehoud of Richey, so thed the facia] renngrition alguiibm would havs beerr ysad in :hg sphertal viden, hecause the
giscloswra of Lindemann snsures svniding infringerment o9 privay Aghis of subjects of i meges {pars GG}

e chaiss 43, Ritchey teachss e method of clainm 41, Richey eaches sihsocal videoe (e 0L racord spheriead FOV content
ir conventianal vides cwinair’y, Ritchey does not ach whanein processing the st sphas cﬁi video 10 identify thes et faahae
P — perforsiiog s object recognition algoritw on the st sphedoat 3 & identify spatial fxoalions of ans o 2 objents

ed it the Tt sphesicat viden. Howewar Lindsng o¥ssse parkuming an objsct rscogniiion siyoeithm on the fivet vighes b dentify
tocations of e oMt O mone oliects dupicted in the vides (s 00BTHO0RAN. K would have been obvious 1o 8 pemon having ovdingy skl
i T ard 1o e e object regognii 3 Lindemann in the method of Richey, 50 thet the obisat rscopniiion m.suki have been yss i
sphedcabvidis, because e disdosure of Lindemann ensives svoiding infringsment oo privacy rghls of sulbjects of e images (pars
FR0asn,

e

Rt;\.;amibm Ghatn 34, Richs

{osesca D01 recoed sp :
spherical video o identify ihe
apatial ocations of o o

itahey .sf.c-n‘ mi iea\, Wi 1
stgodthe on the first il wirdmo t igeatify
daman et H] m{x‘msinq & witdao 1o idemiy

IR0 m i 63 -‘Kth’ &1 st dnpicted
ng sofwan

i -::mm-‘sﬁe o&m ?’:sr\g @ i*st 63 5 gw‘
cled in the T suhwnical vieo, Howsver
farged featurss Compnise Fiorming 3 favial recognitins algorithm on he vitls o e
iy the ey idex fpees {D»ﬁ § {CORRT Anomaiic Mumm} of faces iz achevsd o faoe recogniion -fQ-’.n
krvs\m iy e &, sach ndividual fage iy Rentified sed racksd roughomd any Seguerre of i RGeS 33 ?Ewm:c: muﬁ I
503 Daving erdingry okl In the ol o use the Tecial recogition of Lindsmarnr o the methos of Riy =~ that the a
Eg*mim* woukd have Saun ussd n the sphenics) video, becausy the disclusurs of Lindenuwn snsures avaiding infningemeant on povacy
i of sablects of e images {(pas R083G.

"'1}

R“J‘l‘ﬁm Shadin &1, Ritchey tzanhes e non-teansiiony compuierreadabla SRS 6 dium of claims 49, Rilehey ieaches spherical widen
{para (B011] rec-::m sphericat FOV oontent using their c-mﬂ*ss‘n nal vited camera'h. Richey does not teach whisrain proms, ashg té‘e firzd
sphenival vickss io entily the buged featwe comprises. purioring an object recogmtion algorithm *N« first spm-mc § e il mﬁy
spatial iocatitne of o o mang sidecls depicted in tha f:\ St spherial video Howsver Liwdemsm e + it raugedtion
algurithrn on the frst vides 1o identily bostions of the ong or move objedts dericied i ths video {para 3 § e boan
b s peeson ke codiogey skill in the wt to pee the ohiga reoognition of Lindemann in tha rrm ey, $<> "’"3" the 0‘0‘0'3?
recognition widd Feve Deen used i e spharicel vides, bersmse the dischosiine 2 JEMAann SNSXNSS #Y

dghts of subiscts of the mages {pwra [008Eh.

Ritwhy loaches b viigo server of \,gdi*fi . Rildey leaches sphavical video (pary (BU ], vecud sphericst POV
csmﬁ:‘-t fa5iny the wwandions! video camara’y. Rilchey dos :64,&‘\ wherein procss 'ms im first spherical video o kwuify the tanget
Samuie mmgnm, > g ianning 2 ke nm, Janisun sigorithm m the ot gtisoal video to idendify spatial incations of o ar more fRoes
ci:}(ﬁ e dirst sphencs! vk.‘u: 1 L, .«’-.‘;‘,T{m i ;» n&,»s SrBoes: '§ a \idee. 94 sd:zrn. ir.! uvsu, .:A»:ur“" §
favsad reg "mv.t-l whaon i ih X \fuf:: {BGS“—{GGB‘S}
:miomsm Hurorng of faces i 3-\‘&&-: od by 3 i,sov 'Ba),t{i‘séﬁo"} a‘qwti m g,sm.; -ss'* HOS :\mr B mws:e. x\':r,awz\. fy e A, sach indvidust
fave 18 identfied s Hed theoughout any 58 ss'h L wnidd have Ls- 'J-,Nt{.‘ub s x aving vrcinary svitis the e

Br s the featal secognition of Wndeaann in N:e video seover of Righey, 50 1hat e facial recogrition abgaelitirn would haves besn ysed i

rogeseadisoyg cledrn 88,

thiey spbhevical viges, eosuse the disclosune of Lindermar gassres geoliing Ffisgemunt on privisey dgids of sulgects of the e pArs
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Supplemenig! Box

incane the space v any of the precading boxes is not sufficient,
antinution of)
By No. W3, Cintinee s Explaradion
Hegarding oisim 538, w»-z:hw*escbs,v i VIGeO sanvRy oF olgim 57, Ritchey tesehes sphwricsd w*w {opra f0011Y TR 55
corderd using wentions! video camera’t. Ritchey does B whatain processing the Srst spharicel viden 16 atﬁs'mz?y
Tonite compwisas: parforaing 8o shivcl recagnitisn sigoribm onthe s E;)h ricat video 1o idanufy spntial loortians of Gne 3
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Claims 44-48 and 5284 inck an inventive slep under FOT Artiche 333} s heing cbvitus over Ritohey in view of LR 0088274338 A8 o

Cohar of gl Hansinsftar Cohend.

Ragarding clslm 44, Ritchsy aches e oa c ! olaim 41, Ritchey furihier fedohes spharis vides {pare (RO veourd spharioat POV
cordent ysing 3 uw amrgationat viden sa.wem ichey-daas nat fessh wherels precessing the fisst sphavical video t2 dastify the

spatial looqtions of an phbject depisied in
e anadysis slgonithm on video fo iden

Terastuans hiey o0 the fast gph wigen te iden
thies fiest \:d&, mﬁa\ng ;:r\ar*ﬁ‘ ned a0l or\;,\ara,,.e*ere Fliigver Dot 10achies § ':)m,r g & ¥
spatiaf veations of sn bt meeting pradefined maotinn RN {pars Y srghiog tha system © eoogmae sush
madions &5 e varitus human metion gats {fthe :nh\; ams egs), the throwing of o { ks are srenal, of sny biber fvpe of
madion aind ovigniaticon’ Within the Seid of view of on or more stamland videe carmraa’l waudd Tisve hean obvinns i parson having
ity skl i the Bt use e motion analysis o ,cim:‘ i the method of Ritchey, »¢ that identifying the tange? featurs widd haw
somprssd perioraving sholiss saalysis on e Sl sphericsl video, bscause the disclesure of Coben can maus watics survailiancs
obwarwsations of loeations withoul parsurrsl, o which s oo dangeross Jes DR

kY

fers @4, Rk{f‘*:{*? (u.(# = \\&'\:a‘:e;;

debn 48, Richey taadws the method of

SRR uamg Trigir coneantinnat wikew D ¥
feazm"e COMPTIRER! pErfening & msdon anslysie afgotthm o )
e v video maeoting prodetined IROHIN FEEBIN, Mowagvsr C\ben 13:%%&9. DY ‘:‘o~'msng 2 ation srsly
apatst lnostmns 'wf an wgec: el FIECHRON DaramSiars {para [DOUE], {B0a], s enabl
Mot & the 3 s S are degs), the hm\m‘n; of A object [ me nks are anms), oF any Lm'" Evoe u:
olion and o rmﬁcﬂ%w‘ TREEER e Feid OF wisw of NS OF ors standand woso aanwas"; §t would haws beer slidous 0 & parson beving
f;rd'mary il i the et i gse the wmotion ma#ysm of Cohen it the msthod f\? Rk o that gertdying e thrget B 2 wondd haw
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“bﬁewamr\s of finvations without pavsonned, of wdich ave oo dangeroes ipam [,

ng' rding cleim 48, Ritchey teaches the sthing of claim 41, Rilchsy fthar teaches sphesical wdes {pars 011 weond sphietoat FOV

Sontant using el conventons! viden camena’). Ritvhay does not tenah whozin pracessing the first sie tdaen i ety (e tlarget
fonlure comprses pRROMING B gRatins radagniion algarths: rx‘ frie Sred spherioal viden i el spatisl Jaostions of an indiadual
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3 Bis anabies the system o ress ‘@\m) such modions af hie veimee humean motion g w8 are begs),

P S the Hinks eoe R, oF aﬂy rrhxr‘;rns of mistion aw rie:nwt:m Rdthin e Bald of vizw of ane or move standard »‘-am‘;ﬁ

L e ham et irtary skl iy The art fo use he jautinn analysiz of Gofin i the method of
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Bupplomentat o

i oy dhe gpare tn any of e prm‘«shn& p hoxes iz nod sufficient.
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Hax Ko, W2 Qiotions snd Explanatione:

Regarding claits 54, Ruchey fusches ifne nonrangitony camputanraadable storeys “'-wz\:m of chaimy 48, Ritchay Ruther eaches sphusnal
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: . o1 mnateh, threshold, find, identily, track, lacs, person, aiisct,
Search ?@fmﬁ:?gsﬁ@ 1 subject, hemispherical, two, second, several, multipia, plurality,
Lo awdio, analyze, examing, stabifize, camera, sensyr, eud,

"} choose, choics, select, determine, ovariay, overiag, proximity,

glose

Date Conducted | 12 May 2015 {12.08.2018)

Etectronic Database Searched | Pathase

 Files Searched | Fultex AU BE BRGA CHONDE DKEPES FIFRGRINJIP
SRR T KR SE TH TW LS WO

Ribliographic: {Europe) AT BAKey BE BG CHGS CY CZ D0
DK EE B8 FI GE GR HE MUE ST LT LU LV MO MD MT ML
NGO PL PT RO RS SE 51 SK 8M TR UA YU (Asta) EAGO HK
10 1IN F AN MY PH AU SG8U TH T TW UZ VN {Nowth
Americal CA CR CU DO GT HN MX RNPA BV TT {South
Amnerica) AR BR CL CU BC PE UY {Sustralasia) AU NI {Africa)
AR DT EG KE MA MW OAZAZM ZW

Date Conducted | 12 May 2015 {12.05.2015)

Search Logic:

1} pa={gopro} {58}

8} inve{macmition timothy} or {adsumilll balineedu chowdary) or {campbelf scoft patrickl} 48
3} inv={newman david) {187}
4

e {MOANTR/0) (18681)

}

3 3 and fi={imag® o video%) (77}
} s

&) cpo={GOBTR207/10016 or GOET7/002E ar GOETR/D082 or GOATI/N043 or HOANG/ 2258}
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{5580}

7) ue={348/211.9) {155}

B} 5 or 6 or 7 {18287}

) 8 and fi={{spheric* or 380} wS {imag* or videa% or cameral)) {831
10} 0 and fi={metadata w5 (location% or position?% or coordinate® )} {7}

11} 8 and sp={metadata and (ovation%% or position% of coordinatess)) (25}

12} 11 not 10 {18}

L 13) 8 and f={{{spheric® or cylindr*) wh {imag® or video% or camera%)) or (360 w5 pancram®}}
{553}

| 14} 13 and sp={metadata and (location% or position% or coordinate®)} {13}

15) pr={WOT4182324) (1)

18} ctb 15 or off 15 (3)

17} pn={EP28B5707) (1)

18} ctb 17 or otf 17 {10}

19} 18 and f={(data% or metadata¥ or informationst) wb flocationd% of positionS o

| coordinatede)) (817 :

20) 18 and ft={{crop* or zoom* or portion% Or subframede} wh {targetSt or objsct®% or
subisctY}) (85}

21} 20 not {14 or 11 or 10} (61}

22} pr={US2011211040; (1)

23) ctb 22 or off 22 {85)

24} 19 and R={odit* w5 (ew% or frame% or imag® o vidao%)) (29

25} 24 not (20 or 14 or 11 or 10} (15} ‘

26} 13 and fi={{edit* or crop® or zoom% or sub} wh fviewd or frame%% or imag® of video¥}}
{183} .

27) 26 and fi={{imag* or view” ar pictur® or video%) wh stiteh®) {42}

28) 87 not {24 or 20 or 14 or 11 or 10} (21}

28% pr={UB2010048773} (1}

A0y oth 28 or off 28 (18}

31) 13 and sp={distanceS and match* and threshold%) (13}

32} 13 and fi=(hemispher* w8 {viewd or imageSh or piotura®%)} {58}

33) 32 not (27 or 24 or 20 or t4or 11 or 10} (88

34} 13 and fi={{find* or identit* or rack®} w5 (person or face% or abject®s or targette)) (120}
35} 34 and ft={{edif* or crop* or zoom% or sub) wh {view% or frame or imag® or video%)) {68}
36) 35 not {32 or 27 or 24 or 20 or 14 0r 17 or 10} {23

37) fi={{{spheric* or cylindr) wi {imag” or video% or camera%)} or (360 w5 {panoram® or
{degree%% and viewdk)})) {29713} '

38} 37 and sp={metadata and {focation% o positione of covrdinate%)) (243}

39} 38 and sp={metadata and {fime% or timestamp%}) {147}

4Q) 39 and fi={{edit® or crop® or zoom®% or suly) wh {viewd% of frame®% or imag® or video%}} (78}
41} 40 not {32 or 27 or 24 or 20 or 14 or 11 or 10} (69}

42) pr={US2004/125121} (1}

43} cth 42 or off 42 {148}

44) 37 and fi={hemispher* w8 {view% or image or piclure%)) {444)

45) 44 ang fi={{adit* or crop* or zoom% or sub) wh {view% or frame% or imag* or video%))
{(128)

48} 48 and f={{find* or identi* or track®} W {person% or face oF oblect® or targetl}) (56}
47) 46 not {40 or 32 or 27 or 24 or 20 or 14 or 11 or 10} {43)

| 48) 37 and H=({data or informat®} w7 {location% or position® or soordinate¥%)) (5150}

49} 48 and fi={{data or informat?) w? (ime% or fimestampo}) {28514

50) 48 and H={{adit* or crop® or zoom% of sub} wh {(View% or frame% or imag® or video%}
{783}

51} 50 and ft=({find* or identit* or track™} wh {person’% or face% or obiectSh or target®}} {(423)
52} §1 and fi={{user% or aperator® or person} ws {input® or choos™ of frack® or data%)} {343)

)
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£3) &2 and fi={{output% or display%s} wh {{imag* or video% or photo® or view®% o frame%) and
{edit* or crop® or zopm®})} {23)

&4} 51 and fi={{two or sscondS: or several or piurai* or multiph) w {camera% or imag*® or
sensorge) (410}

585} 84 and f={{imag® or video% or viewd% or fame®} wh {pathSt or sequenc®)) {874}

58) 58 and fi={{imag® or videoSt or viewds or frame%) wh {stiteh®)} (B5)

57) 86 not {48 or 40 or 32 or 27 or 24 or 20 or 14) (32}

58} 50 and ft={{find* or identi®® or track®) wh {gesture’)) {30

58 S8not (4B or40 or 38 or 27 m‘ 24 or 20 or 14} (18}

&0} 50 and ft={{audio% or sound?t) wh {analy* or examin®y (37}

81} 80 and fi={{audio% or c@umﬁ%} w5 {local® or position® or coordinate™)) (28}

82} pn={US2011173565} {1)

S 83) oth 62 or cif 82 (45)

L 64) 18 and fi={{imag® or video% or phato*) wh {{process* or edit™) and (stabili*})) {8)

65} 37 and fi={{imag* or videa% or pholo™) wb {{processing or processor®) and (stabili*))) (28}
: 66) 37 and fi={distanced w8 {{objectdt or target® or faceds) and {cameraSs or sensorSh ar

L oedSs or imagerd%))) (343)

67} 68 and ft={distance% wi threshold%) (18

88} 66 and fi={lirne WS {range% or slapse® or lapse% of length%}) {114)

£9} 68 and fi={threshold®%) (83}

F0) 37 and f={{imag® or photo* or picture® or video%) wh {overa® and time%)) {91}

| 71} 70 and fi={{choos® or choic® or determin® or select®} &S {nlose”® or distanc® or proximit)) (37}
72} B={{imag® or pholo® or pichure% or video%) wS {stitch® or joir®)) (46044}

73} 72 and ft={{imag® or photo® or pictkure® or video%) w5 ({overiap® or overlay®) and time%))
{182}

741 73 and ft={{choos® or cholc* or dsiermm or select™) wh {olose™ or proxdmit™y) {26}

TH 74 not 71 (22}

76} 37 and ft={{calculat® or compul® or determin® or identif*} ws direction®) {2578}

77} 76 and fi={{caloulal® or comput® or determin® or identiP?) ws {direction® and {largetSe or
abjact® or source))) {158)

78; 77 and sp={{calculal® or comput* or determin® or identi®) and {direction®) and {data®% or
metadata% or informationse)} {1228}

79} 78 and i=x{metadata or meta data) (15)

80} 78 and fi={{audio% or soundse) wS direction%) (18}

81) 80 not 78 (14)

ﬁieﬁmmc nﬁm@ Ssamhaé Google Patents

F?ﬁas seamheé

- Date C}m’iﬁﬁﬁ‘i‘@ﬁ 12 May 2015 {12.08 2018}

Search Logis:

i spherical {viden OR photo OR image) {computer O server) {object OR person) {rack OR match OR
identify]

About 488,000 resuits {0.44 secongds)

spherical {video OR photo OR imags) {tomputer OR server) {ob;er‘* OR parson) {rack OF mateh OR
identify) {Grop OF edit OF process)

About 372,000 resuits {0.48 seconds)

spherical (video O photo OR image) (computer OR server} {object OR person) firack OF mateh OR
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identity) {Crop OR edit OF process) {output OR display)
Abotg 381,000 results {0.48 seconds)

spherical fvideo OR photo OR image) {computer OR server) {object OR person} {rack OR mateh OR
identify} hamispherinal
~About 88,700 results (0.56 seconds}

{images OR pictures OR video) (target OR object OR subjset) frack OR find OR identily} threshold
distance fime
About § 210,000 resulls {0.46 seconds)

video distance between {ohjsct O subject) camera threshold match time
About 2,820,000 results {0.43 seconds)

{images ON pictures OR viden) {target O object OF subject) {irack OR find OR identity} threshold
distance {camera OR imager OR sensor) time {range OR elapsed QR lengthy
About 3,530,000 resuils {0.70 seconds)

{video OR photo OF image) {foverlap OR overlay) {choose OR determing) {;:zrbximity OR closenessas
About 1,330,000 results (0,35 senonds)

{video DR photo OF image) (stiich OR join} {overlap OR overlay) (thoose OR determing} (proximity UR
cipseness)
About 818,000 resulls {5.43 saconds)

fvideo OR photo OR image) {object OR person O source} {track OR mati:h OR identify) direction
| About 8,130,000 resulis {0.44 seconds)

{video OR photo OR image) {object OR person OR sourcs} (rack OR match OR identify) direction {Bdi
R grop OF sub frame ORF portlon}
About 2,130,000 resulis {0,483 seconds)

mmmm @m&m Se@mﬁaﬁ Google Schalar

F’isss saamémﬁ All files excluding patents

' riv'ﬁa;t;&: _Cmﬂasﬁ&d 12 May 2015 (12.05.20158)

Search Logic

spharical {video DR photo O image) {computer OR server) {object OR person} {irack OR match OR
identify} {Crop OF odlt OR process) About 83,800 rm;u%is

hemispherioal {video OR photo OR image) (computer OR sarver) {object OR person) {rack OF match OR
identify) {Grop (R edit OR process)  About 10,100 resulis

spherical {vides O photo OR image) {computer OR server) {object OR person} {track OR maich OR
identify} {Crop OR edit OR process) (sequance OF path) foutput OR dma@} About 78,000 YbSUf‘t‘f-

{images O pictures OR video) {farget OR otject OR subject} {track OR find O identify) threshold
| distance time  About B7E.000 results

| {images OR pictures OR video) ftarget OR ohject OR subject) {tfrack OR find OF idertily} threshold
distance {vamera OR imager OF sensor} time {range OF elapsed OF length} About 276,000 results

{video OR photo OR imags) (stitch OR join) foverlap OR overlay) (choose OR determing) (prosimity OR
closaness) About 47 500 resulls
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{vides OR photo OR Image) {object OR person QR source) {track OR mateh OR identify} direction {adit
{ OR crop OR sub frame UR portion) metadata '

Sunplemental Scarch (SAD-ADSY:

. Electronic Database Searched | PaiBase

 Flles Searched | Full-text: AU BE BR CA CH CN DE DK EP ES FIFR GB
IN TP KR SETH TW US WO

Bibliographic: {Furope) AT BA BE BG CHCS CY CZ DD DK EE
ES FI O GR HA BU IE IS 1T LT LU LV MO MD MT NLNQ PL
PT RO RS SE 81 3K SM TR UA YU (Asia) EA GO HKID L IN
KZ MN MY PH AU SG 84U TH TJd TW U2 VN {North Amerios)
CACR CU DO GT BN MXONIEPA SV TT {South Amerfoa) AR BR
CiL GO EC PE UY {Australasia) AU NZ {Adrica) AP DZ EG KE
MA MW QA 28 ZM 2W

- Date Condugcted | 14 May 2018 (14.05.2015)

Search Logic:

1) cpe={GOBT2207/10016 OR GOBT7/0022 OR GOSTH0082 OR (06TI/0043 OR HO4NS/2258)
{58143

2} 1 AND spherical {360}

31 2 AND {ime W2 stamp®)
4} 3 AND (sub W2 fram®} {2
5} 3 AND traget (1}

8} 3 AND ragion® (17}

7} spherical W2 {imag® OR video®) (2412}
8} 7 AND {time W2 stamp®} (28)

8} 8 AND {sub W2 fram®) (1)

{23}
)

110} 4 OR 5 OR 6 DR B (34}

Elestronic Ditabase Searched | PubWest

Flieg Searchad | USPET, PGRE ERPAR JPAR

Date Conducied | 14 May 2018 (14.05.2015)

Seaarch Logio:

[B=PGPR,USPT EFAR JPAB; PLLUR=YES, OP=0R
Date LS L4 QR L2117 L8 L8 LB

Date LEL4 QR LIZITLE LB LB

Date L4 L3 AND {time neard point} 314 L4 L4
Date L3 L1 AND {output near2 video) 3313 L3 LA
Date L2 L1 AND {ime near2 stamp) 1412 L2 {2
Date L1 gpherical nsar? video 188 LY L1 L1
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PATENT COOPERATION TREATY

From the INTERNATIONAL SEARCHING AUTHORITY pCT

To:
Kline, Adamn D NOTIFICATION OF TRANSMITTAL OF
GoPro Inc. THE INTERNATIONAL SEARCH REPORT AND
o Youna Basi THE WRITTEN OPINION OF THE INTERNATIONAL

0 Young baste SEARCHING AUTHORITY, OR THE DECLARATION

3001 W. Big Beaver, Suite 624
Troy MI 48084

ETATS-UNIS D'AMERIQUE

(PCT Rule 44.1)
Date of mailing
{day/month/year)
1 August 2017 (01-08-2017)
Applicant's or agent’s file reference
GPRORT00EPCT FOR FURTHER ACTION See paragraphs 1 and 4 below
International application No. International filing date
PCT/US2017/034422 (aayfmonth/year) 25 May 2017 (25-05-2017)
Applicant
GOPRO, ING

1. The applicant is hereby notified that the international search report and the written opinion of the Internationat Searching
Authority have been established and are transmitted herewith.

Filing of amendments and statement under Article 19:
The applicant is entitied, if he so wishes, to amend the ciaims of the International Application (sse Rule 48);

When? The time limit for filing such amendments is normally two months from the date of transmittal of the
International Search Report.

How?  Directly to the International Bureau of WIPQO, 34 chermin des Colombettes
1211 Geneva 20, Switzerland, Fascimile No.: (41-22) 338.82.70

For more detailed instructions, see POT Applicant's Guide, International Phase, paragraphs 9.004 -9.011.

2. D The applicant is hereby notified that no international search report will be established and that the declaration under
Articte 17(2)(a) to that effect and the written opinion of the International Searching Authority are transmitted herewith.

3. l:l With regard to any protest against payment of {an) additional fee(s) under Rule 40.2, the applicant is notified that:

D the protest together with the decision thereon has been transmitted to the Intermational Bureau togsther with any
applicant's request to forward the texts of both the protest and the decision thereon to the designated Offices.

D no decision has been made yet on the protest; the applicant will be notified as soon as a decision is made.

4. Reminders

The applicant may submit comments on an informal basis on the written opinion of the International Searching Authority
to the International Bureau. These comments will be made available to the public after international publication. The
International Bureau will send a copy of such comments to all designated Offices unless an international preliminary
examination report has been or is fo be established.

Shortly after the expiration of 18 months from the priority date, the international application will be published by the
international Bureau. If the applicant wishes to avoid or postpone publication, a notice of withdrawal of the international
application, or of the priority claim, must reach the Intemational Bureau before the completion of the technical preparations for
international publication (Rules 90bis.1 and 904is.3).

Within 19 months from the priority date, but only in respect of some designated Offices, a demand for international preliminary
examination must be filed if the applicant wishes to postpone the entry into the national phase until 30 manths from the priority
date (in some Offices even later); otherwise, the applicant must, within 20 months from the pricrity date, parform the
prescribed acts for entry into the national phase before those designated Offices. In respect of other designated Offices, the
time fimit of 30 months (or later) will apply even if no demand is filed within 19 months. For details about the applicable time
limits, Office by Office, see www.wipo.int/pet/enftexts/ime_limits.html ard the POT Applicant's Guide, National Chapters.

Within 19 months from the priority date, the applicant may request that a supplementary international search be carried
out by a different International Searching Authority that offers this service (Rule 45bis.1). The procedure for requesting
supplementary international search is deseribed in the POT Applicants Guide, International Phase, paragraphs 8.006-8.032.

Name and mailing address of the International Searching Authority Authorized officer

T =% European Patent Office, P.B. 5818 Patentlaan 2 sCl
NL-2280 HV Rijswijk AALINATUS, Dana
. 0 Tel. (+31-70) 340-2040 Tel: +49 (0)89 2399-8242
—_Maw?  Fax: (+31-70) 340-3016
Form PCTASA/220 (July 2014) A i RO £ e e
O DAL 08 20
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PATENT COOPERATION TREATY

PCT

INTERNATIONAL SEARCH REPORT

(PCT Article 18 and Rules 43 and 44)

Toant g
Applicant's or agent's file reference FOR FURTHER see Form PCTASA/220
GPR0O2100EPCT ACTION as well as, where applicable, item 5 below.
International application No. International filing date (day/monthivear) (Eartiest) Priority Date (day/imonth/vear)
PCT/US2017/034422 25 May 2017 (25-05-2017) 25 May 2016 (25-05-2016)
Applicant
GOPRO, INC

This international search report has been prepared by this International Searching Authority and is transmitted to the applicant
according to Article 18. A copy is being transmitted to the International Bureau.

3

This international search report consists of a iotal of sheets.

Itis also accompanied by a copy of each prior art document cited in this report.

1. Basis of the report
a. With regard to the language, the international search was carried out on the basis of:

the international application in the language in which it was filed

r_—‘ atranslation of the international application into , which is the language
of a translation furnished for the purposes of international search (Rules 12.3(a) and 23.1(b))

This international search report has baen established taking into account the rectification of an obvious mistake
authorized by or notified to this Authority under Rule 91 (Rule 43.8bis(a)).

c. D With regard to any nucleotide and/or amino acid sequence disclosed in the international application, see Box No. 1.
[:l Certain claims were found unsearchable (See Box No. 1l)

Unity of invention is lacking (see Box No IIf)

4. With regard to the title,
the text is approved as submitted by the applicant
D the text has been established by this Authority to read as follows:

B. With regard to the ahstract,
the text is approved as submitted by the applicant

the text has been established, according to Rule 38,2, by this Authority as it appears in Box No. IV. The applicant
may, within one month from the date of maifing of this international search report, submit comments to this Authority

8. With regard to the drawings,
a. the figure of the drawings o be published with the abstract is Figure No. 21
as suggested by the applicant
I:l as selected by this Authority, because the applicant failed to suggest a figure
I:[ as selected by this Authority, because this figure better characterizes the invention
b. D none of the figures is to be published with the abstract

Form PCT/ISA/210 (first sheet) (January 2015)
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INTERNATIONAL SEARCH REPORT

International application No

PCT/US2017/034422

A. CLASSIFICATION OF SUBJECT MATTER

INV. HO4N1S/56
ADD.

According to International Patent Classification (IPC) or to bath national slassifieation and IPG

B. FIELDS SEARCHED

HO4N

Minimum documentation searched (classification system followed by classification symbols}

BDocumentation searched other than minimum documentation to the exfent that such documents are included i the fields searched

EPO-Internal, WPI Data

Electronic data base consulted during the intemational search {name of data base and, where practicable, search terms used)

G. DOCUMENTS CONSIDERED TO BE RELEVANT

29 July 2010 (2010-07-29)
paragraphs [0005] - [0056]

Category” | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim Ne.
X US 20097290641 Al (CRINON REGIS J [US] ET 1-23
AL) 26 November 2009 (2009-11-26)
paragraphs [0004] - [0007], [0017] -
[0061]
Y US 2013/021483 Al (BENNETT JAMES [CZ] ET 1-23
AL) 24 January 2013 (2013-01-24)
paragraphs [0009] - [0076]
Y US 2010/189179 Al (GU CHUANG [US] ET AL) 1-23

D Fuither dotsuments are listed in the continuation of Box C,

See patent family annex.

= Special categories of cited documents :

"A" document defining the general stale of the art which is not considered
to be of particutar relevance

"E* earlier application ar patent but published on or after the international
filing date

“L" document which may throw doubis on priority claim{s} or which is
cited to establish the publication date of ancther citation or other
special reason {as speosified)

"0" document referring to an oral disclosure, use, exhibition or other
means

*P* document published prior to the intemnational filing date but later than
the priority date claimed

T* later document published after the intemational filing date or priority
date and notin conflict with the application but cited ta understand
the principle or theory underlying the invention

*X* document of particular relevance; the ¢laimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

"Y* document of partictdar relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to & person skilled in the art

"&" document member of the same patent famity

Date of the actual completion of the interational search

14 July 2017

Date of mailing of the international search report

01/08/2017

Name and mailing address of the ISA/

European Patent Offise, P.B. 5818 Patentiaan 2
NL - 2280 HV Rijswijk

Tel. (+#31-70) 340-2040,

Fax: {+31-70) 340-3016

Authorized officer

Sanahuja, Francesc

Form PCT/HSA/Z21G (second sheet) (April 2005)
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INTERNATIONAL SEARCH REPORT

Information on patent family members

international application No

PCT/US2017/034422
Patent document Publication Patent family Publication

cited in search report date member(s) date

US 2009290641 Al 26-11-2009  NONE

US 2013021483 Al 24-01-2013 US 2013021483 Al 24-01-2013
US 2013021484 Al 24-01-2013
US 2013021488 Al 24-01-2013
US 2013021489 Al 24-01-2013
US 2013021490 Al 24-01-2013
US 2013021491 Al 24-01-2013
US 2013021504 Al 24-01-2013
US 2013021512 Al 24-01-2013
US 2013022116 Al 24-01-2013

US 2010189179 Al 29-07-2010  CA 2748374 Al 05-08-2010
CN 102301717 A 28-12-2011
EP 2382785 A2 02-11-2011
It 213567 A 26-02-2015
JP 5410549 B2 05-02-2014
JP 2012516645 A 19-07-2012
KR 20110106423 A 28-09-2011
US 2010189179 Al 29-07-2010
WO 2010088031 A2 05-08-2010

Form PCT/ASA/210 {palent family annex) {April 2005)
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EPO FORM PO4A42

Information on Search Strategy - Pilot phase (see 0J 2015, A6} Application Number

The type of information containgd in this sheet may change during the pilot for improving

the usefulness of this new senvice. PCT/U52917/834422

TITLE: IMAGE SIGNAL PROCESSING-BASED ENCODING HINTS FOR MOTION ESTIMATICN
APPLICANT: GOPRO, INC

IPC CLASSIFICATION: HO4N19/56

EXAMINER: Sanahuja, Francesc

CONSULTED DATABASES: EPODOC, INET, WPI, DOSYS

CLASSIFICATION SYMBOLS DEFINING EXTENT OF THE SEARCH:

IPC:

CPC: HO4N19/436, HO4N1S/45, HO4N1S/51/L0W, HO4N19/56, HO4N19/521
FI/F-TERMS:

KEYWORDS OR OTHER ELEMENTS FEATURING THE INVENTION:
reuse, motion vectors, macroblock, camera, pre-processing, video encoder
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PATENT COOPERATION TREATY

From the
INTERNATIONAL SEARCHING AUTHORITY

Ta: PCT

WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY

(PCT Rule 43bis.1)

see form PCTASARL2)

Date of mailing
(dayimonthirear} see form PCTASAZ10 (second sheet)

Applicant's or agent's file reference FOR FURTHER ACTION

see form PCTASAR220 See paragraph 2 below

International application No. International filing date (day#nonthiear) Priority date {day/inonthiear)
PCTAIS2017/034422 25.05.2017 25.06.2016

international Patent Classification (IPC) or both national classification and IPC

INV. H04N 1956

Applicant
GOPRO, INC

1. This opinion contains indications relating to the following items:

B Box Ne. | Basis of the opinion

[0 Box No.lf  Priority

[ Box No. Il Non-establishment of apinion with regard to novelty, inventive step and industrial applicability

O Box No. IV Lack of unity of invention

Box No. V Reasoned statement under Rule 43bis.1(a){i} with regard to novelty, inventive step and industrial
applicability; citations and explanations supporting such statement

L] Box No. V|  Certain documenis cited

Box No. VIl Certain defects in the international application

X

Box No. VIII - Certain observations on the international application

2.  FURTHER ACTION

If a demand for international preliminary examination is made, this opinion will usually be considered to be a
written opinion of the International Preliminary Examining Authority ("IPEA") except that this does not apply where
the applicant chooses an Authority other than this one to be the IPEA and the chosen IPEA has notifed the
International Bureau under Rule 66.1bis(b} that written opinions of this International Searching Authority

will not be so considered.

If this opinion is, as provided above, considered to be a written opinion of the IPEA, the applicant is invited to
submit to the IPEA a written reply together, where appropriate, with amendments, before the expiration of 3 months
from the date of mailing of Form PCTASA/220 or before the expiration of 22 months from the priority date,
whichever expires later.

For further options, see Form PCTASA/R220.

Name and mailing address of the ISA: Date of completion of Authorized Officer
this opinicn o """ua,.q
-0))) European Patent Office see form f Y
Sanahuja, Francesc } ?
— = Dp-80298 Munich PCTASAR10 4 5 9 i
Tel. +49 89 2399 - Q Telephane No. +49 89 2399-0 gy
Fax: +49 89 2399 - 4465 :
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Box No.| Basis of the opinion

1. With regard to the language, this opinion has been established on the basis of:

O

4.0

the international application in the language in which it was filed.

a translation of the international application into , which is the language of a translation furnished for the
purposes of international search (Rules 12.3(a) and 23.1 (b)).

This opinion has been established taking into account the rectification of an obvious mistake authorized
by or notified to this Autherity under Rule 91 (Rule 43bis.1(z))

With regard to any nucleotide and/dr amino acid sequence disclosed in the international application, this
opinion has been established on the basis of a sequence listing:

a. [0 forming part of the international application as filed:
O in the form of an Annex C/ST.25 text file.

LI on paper or in the form of an image file.

b. O furnished together with the international application under PCT Rule 13fer.1(a) for the purposes of
international search oniy in the form of an Annex C/ST.25 text fils.

c. 0 furnished subsequent to the international filing date for the purposes of international search only:
O in the form of an Annex C/ST.25 text file (Rule 13ter.1(a)).

O on paper or in the form of an image file (Rule 13ter.1{b) and Administrative Instructions, Section
713).

In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished,
the required statements that the information in the subsequent ar additional copies is identical to that
forming part of the application as filed or does not go beyond the application as filed, as appropriate, were
furnished.

5. Additional comments:
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Box No.V  Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or
industrial applicability; citations and explanations supporting such statement

1. Statement

Novelty (N) Yes: Claims 2.5.11, 12,18, 19

No:  Claims 1.3,4,.6-10 13-17, 20-23
Inventive step (IS) Yes: Claims

No: Claims 1-23
industrial applicability {IA) Yes: Claims 1-23

No: Claims

2. Citations and explanaticns

see separate sheet

Box No. VIl  Certain defects in the international application

The following defects in the form or contenis of the international application have been noted:

see separate sheet

Box No. VIl Certain observations on the international application

The following observations on the clarity of the claims, description, and drawings or on the question whether the
claims are fully supported by the description, are made:

see separate sheet
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Re ltem V
Prior Art

1
1.1

2.2

Reference is made to the following documents:

D1

D2

b3

US 2009/290641 A1 (CRINON REGIS J [US] ET AL) 26 November
2009 (2009-11-26)

US 2013/021483 A1 (BENNETT JAMES [CZ] ET AL) 24 January
2013 (2013-01-24)

US 2010/189179 A1 (GU CHUANG [US] ET AL) 29 July 2010
(2010-07-29)

Novelty (Art. 33(1) and (2) PCT)

The present application does not meet the requirements of Article 33(1) PCT

because the subject-matter of claims 1, 3, 4, 6-11, 13-17 and 20-23 is not
new within the meaning of Article 33(2) PCT.

Regarding claim 1, document D1 discloses (the references in parentheses
applying to this document):

A non-transitory computer-readable storage medium, comprising
executable instructions that, when executed by a processor, facilitate
performance of operations, comprising:

- obtaining, by an image signal processor, from an image sensor, an
input image signal (par. [0006}, "[...] Video frames are
captured by the camera which also computes a motion
vector associated with a bklock in the frame [...]";

par. [0020], [0027]);

- obtaining, by the image signal processor, an input image portion of an
input image from the input image signal (par. ([0006]1, ™"[...]
Video frames are captured by the camera which also
computes a motion vector associated with a block in

the frame [...]1"; par. [0020], [0021]1, [0027]);

- generating, by the image signal processor, motion information for the
input image portion (par. [0006], "[...] Video frames are

Form PGT/ISA/237 (Separate Sheet) (Sheet 1} (EPO-April 2005)
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captured by the camera which also computes a motion
vector associated with a block in the frame [...]";
par. [0020], [002131, [0027]);

- generating, by the image signal processor, a processed image portion
by processing the input image portion based on the motion information
(implicit from par. [0004], "[...] Pre-processing can
be performed for basic parameters such as luminance
and chrominance samples and also for more complex
supporting features such as face tracking. However,
the pre-processing is limited in that the webcam
generates specific motion vectors which are only used
in the system to support these functions [...]"; par.

[0028]);

- including, by the image signal processor, the processed image portion
in processed image data (implicit after pre-processing the
captured image in parxr. [0004], [0028]);

- outputting, by the image signal processor, the processed image data,
such that the processed image data is accessible by an encoder (par.
[0027]1, "[...] The data of each frame 404 in the
videc stream can be sent separately from the motion
vector 104 and metadata 202, or can all be
muitiplexed together. Again, this can be performed
for each macroblock [...]1");and

- outputting, by the image signal processor, the motion information as an
encoding hint (par. [0027]); Fig. 5), such that the motion
information is accessible by the encoder for generating an encoded
output bitstream by:

- obtaining source image data for a frame, the source image data
including the processed image data (implicit from par.
[0004], [0029]; Fig. 5);

- obtaining the motion information (par. [0029], "[...] the
compression engine 108 further comprises a motion
estimation component 504 for modifying the motion
vector 104 according to the metadata 202 to
produce the modified motion vector 302 [...]1");

Form PGT/ISA/237 (Separate Sheet) (Sheet 2) (EPO-April 2005)
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- obtaining a source image portion from the source image data, the
source image portion corresponding to the processed image
portion (implicit from par. [0004], [0029]; Fig. 5;
the coding being based cn macrolocks);

- generating a prediction portion for encoding the source image
portion based on the motion information (par. [0029],
LA the compression engine 1068 further
comprises a motion estimation component 504 for
modifying the motion wvector 104 according to the
metadata 202 to produce the modified motion
vector 302 [...1");

- generating encoded image data based on the prediction portion
{par. [0029], "[...] The modified motion vector
302 is rassed from the motion estimation
component 504 to the compression engine 108 to
the video bit stream for the frame 404, thereby

producing the compressed frame 4C6 [...]");and

- including the encoded image data in the encoded output
bitstream (implicit in the encoder of par. [00086],
[0029]).

These are the technical features of claim 1. The subject-matter of claim 1 is
therefore not new (Article 33(1) and (2) PCT).

2.3 The subject-matter of independent claims 10 and 17, corresponds in terms of
method steps and apparatus features to the non-transitory computer-readable
storage medium with instructions of claim 1. The objections raised in respect
to this latter claim, therefore, also apply, mutatis mutandis, to independent
claims 10 and 17 which are thus not allowable under Article 33(1) PCT for
lack of novelty of their subject-matter (Article 33(2) PCT).

2.4 Dependent claims 3, 4, 6-9, 13-16 and 20-23 do not appear to contain any
additional features which, in combination with the features of any claim on
which they depend, meet the requirements of the PCT with respect to novelty:

Claim 3: obtaining the input image portion including obtaining a current
input block from a current input frame; and generating the motion
information including obtaining reference image data and generating a
motion vector indicating a displacement between the input image portion

Form PGT/ISA/237 (Separate Sheet} (Sheet 3} {EPQ-April 2005)
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and the reference image data, see D1 (par. [0020], [0021], [0026],
[0027)).

Claim 4: buffering at least a portion of the input image signal in an
internal buffer of the image signal processor is a necessary step for
performing motion estimation and therefore implicit from D1.

Claims 6, 13, 20: transmitting the processed image data to the encoder
and omitting storing the processed image data in a shared memory unit;
and receiving the processed image data from the image signal
processor as the source image data, and omitting reading the processed
image data from the shared memory unit, see D1 (Fig. 5).

Claims 7, 14, 21: storing the motion information in a shared memory
unit accessible by the encoder, and reading the motion information from
the shared memory, see D1 (par. [0033]; Fig 5).

Claims 8, 15, 22: generating the prediction portion for encoding the
source image portion based on the motion information, wherein, in
response to obtaining the motion information output by the image signal
processor, generating the prediction portion for encoding the source
image portion based on the motion information omits performing motion
estimation, see D1 (par. [0030], [0040]).

Claims 9, 16, 23, : generating the prediction portion by performing
motion estimation based on the motion information, see D1 (par. [0029],
[0032]).

3 Inventive Step (Art. 33(1) and (3) PCT)

3.1 Dependent claims 2, 5, 11, 12, 18 and 19 do not appear to contain any
additional features which, either alone or in combination with the features of
any claim on which they depend, meet the requirements of the PCT with
respect to inventive step:

Claims 2, 11, 18: obtaining a first input image signal corresponding to a
first input image; and obtaining a second input image signal
corresponding to a second input image; obtaining a first input image
portion from the first input image signal; and obtaining a second input
image portion from the second input image signal; generating the
processed image portion by combining the first input image portion and
the second input image portion; and modifying the motion information in

Faorm PGT/ISA/237 {Separate Sheet} (Sheet 4) (EPO-Aprit 2005)
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accordance with combining the first input image portion and the second
input image portion is obvious after comman preprocessing sirategies
such as de-blurring or de-noising hinted by D1 (par. [0004], [0028]).

Claims 5, 12, 19: storing the processed image data in a shared memory
unit accessible by the encoder, and reading the source image data from
the shared memory is an obvious alternative to the direct transfer of
document D1 (Fig. 5).

Re ltem VI

1

Contrary to the requirements of Rule 5.1(a)(ii) PCT, the relevant background
art disclosed in documents D1-D3 is not mentioned in the description, nor are
these documents identified therein.

Independent claims 1, 10 and 17 are not in the two-part form in accordance
with Rule 6.3(b) PCT, which in the present case would be appropriate, with
those features known in combination from the prior art being placed in the
preamble (Rule 6.3(b)(i) PCT) and the remaining features being included in
the characterising part (Rule 6.3(b)(ii) PCT).

The features of the claims are not provided with reference signs placed in
parentheses (Rule 6.2(b) PCT).

Re Item Vill

1

The application does not meet the requirements of Article 6 PCT, because
claims 2, 3, 11, 15, 16, 18, 22 and 23 are not clear.

The vague wording of claim 2 leaves the person skilled in the art in the dark
as to the type of processing to combine first and second image portions. The
same applies to the modification of motion information after the said
combination.

Claim 2 is drafted as further defining the step of obtaining of an input signal.
However, this claim also appears to redefine other steps of ¢laim 1 on which it
depends. It is therefore unclear which method steps of claim 1 are redefined
in claim 2.

Corresponding objections apply to claims 11 and 18.

Form PCT/iSA/237 (Separate Sheet) (Sheet 5) (EPO-April 2005)
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5 The concept of reference image data in claim 3 is unclear because its nature
is not defined. The concept of "previously processed image data" as used in
the description (par. [0439]) may overcome this objection.

) Claim 8 defines generating a prediction portion without using motion
estimation. Claim 9, when depending on claim 8, defines performing motion
estimation based on the motion information. Hence it is unclear whether,
when or how motion estimation is performed.

7 Corresponding objections apply to claims 15, 16 and 22, 23.

8 The subject-matter described on paragraphs [0036] - [0431] does not fall
within the scope of the claims. This inconsistency between the claims and the
description leads to doubt concerning the matter for which protection is
sought, thereby rendering the claims unclear, Article 6 PCT.

Form PCT/ISA/237 (Separate Sheet} (Sheet 6) (EPO-April 2005)
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has been made.
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PATENT COOPERATION TREATY

From the
INTERNATIONAL SEARCHING AUTHORITY

To: ANTHONY JACOBSON PCT
FENWICK & WEST LLP
SILICON VALLEY CENTER
801 CALIFORNIA STREET WRITTEN OPINION OF THE
MOUNTAIN VIEW, CA 94041 INTERNATIONAL SEARCHING AUTHORITY
(PCT Rule 43bis.1)
Date of mailing
(day/month/year) -‘ 7 D E C 20]5
Applicant’s or agent’s file reference FOR FURTHER ACTION
26294/PCT See paragraph 2 bclow
International application No. International filing date (day/month/year) Priority date (day/month/year)
PCT/US 15/41624 22 July 2015 (22.07.2015) 23 July 2014 (23.07.2014)

International Patent Classification (IPC) or both national classification and IPC
IPC(8) - HO4N 9/80 (2015.01)
CPC - HO4N 21/8549

Applicant GOPRO, INC.

1. This opinion contains indications relating to the following items:

Box No. | Basis of the opinion

Box No. [I Priority

Box No. Il Non-establishment of opinion with regard to novelty, inventive step and industrial applicability
Box No. IV Lack of unity of invention

Box No. V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such statement

Box No. VI Certain documents cited

Box No. VIl  Certain defects in the international application

OO0 XXODX

Box No. VIII Certain observations on the international application

2. FURTHERACTION

If a demand for intcrnational preliminary examination is made, this opinion will be considered to be a written opinion of the
International Preliminary Examining Authority (“IPEA™) except that this does not apply where the applicant chooses an Authority
other than this onc to be the IPEA and the chosen IPEA has notified the International Bureau under Rule 66.1 bis(b) that written
opinions of this International Searching Authority will not be so considered.

If this opinion is, as provided above, considered to be a written opinion of the IPEA, the applicant is invited to submit to the IPEA af
writien reply together, where appropriate, with amendments, before the expiration of 3 months from the date of mailing of Form|
PCT/ISA/220 or before the expiration of 22 months from the priority date, whichever expires later.

For further options, sec Form PCT/ISA/220.

Name and mailing address of the ISA/US | Date of complction of this opinion Authorized officer:

Mail Stop PCT, Attn: ISA/US Lee W. Young
Commissioner for Patents .

P.O. Box 1450, Alexandria, Virginia 22313-1450 05 November 2015 (05'1 1.201 5) PCT Hetpdesk: 571-272-4300
Facsimile No. 571-273-8300 PCT OSP: 571-272-7774
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Box No. | Basis of this opinion

1. With regard to the language, this opinion has been established on the basis of.

[Z] the international application in the language in which it was filed.

D a translation of the international application into which is the language of a translation
furnished for the purposes of international search (Rules 12.3(a) and 23.1(b)).

2. D This opinion has been established taking into account the rectification of an obvious mistake authorized by or notified to
this Authority under Rule 91 (Rule 43bis. 1(a)).

3. D With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this opinion has
been establishcd on the basis of a sequence listing:

a. D forming part of the international application as filed:
D in the form of an Annex C/ST.25 text file.
EI on paper or in the form of an image file.

b. l:] furnished together with the international application under PCT Rule 13rer.1(a) for the purposes of international
search only in the form of an Annex C/ST.25 text file.

c. D furnished subsequent to the international filing date for the purposes of international search only:
[:l in the form of an Annex C/ST.25 text file (Rule 13zer.1(a)).

D on paper or in the form of an image file (Rule 13rer.1{b) and Administrative Instructions, Section 713).

4. D In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required
statements that the information in the subsequent or additional copies is identical to that forming part of the application as
filed or does not go beyond the application as filed, as appropriatc, were furnished.

5. Additional comments:
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Box No. IV Lack of unity of invention

1. VA In response to the invitation (Form PCT/ISA/206) to pay additional fees the applicant has, within the applicable time limit:
D paid additional fees.
D paid additional fees under protest and, where applicable, the protest fee.
D paid additional fees under protest but the applicable protest fee was not paid.
E] not paid additional fees.

2. D This Authority found that the requirement of unity of invention is not complied with and chose not to invite the applicant to
pay additional fces.

3. This Authority considers that the requirement of unity of invention in accordance with Rule 13.1, 13.2 and 13.3 is

D complied with.
not complied with for the following reasons:

This application contains the following inventions or groups of inventions which are not so linked as to form a single general inventive
concept under PCT Rule 13.1.

Group I: Claims 1-42, directed to identifying scenes in captured video for inclusion in a video summary by using metadata associated
with a video, identifying events of interest within the video, identifying a best scene In the video, and selecting one or more best scenes
for inclusion in a video summary.

Group li: Claims 43-60, directed to generating a video summary using a video summary template by receiving a request for a video
summary, selecting a video summary template comprising a plurality of template slots for use in generating the video summary,
selecting, for each template slot, an associated candidate video clip, and generating the video summary by replacing each template slot
in the video summary template with the associated selected candidate video clip.

Group IlI: Claims 61-78, directed to identifying scenes in captured video by capturing video, receiving, from a user during the capture of
the video, input identifying an event of interest within the captured video, storing an indication of the event of interest in metadata, and
identifying a video clip associated with the event of interest based on the metadata.

Group IV: Claims 79-99, directed to identifying activities in videos by accessing videos and video metadata, receiving an identification of
an activity associated with a video, identifying metadata patterns associated with the identified activity, and associating a video with the
identified activity.

Group V: Claims 100-120, directed to identifying scenes in captured video for inclusion in a video summary by accessing a video
including a plurality of frames, identifying a motion value associated with each frame, identifying a differential motion value associated
with each frame based on the motion value, determining a score for each frame based on the motion value and differential motion value,
selecting one or more frames based on the scores, identifying a corresponding video scene, and selecting one or more scenes for
inclusion in a video summary.

The groups of inventions listed above do not relate to a single general inventive concept under PCT Rule 13.1 because, under PCT Rule
13.2, they lack the same or corresponding special technical features for the following reasons:

The special technical feature of the Group | invention is using metadata associated with a video, identifying events of interest within the
video, identifying a best scene in the video, and selecting one or more best scenes for inclusion in a video summary, not required by
Group H-V. (See Fig. 4 for example).

The special technical feature of the Group Il invention is receiving a request for a video summary, selecting a video summary template
comprising a plurality of template slots for use in generating the video summary, selecting, for each template slot, an associated
candidate video clip, and generating the video summary by replacing each template slot in the video summary template with the
associated selected candidate video clip, not required by Group ! or 1lI-V. (See Fig. 5 for example).

-- Continued in Supplemental Box --

4.  Consequently, this opinion has been established in respect of the following parts of the internationat application:

D all parts.

N . .
the parts relating to claims Nos. 1-42

Form PCT/ISA/237 (Box No. V) (January 2015)
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Box No. V Reasoned statement under Rule 436is.1(a)(i) with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such statement

1. Statement

Novelty (N) Claims 6-9, 11, 15, 20, 27-30, 32, 36, 41 YES
Claims 1-5, 10, 12-14, 16-19, 21-26, 31, 33-35, 37-40, 42 NO

Inventive step (IS) Claims None YES
Claims 1-42 NO

Industrial applicability (IA) Claims 1-42 YES
Claims None NO

2. Citations and explanations:

Claims 1-5, 10, 12-14, 16-19, 21-26, 31, 33-35, 37-40 and 42 lack novelty under PCT Article 33(2) as being anticipated by US
2010/0104261 A1 to Liu, et al. (hereinafter 'Liu’).

As to claims 1 and 22, Liu teaches a method for identifying scenes in captured video for inclusion in a video summary (para [0018]-[0021] -
"systems and methods for video summarization"), the method comprising; accessing metadata associated with a video, the accessed
metadata representative of capture of the video (para [0018]-[0021), [0024] - “temporal content variation and the spatial image salience";
"shot segmentation analyze the change in content like scene changes, object motion, and camera motion between subsequent video
frames"); identifying a plurality of events of interest within the video based on the accessed metadata (para [0018]-[0021] - "the most
interesting subshots are determined using both human-emulated salience scores and low-level scene-based changes"; "Shots 104a-h
may each depict a distinct event or version of an event. That is, shots 104a-h may each show a distinct camera action”); for each identified
event of interest, identifying a best scene in the video associated with the identified event of interest, the identified best scene comprising
a threshold amount of video occurring before and after a video frame or portion corresponding to the identified event of interest (para
[0018]-[0021], [0038] - "shots are split into subshots. K-means clustering is then applied to all subshots to detect and consolidate similar
subshots. Next, content based importance values computed for all frames and are propagated to subshots and computed clusters”;
“image salience is computed for the subshots with high importance values and the most salient segments are selected for
summarization”); and selecting one or more identified best scenes for inclusion in a video summary (para [0018]-[0021} - "these video
segments are sorted based on their time stamps and they are stitched together as the summarized video").

As to claims 2 and 23, Liu further teaches a method further comprising: receiving a request for a video summary from the user; and
generating a video summary including a plurality of setected best scenes (para [0002]-[0003], [0018]-[0019], [0040]-[0042], [0045] -
"summarization may be used to present the main theme of video sequences to a user”; "human evaluator”).

As to claims 3 and 24, Liu further teaches a method wherein generating the video summary comprises concatenating the plurality of
selected best scenes (para [0019]).

As to claims 4 and 25, Liu further teaches a method wherein the accessed metadata is generated by a camera during the capture of the
video (para [0021], [0024]).

As to claims 5 and 26, Liu further teaches a method wherein the accessed metadata comprises telemetry data describing a motion of the
camera during the capture of the video (para [0021], [0024] - "shots 104a-h may each show a distinct camera action (e.g., zoom, pan,
etc.)"; "camera motion between subsequent video frames”).

As to claims 10 and 31, Liu further teaches a method further comprising: ranking the identified best scenes based on a likelihood that the
identified best scene wili be of interest to a user; wherein the selected one or more best scenes are selected based on the ranking (para
[0018]-{0019], [0038], [0041]-[0042] - "salience of an image is used to identify and score regions of an image that a human would find
interesting”; "video summary may be created by allocating budgets for all clusters, allocating budges for subshots within each cluster, and
picking the video segment from each subshot. First, all clusters are sorted based on their importance values”).

As to claims 12 and 33, Liu teaches a system for identifying scenes in captured video for inclusion in a video summary (para [0018]-
{0021}), the system comprising; a non-transitory computer-readable storage medium storing instructions {para [0050]-[0051] - "computer
program instructions may be stored in a storage device 804 (e.g., magnetic disk, database, etc.) and loaded into memory 806 when
execution of the computer program instructions”) configured to, when executed: access metadata associated with a video, the accessed
metadata representative of capture of the video (para [0018]-{0021], [0024]); identify a plurality of events of interest within the video based
on the accessed metadata (para [0018]-{0021]); for each identified event of interest, identify a best scene in the video associated with the
identified event of interest, the identified best scene comprising a threshold amount of video occurring before and after a video frame or
portion corresponding to the identified event of interest (para {0018]-{0021], [0038]); and select one or more identified best scenes for
inclusion in a video summary (para [0018]-[0021]); and a processor configured to execute the instructions (para [0050}-[0051] - "a
processor 802 that controls the overall operation of the computer 800 by executing computer program instructions, which define such
operation"”).

(See Continuation Box)
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Continuation of:
Box V.2. Citations and explanations:

As to claims 17 and 38, Liu teaches a non-transitory computer-readable storage medium storing instructions for identifying scenes in
captured video for inclusion in a video summary (para [0018]-[0021], [0050]-[0051]), the instructions configured to, when executed: access
metadata associated with a video, the accessed metadata representative of capture of the video (para [0018]-[0021], [0024]); identify a
plurality of events of interest within the video based on the accessed metadata (para [0018]-[0021]); for each identified event of interest,
identify a best scene in the video associated with the identified event of interest, the identified best scene comprising a threshold amount of|
video occurring before and after a video frame or portion corresponding to the identified event of interest (para [0018}-[0021], [0038]); and
select one or more identified best scenes for inclusion in a video summary (para [0018]-[0021]).

As to claims 13, 18, 34 and 39, Liu further teaches a system (and corresponding computer-readable storage medium) wherein the
instructions are further configured to: receive a request for a video summary from the user; and generate a video summary including a
plurality of selected best scenes (para [0002]-[0003]. {0018]-[0019], [0040]-[0042], [0045]).

As to claims 14, 19, 35 and 40, Liu further teaches a system (and corresponding computer-readable storage medium) wherein the
accessed metadata is generated by a camera during the capture of the video and comprises one or more of: telemetry data describing a
motion of the camera during the capture of the video, location data describing a location of the camera during the capture of the video, and
biometric data describing characteristics of a user of the camera during the capture of the video (para [0021), [0024) - "shots 104a-h may
each show a distinct camera action (e.g., zoom, pan, etc.)"; "camera motion between subsequent video frames”).

As to claims 16, 21, 37 and 42, Liu further teaches a system (and corresponding computer-readable storage medium) wherein the
instructions are further configured to: rank the identified best scenes based on a likelihood that the identified best scene will be of interest
to a user; wherein the selected one or more best scenes are selected based on the ranking (para {0018]-{0019}, [0038], [0041]-{0042]).

Claims 6, 8-9, 15, 20, 27, 29-30, 36 and 41 lack an inventive step under PCT Article 33(3) as being obvious over Liu in view of US
2012/0057852 A1 to Devieeschouwer, et al. (hereinafter ‘Devieeschouwer’).

As to claims 6 and 27, Liu teaches the methods of claim 4 and 25, respectively, but does not explicitly teach a method wherein the
accessed metadata comprises location data describing a location of the camera during the capture of the video. Howsever,
Devleeschouwer does teach wherein the accessed metadata comprises location data describing a location of the camera during the
capture of the video (para [0091] - "information about the location of object-of-interests has to be provided in real-time, e.g. based on the
real time analysis of the signal captured by some audio-visual sensors"; "the space of candidate fields of view is defined by the position
and control parameters of the PTZ camera"). Devleeschouwer further teaches detecting objects/persons of interest in video segments
(para [0044]), assigning a level of interest to an object detected in a scene (para [0057]-{0058]), and producing a video
report/summarization of an event based on concatenation of video segments captured by at set of cameras (para [0091], [0152], [0154]). It
would have been obvious to one of ordinary skill in the art to utilize wherein the accessed metadata comprises location data describing a
location of the camera during the capture of the video as taught by Devieeschouwer in order to provide systems and methods for video
summarization as taught by Liu capable of improved access to location data for scene determination and analysis. Both Liu and
Devieeschouwer are directed to systems and methods for video summarization.

As to claims 8 and 29, Liu teaches the methods of claim 1 and 22, respectively, but does not explicitly teach a method wherein the
accessed metadata is accessed from an external entity after the capture of the video. However, Devleeschouwer does teach wherein the
accessed metadata is accessed from an external entity after the capture of the video (para [0208] - "results of the method may be
transmitted to a further near or remote location"). It would have been obvious to one of ordinary skill in the art to utilize wherein the
accessed metadata is accessed from an external entity after the capture of the video as taught by Devleeschouwer in order to provide
systems and methods for video summarization as taught by Liu capable of improved video processing and summary generation by
remotely located entilics.

As to claims 9 and 30, Devieeschouwer further teaches a method wherein the accessed metadata comprises environment data describing
characteristics of an environment in which the video was captured (para {0091], [0187)-[0193], [0201]-[0204), Fig. 4, Fig. 6 - "ability to (i)
control field of view selection by individual camera, and (ii) select a best camera within a set of camera®; "personalize the viewpoint
selection process according to individual user preferences. For example, in the context of a sport event, coaches (who prefer large
viewpoints showing the entire game) have different expectations regarding viewpoint selection than common spectator (who prefer closer
and emotionally richer images). Thus these preferences are directly related to technical parameters of how the cameras are controlled” -
controlling camera viewpoint selection by using user preferences based on environmental characteristic data; foreground / background
modelling for views).

As to claims 15, 20, 36 and 41, Liu teaches the systems and corresponding computer-readable storage media of claims 12, 17, 33 and 38,
respectively, but does not explicitly teach a system (and corresponding computer-readable storage medium) wherein the accessed
metadata is accessed from an external entity after the capture of the video and comprises environment data describing characteristics of
an environment in which the video was captured. However, Devleeschouwer does teach wherein the accessed metadata is accessed from
an external entity after the capture of the video (para [0208]) and comprises environment data describing characteristics of an environment
in which the video was captured (para [0091], [0187]-{0193], [0201]-[0204], Fig. 4, Fig. 6). It would have been obvious to one of ordinary
skill in the art to utilize wherein the accessed metadata is accessed from an external entity after the capture of the video and comprises
environment data describing characteristics of an environment in which the video was captured as taught by Devleeschouwer in order to
provide systems and methods for video summarization as taught by Liu capable of improved access to data associated with video capture
location, as well as improved video processing and summary generation by remotely located entities.

(See Next Continuation Box)
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Claims 7 and 28 lack an inventive step under PCT Article 33(3) as being obvious over Liu in view of US 2010/0245626 A1
(Woycechowsky).

As to claims 7 and 28, Liu teaches the methods of claim 4 and 25, respectively, but does not explicitly teach a method wherein the
accessed metadata comprises biometric data describing characteristics of a user of the camera during the capture of the video. However,
Woycechowsky does teach wherein the accessed metadata comprises biometric data describing characteristics of a user of the camera
during the capture of the video (para [0036] - "biometlric data of the camera user (for example, voice detection for a voice activated
camera)"). It would have been obvious to one of ordinary skill in the art to utilize wherein the accessed metadata comprises biometric data
describing characteristics of a user of the camera during the capture of the video as taught by Woycechowsky in order to provide systems
and methods for video summarization as taught by Liu capable of improved user identity verification and/or authentication. Both Liu and
Woycechowsky are directed to systems and methods for using cameras to record and process video data.

Claims 11 and 32 lack an inventive step under PCT Article 33(3) as being obvious over Liu in view of US 2013/0318443 A1 to Bachman, et
al. (hereinafter ‘Bachman’).

As to claims 11 and 32, Liu further teaches a method wherein selecting one or more identified best scenes comprises: presenting the
identified best scenes to the user (para [0002]-[0003], [0018]-[0019], [0038], [0041}-[0042], [0045]); but does not explicitly teach receiving,
from the user, a selection of one or more identified best scenes. However, Bachman does teach receiving, from the user, a selection of
one or more identified best scenes (para [0003], [0020], [0023] - "receiving information from the user including a movie template selection
and a selection of one or more video clips corresponding to desirable characteristics”). It would have been obvious to one of ordinary skill
in the art to utilize receiving, from the user, a selection of one or more identified best scenes as taught by Bachman in order to provide
systems and methods for video summarization as taught by Liu capable of improved user identity verification and/or authentication. Both
Liu and Bachman are directed to systems and methods for video summarization.

Claims 1-42 have industrial applicability as defined by PCT Article 33(4) because the subject matter can be made or used in industry.

Form PCT/ISA/237 (Supplemental Box) (January 2013)
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Box No. IV - Lack of unity of invention:

The special technical feature of the Group |1l invention is receiving, from a user during the capture of the video, input identifying an event of
interest within the captured video, storing an indication of the event of interest in metadata, and identifying a video clip associated with the
event of interest based on the metadata, not required by Group I-It or IV-V. (See Fig. 6 for example).

The special technical feature of the Group IV invention is accessing videos and video metadata, receiving an identification of an activity
associated with a video, identifying metadata patterns associated with the identified activity, and associating a video with the identified
activity, not required by Group I-lll or V. (See Fig. 7 for example).

The special technical feature of the Group V invention is accessing a video including a plurality of frames, identifying a motion value
assoclated with each frame, identifying a differential motion value associated with each frame based on the motion value, determining a
score for each frame based on the motion value and differential motion value, selecting one or more frames based on the scores,
identifying a corresponding video scene, and selecting one or more scenes for inclusion in a video summary, not required by Group I-IV.

Groups 1, Il and V share the technical features of, in various combination, utilizing a plurality of video segments / clips / frames, and
generating a video summary.

However, these shared technical features fail to represent a contribution over the prior art of US 2014/0161351 A1 (Yagnik), which
discloses utilizing a plurality of video segments / clips / frames (para [0025]-[0028] - "receiving a video 102, which is comprised of a
number of frames"), and generating a video summary (para [0009], claim 1 - "combining selected scenes to produce the summary for the
video™).

Groups I, Hil and IV share the technical features of, in various combination, utilizing metadata associated with video, and identifying
activities / scenes in captured video associated with events of interest / activities within captured video.

Howaever, these shared technical features fail to represent a contribution over the prior art of US 2014/0093164 A1 to Noorkami et al.
(hereinafter 'Noorkami'), which discloses utilizing metadata associated with video (para [0062]-[0064] - "the method 700 may then insert
metadata into the video content”), and identifying activities / scenes in captured video associated with events of interest / activities (para
[0062}-[0064], ctaim 1 - "the method 700 may examine all of the shots in the video content 34 and efficiently determine one or more scene
boundaries at one or more target shots, where a new scene begins at each scene boundary”; "detecting a scene in video content”) within
captured video {para [0019] - "each of the frames (i-1), (i), (i+1), (i+2), etc. may represent an image captured by an image capture device,
such as a video camera").

Groups 1, !ll and V share the technical features of, in various combination, identifying activities / scenes in captured video, and an amount
of video occurring before and after a video frame or portion corresponding to and identified event of interest.

However, these shared technical features fail to represent a contribution over the prior art of US 2013/0300939 A1 to Chou et al.
(hereinafter 'Chou'), which discloses identifying activities / scenes (para [0013], [0050] - "scene recognition in a video/audio processing
environment") in captured video (para [0033) - "embodiments of system 10 can operate on videos and audios captured from any capture
system"), and an amount of video occurring before and after a video frame or portion corresponding to and identified event of interest
(para [0019], [0022)-[0028], [0035], [0057] - "User 32 may search the example video for various scenes (e.g., Welcome Scene, Farewsll
Scene, etc.)"; "order scenes into a scene sequence"”; “user 32 may be provided with options to click through to particular scenes of
interest, or speakers of interest, as the case may be. Because each scene sequence 52 and speaker sequence 54 may include scenes
tagged with scene identifiers, and speakers tagged with speaker identifiers, respectively, searching for particular scenes and/or speakers
in report 24 may be effected easily”).

Groups |, 1ll, IV and V share the technical features of, in various combination, identifying activities / scenes in captured video.

However, these shared technical features fail to represent a contribution over the prior art of US 2014/0105573 A1 to Hanckmann et al.
(hereinafter 'Hanckmann'), which discloses identifying aclivities / scenes (para [0019], {0021], [0072] - "Action type detector 14 is a device
that detects which of a predetermined set of action types is seen to occur in a time range in a video stream”; “identify the subset of likely
actions, and to subsequently describe them with a rule-based method that relates the actions to entities in the scene”) in captured video
(para [0018] - "Camera 10 is configured to generate a stream of data that represents a temporal sequence of video images, which is
stored by video data storage device").

Thus, the inventions listed as Groups |-V lack unity of invention because they do not share a same or corresponding special technical
feature providing a contribution over the prior art.
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This international search report consists of a total of sheets.

I:l It is also accompanied by a copy of each prior art document cited in this report.

1. Basis of the report

a. With regard to the language, the international search was carried out on the basis of:

1

the international application in the language in which it was filed.

D a translation of the international application into which is the language of
a translation furnished for the purposes of international search (Rules 12.3(a) and 23.1(b)).
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b. I:] none of the figures is to be published with the abstract.
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(54) Title: METHOD AND APPARATUS FOR RENDERING IMAGES WITH AND WITHOUT RADIALLY SYMMETRIC

DISTORTIONS
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(57) Abstract: A method and apparatus for rendering images
with and without radially symmetric distortions is described in
which the forward and backward radial distortion rendering
processes are decomposed into two stages. One-dimensional el-
cments in onc planar dimension (rows or columns) of an input
image are rendered to generate an intermediate buffer, and then
one-dimensional elements in the other planar dimension
(columns or rows) of the intermediate buffer are rendered to
generate an output image. Thus, one-dimensional sampling is
performed, and interpolation may be performed in one planar
dimension, rather than 2-D interpolation. An input row or col-
umn may be decimated, il necessary, before row or column in-
terpolation is performed to generate an output row or column.
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TITLE: METHOD AND APPARATUS FOR RENDERING IMAGES WITH AND WITHOUT RADIALLY

SYMMETRIC DISTORTIONS

BACKGROUND

Description of the Related Art

[0001] Radially symmetric distortion, or simply radial distortion, is a particular type of image distortion that
may be seen in captured images, for example as a result of the optical characteristics of lenses in conventional
(film) and digital cameras. In addition to radial distortion being introduced into images by lenses during image
capture, radial distortion may be applied as an effect to either natural images (images of the “real world” captured
with a conventional or digital camera) or synthetic images (e.g., computer-generated, or digitally synthesized,
images). Radial distortion may be classified into two types: barrel distortion and pincushion distortion. Figure 1A
illustrates barrel distortion, and Figure 1B illustrates pincushion distortion. Note that barrel distortion is typically
associated with wide-angle lenses, and pincushion distortion is typically associated with long-range or telescopic
lenses.

[0002] In digital image processing, a forward radial distortion rendering process renders an image with either
barrel or pincushion radial distortion from an image with little or no radial distortion. Figure 2A illustrates a
forward rendering process 202 rendering an image with barrel distortion 200B from an input image with little or no
distortion 200A. TFigure 2B illustrates a forward rendering process 202 rendering an image with pincushion
distortion 200D from an input image with little or no distortion 200C. A backward radial distortion rendering
process renders an image with little or no barrel or pincushion radial distortion from an image with barrel or
pincushion radial distortion. Figure 3A illustrates a backward rendering process rendering an image with little or no
distortion 300B from an input image with barrel distortion 300A. Figure 3B illustrates a backward rendering
process rendering an image with little or no distortion 300D from an input image with pincushion distortion 300C.
Note that the images in Figures 2A, 2B, 3A and 3B may be images digitized from photographs or negatives
captured with a conventional camera, images captured with a digital camera, digitally synthesized images,
composite images from two or more sources, or in general images from any source.

[0003] Conventionally, in digital image processing, both forward and backward radial distortion rendering
has been performed using a two-dimensional (2-D) sampling process. For example, in a conventional forward radial
distortion rendering process, a grid may be set in the output image (the image with radial distortion). For each point
in the grid, a corresponding location is found in the input image (the image with little or no radial distortion) by
reverting the distortion equation. Since this location may not have integral coordinates, 2-D interpolation may be
used to obtain the intensity value.

[0004] There are problems associated with these conventional radial distortion rendering algorithms. One
problem is that the conventional algorithms are not very efficient; either the forward distortion equation or the
backward distortion equation has to be solved for each point in the image. Another problem is that interpolation is
done in two-dimensional (2-D) space, which is inefficient when sophisticated interpolation algorithms such as cubic
interpolation are used. In addition, conventional radial distortion rendering algorithms may suffer frpm aliasing
problems. Aliasing refers to a distortion or artifact that is caused by a signal being sampled and reconstructed as an

alias of the original signal. An example of image aliasing is the Moiré pattern that may be observed in a poorly

1
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pixelized image of a brick wall. Conventional radial distortion rendering aigorithms, which perform interpolation in

2-D space, may by so doing introduce aliasing artifacts into the output images.

SUMMARY

[0005] Various embodiments of a method and apparatus for rendering images with and without radially
symmetric distortions are described. Embodiments decompose both the forward and backward radial distortion
rendering processes into two stages. Embodiments render one-dimensional elements in one planar dimension (rows
or columns) of an input image to generate an intermediate buffer, and then render one-dimensional elements in the
other planar dimension (columns or rows) of the intermediate buffer to generate an output image. Thus, one-
dimensional sampling is performed, and interpolation may be performed in one planar dimension, rather than 2-D
interpolation. Implementations of embodiments of the method for rendering images with and without radially
symmetric distortions may be referred to herein as a radial distortion rendering module.

[0006] Embodiments of the radial distortion rendering module may implement one or both of two radial
distortion rendering algorithms or processes as components. A forward radial distortion rendering component
renders images with radial distortion from images with little or no radial distortion. A backward radial distortion
rendering component renders images with little or no radial distortion from images with radial distortion. In one
embodiment, the radial distortion rendering module receive an input image, and iteratively renders rows in the input
image to generate an intermediate buffer. The radial distortion rendering module then iteratively renders columns
in the intermediate buffer to generate an output image. In another embodiment, column rendering may be
performed first to generate the intermediate buffer, and then row rendering performed on the intermediate buffer to
generate the output image.

[00607] Unlike conventional radial distortion rendering processes, embodiments decompose both the forward
and backward radial distortion rendering processes into two stages. In each stage, only one row or one column of an
image is rendered. In each stage, a simpler equation than the full distortion equation used in conventional methods
is solved. Moreover, interpolation is performed in each stage in one-dimensional space (i.e., on one row or one
column at a time), which is more efficient than 2-D interpolation, and reduces or eliminates aliasing artifacts that
may be introduced in 2-D interpolation. Because embodiments perform one-dimensional (row or column)
sampling, in both the forward and backward radial distortion rendering processes, an input row or column may be
decimated, if necessary, before row or column interpolation is performed to generate an output row or column.

Decimation is important in reducing or eliminating aliasing artifacts.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] Figures 1A and 1B illustratc barrel distortion and pincushion distortion, respectively.

[0009] Figures 2A and 2B illustrate the forward radial distortion rendering process.

[0010] Figures 3A and 3B illustrate the backward radial distortion rendering process.

[0011] Figure 4 illustrates forward and backward rendering components of a radial distortion rendering

module, according to one embodiment.

[0012] Figure 5 illustrates a radial distortion rendering module and shows a general, high-level architecture

that may be shared by both the forward and backward rendering components, according to one embodiment.
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[6013] Figures 6A and 6B illustrate a method for rendering images with and without radially symmetric

distortions, according to one embodiment.

[0014] Figure 7 illustrates a decimation process, according to one embodiment.
[0015] Figure 8 illustrates an exemplary computer system that may be used in embodiments.
[0016] ‘While the invention is described herein by way of example for several embodiments and illustrative

drawings, those skilled in the art will recognize that the invention is not limited to the embodiments or drawings
described. It should be understood, that the drawings and detailed description thereto are not intended to limit the
invention to the particular form disclosed, but on the contrary, the intention is to cover all modifications,
equivalents and alternatives falling within the spirit and scope of the present invention. The headings used herein
are for organizational purposes only and are not meant to be used to limit the scope of the description. As used
throughout this application, the word "may" is used in a permissive sense (i.e., meaning having the potential to),

rather than the mandatory sense (i.e., meaning must). Similarly, the words “include”, “including™, and “includes”

mean including, but not limited to.

DETAILED DESCRIPTION OF EMBODIMENTS

[0017] Various embodiments of a method and apparatus for rendering images with and without radially
symmetric distortions are described. Embodiments decompose both the forward and backward radial distortion
rendering processes into two stages. Embodiments render one-dimensional elements in one planar dimension (rows
or columns) of an input image to generate an intermediate buffer, and then render one-dimensional elements in the
other planar dimension (columns or rows) of the intermediate buffer, to generate an output image. Thus, one-
dimensional sampling is performed, and interpolation may be performed in one planar dimension, rather than 2-D
interpolation. Embodiments of a method for rendering images with and without radially symmetric distortions may
be implemented as or in a tool, module, library function, plug-in, stand-alone application, etc. For simplicity,
implementations of embodiments may be referred to herein as a radial distortion rendering module.

[0018] Figure 4 illustrates forward and backward rendering components of a radial distortion rendering
module, according to one embodiment. Various embodiments of the radial distortion rendering module 400 may
implement one or both of two radial distortion rendering algorithms or processes, as described herein, as
components. A forward radial distortion rendering component 402 renders images with radial distortion (e.g.,
images 420A and 420B) from images with little or no radial distortion (e.g., images 410A and 410B). A backward
radial distortion rendering component 404 renders images with little or no radial distortion (images 420C and 420D)
from images with radial distortion (images 410C and 410D). The radial distortion rendering algorithms
implemented by components 402 and 404 are efficient and provide improved interpolation in sampling when
compared to comventional radial distortion rendering processes. In addition, the radial distortion rendering
algorithms reduce or eliminate aliasing, which is a problem in conventional radial distortion rendering processes.
[0019] Embodiments of a radial distortion rendering module 400 may be implemented on a computer system.
An exemplary system on which embodiments may be implemented is illustrated in Figure 8. Radial distortion
rendering module 400 may be implemented as or in a tool, module, library function, plug-in, stand-alone
application, etc. Embodiments of the radial distortion rendering module may be implemented, for example, in
various digital image processing applications. An exemplary application in which embodiments may be

implemented is Adobe Photoshop®.
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[0020} Radial distortion rendering module 400 may provide a user interface that provides one or more textual
and/or graphical user interface elements, modes or techniques via which a user may control various aspects of the
radial distortion rendering process. For example, the user interface may include user interface elements that allow a
user to select input and output files, to specify whether a forward or backward radial distortion rendering is to be
performed, to specify the type of radial distortion (barrel or pincushion), to control the degree of radial distortion to
be introduced or removed, and so on.

[0021] The input images 410 may be any type of images, for example images digitized from photographs or
negatives captured with a conventional camera, digital images captured with a digital camera, digital images
captured with a photosensor such as a charge-coupled device (CCD), digitally synthesized images, composite
images from two or more sources, panoramic images, component images to be stitched into a panoramic image,
images from a video stream, and so on.

[0022] Figure 5 illustrates a radial distortion rendering module and shows a general, high-level architecture
that may be shared by both the forward and backward rendering components, according to one embodiment. Unlike
conventional radial distortion rendering processes, embodiments of radial distortion rendering module 400
decompose both the forward and backward radial distortion rendering processes into two stages. In each stage, only
one row or one column of an image is rendered. In each stage, a simpler equation than the full distortion equation is
solved. Moreover, interpolation is performed in each stage in one-dimensional space (i.e., on one row or one
column at a time), which is more efficient than 2-D interpolation, and reduces or eliminates aliasing artifacts that
may be introduced in 2-D interpolation. Because embodiments perform one-dimensional (row or column)
sampling, in both the forward and backward radial distortion rendering processes, an input row or column may be
decimated, if necessary, before row or column interpolation is performed to generate an output row or column.
Decimation is important in reducing or eliminating aliasing artifacts.

[0023] Referring to Figure 5, radial distortion rendering module 400 receives an input image 410. Row
rendering component 430 iteratively renders rows in input image 410 to generate an intermediate buffer 432.
Column rendering component 434 then iteratively renders columns in intermediate buffer 432 to generate an output
image 420. Output image 420 may, for example, be stored to a storage medium 440, such as system memory, a
disk drive, DVD, CD, etc. In one embodiment, column rendering may be performed first to generate intermediate

buffer 432, and then row rendering performed on intermediate buffer 432 to generate output image 420.

[0024] Figures 6A and 6B illustrate a method for rendering images with and without radially symmetric
distortions, according to one embodiment. The method may be implemented in both the forward and backward
rendering components illustrated in Figure 4. Elements 504 through 516 of Figure 6A may be implemented in row
rendering component 430 of Figure 5, while elements 522 through 534 of Figure 6B may be implemented in
column rendering component 434 of Figure 5. While Figures 6A and 6B illustrate row rendering performed first,
and then column rendering, in one embodiment, column rendering may be performed first, and then row rendering.
[0025] Referring to Figure 6A, as indicated at 500, an input image is obtained. The input image may either
be an image with little or no distortion from which an image with radial distortion is to be generated in a forward
rendering process, or an image with radial distortion from which an image with little or no radial distortion is to be
generated in a backward rendering process.

[0026] As indicated at 502, an intermediate buffer may be allocated. The intermediate buffer may be

allocated based on the dimensions of the input image. Note that the dimensions of the intermediate buffer may be

4
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larger or smaller than the dimensions of the input image if the output image is to be larger or smaller than the input

image.
[6027] As indicated at 504, a next row in the intermediate buffer is selected. The row rendering process starts
at a first row. Which row the process starts with and in what order the rows are processed may not matter, but for

simplicity it may be assumed that the process starts at the first or top row, and sequentially processes the rows.

[0028] As indicated at 506, a next pixel location p, g in the current intermediate buffer row is selected. The
row rendering process starts at a first pixel location in the intermediate row. Which pixel location the process starts
with and in what order the pixels are processed may not matter, but for simplicity it may be assumed that the
process starts at the first pixel location, and sequentially processes the pixels. Note that g will be the same for the

entire row.

[0029] As indicated at 508, corresponding coordinates for the current pixel location in the intermediate buffer
row are computed in the input image. Note that the pixel coordinates are not necessarily integral, hence, an
interpolation technique may be used to calculate pixel values in the intermediate buffer row from pixel values in the
input image row.

[0030] As indicated at 510, the corresponding input image row (g) may be extracted, if necessary. The
extracted input image row may be decimated, if necessary. Decimation may be necessary if the size of the rows in
the intermediate buffer (and in the output image) are substantially smaller than the size of the rows in the input
image. Also note that 510 (row extraction and decimation) may be performed only once for each row in the input

image, e.g. when the first pixel in the intermediate buffer row is being calculated, and thus not performed for each

pixel in the intermediate row.

[0031] As indicated at 512, 1-D (one dimensional) interpolation is applied to the extracted and possibly
decimated input row to get the pixel value for the current pixel location in the intermediate row. Any of various

interpolation techniques may be used, including, but not limited to, linear and cubic interpolation.

[0032] At 514, if there are more pixels in the intermediate buffer row to be calculated, the method returns to
506 to calculate the value for the next pixel in the row. If the intermediate buffer row has been fully rendered, t.e. if
all pixel values for the row have been calculated, then at 516, if there are more rows in the intermediate buffer, the
method returns to 504. If all rows in the intermediate buffer have been rendered, then the method goes to 520 of
Figure 6B.

[0033] Referring to Figure 6B, as indicated at 520, an output image may be allocated, if necessary. Note that
the output image may have been previously allocated, for example before element 504 of Figure 6A. The output
image may be allocated based on the dimensions of the input image. Note that the dimensions of the output image

may be the same as, larger or smaller than the dimensions of the input image.

[0034] As indicated at 522, a next column in the output image is selected. The column rendering process
starts at a first column. Which column the process starts with and in what order the columns are processed may not
matter, but for simplicity it may be assumed that the process starts at the first or leftmost column, and sequentially

processes the columns.
[0035] As indicated at 524, a next pixel location p, g in the current output image column is selected. The
column rendering process starts at a first pixel location in the output image column. Which pixel location the

process starts with and in what order the pixels are processed may not matter, but for simplicity it may be assumed
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that the process starts at the first pixel location, and sequentially processes the pixels. Note that p will be the same

for the entire column.

[0036] As indicated at 526, corresponding coordinates for the current pixel location in the output image
column are computed in the intermediate buffer. Note that the pixel coordinates are not necessarily integral; hence,
an interpolation technique may be used to calculate pixel values in the output image column from pixel values in the

intermediate buffer column.

[0037] As indicated at 528, the corresponding intermediate buffer colummn (p) may be extracted, if necessary.
The extracted intermediate buffer column may be decimated, if necessary. Decimation may be necessary if the size
of the columns in the output image are substantially smaller than the size of the columns in the input image. Also
note that 528 (column extraction and decimation) may be performed only once for each column in the intermediate
buffer, e.g. when the first pixel in the current output image column is being calculated, and thus not performed for

each pixel in the output image column.

[0038] As indicated at 530, 1-D (one dimensional) interpolation is applied to the extracted and possibly
decimated intermediate buffer column to get the pixel value for the current pixel location in the output image
column. Any of various interpolation techniques may be used, including, but not limited to, linear and cubic
interpolation.

[06039] At 532, if there are more pixels in output image column to be calculated, the method returns to 524 to
calculate the value for the next pixel in the row. If the output image column has been fully rendered, i.e. if all pixel
values for the column have been calculated, then at 534, if there are more columns in the output image, the method
returns to 522. If all columns in the output image have been rendered, then the output image has been fully
rendered. The output image may, for example, be stored (o a storage medium, as illustrated in Figure 5.

[0040] While the high-level architecture illustrated in Figure 5 and the method flowcharted in Figures 6A and
6B are substantially similar in both the forward and backward rendering components, the particular implementation
of the row rendering component 430 and the column rendering component 434 are somewhat different for the

forward and backward rendering components, as described below.

Radial distortion rendering algorithms

[0041] The following provides more details on the forward and backward rendering processes according to
one embodiment, provides exemplary formulas that may be used at the various steps of the forward and backward
radial distortion rendering processes, and illustrates the differences in the two processes. Radially symmetric
distortions may be effectively modeled by a fourth-order equation as follows:

[x, ] = [x(1 + k(o + 37 + T + 327, ¥(1 + k(P + )7 + G +3)7)]

where k is the distortion coefficient, assumed to be known. The last term may be denoted as [x4 ¥4, Where the

subscript d denotes distortion. (x, ») is related to image coordinates (p, g) through the following:

x=2"5
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where fand [c,, ¢,] are the focal length and the center of the image, respectively, and are assumed known. Likewise,

(x4, ¥4) is related to image coordinates (p,, g,) through the following:
Pa ~

Sa
Qd - cyd

Sa

xd=

YVa =

where fyand [c,4, ¢,4] are the focal length and the center of the image, respectively, and are assumed known.

[0042] The task of the forward radial distortion rendering process, which may be implemented by forward
rendering component 402 of Figure 4, is to render an image (J;) with coordinates (pg, g) from an image (J) with
coordinates (p. g), while the task of the backward radial distortion rendering process, which may be implemented by
backward rendering component 404 of Figure 4, is to render an image () with coordinates (p, ¢) from an image (Z,)
with coordinates (py, g4). In general, in the following equations, (x, ¥) are used to designate input coordinates, and
(p, q) are used to designate output coordinates. The subscript ; is used to signify distortion.

[0043] While embodiments of the forward and backward radial distortion rendering processes are generally
described as processing rows first and then processing columms, the processing may be reversed in some
embodiments, processing columns first and then rows. Generally speaking, the input image may be rendered first in
onec planar (x or y) dimension (whether rows or columns) to generate an intermediate image or buffer, and then the

intermediate image may be rendered in the other planar dimension to generate an output image.

Forward process (I — 1)

[0044] The following describes a forward radial distortion rendering algorithm which may be implemented by
forward rendering component 402 of radial distortion rendering module 400, as illustrated in Figure 4, according to

one embodiment. Both Figures 4 and 5 are referred to.

[0045] A 2-D temporary buffer of proper size is allocated based on the input image 410. This buffer

corresponds to intermediate buffer 432 of Figure 5.

[0046] The following describes processing performed by row rendering component 430 of forward rendering
component 402, as illustrated in Figure 5, according to one embodiment.

[0047] For each row in the intermediate buffer 432, row rendering component 430 of forward rendering

component 402 performs the following. Let (pg4, g) be the coordinates for a pixel in the temporary row. Note that ¢

would be the same for the entire row. Calculate (x; ») based on:

x, = Pag €

[0048] x may be computed by solving the following equation:

xg=x(1 + ky(3* + 37 + ka3 + %))
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[0049] p may be calculated based on:
p=x*fte,

[0050] The input row buffer at position g is extracted. The input row buffer may be decimated, if necessary.

Interpolation is performed at (p, g) to generate the row in the intermediate buffer 432.

[0051] The following describes processing performed by column rendering component 434 of forward

rendering component 402, as illustrated in Figure 5, according to one embodiment.

[0052] For each column in the output image 420, column rendering component 434 of forward rendering
component 402 performs the following. Let (4, g4) be the coordinates for a pixel in the output column. Note that p,
would be the same for the entire column. (x4, »;) may be calculated based on:
Lo~ Cu

Ja
94 ~Cya

Ja

Xg =

Ya =

[06053] pp may be calculated based on:

2
Pa =\lxd2 +V,

[0054] p may be computed by solving the following equation:
pa=p+kp’ + I ph

[0055] y may be computed as follows:

Ya
(1+k1,02 +k2/04)

[0056] g may be calculated based on:
g=y*f+e

[0057] The temporary column at position p, may be extracted The extracted temporary column buffer may be

decimated, if necessary. Interpolation may be performed at (p,, ¢) to generate the column in the output image 420.

Backward process (I; — [)

[0058] The following describes a backward radial distortion rendering algorithm which may be implemented
by backward rendering component 404 of radial distortion rendering module 400, as illustrated in Figure 4,

according to one embodiment. Both Figures 4 and 5 are referred to.
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[0059] A 2-D temporary buffer of proper size is allocated based on the input image 410. This buffer
corresponds to intermediate buffer 432 of Figure 5.

[0060] The following describes processing performed by row rendering component 430 of backward
rendering component 404, as illustrated in Figure 5, according to one embodiment.

[0061] For each row in the intermediate buffer 432, row rendering component 430 of backward rendering
component 404 performs the following. Let (p, g,) be the coordinates for a pixel in the temporary row. Note that g,

would be the same for the entire row. (x, y;) may be calculated based on:

[0062] y may be calculated by solving the following equation:
ya=y(1 + (@ + 3 + kalx® + %))

10063} A value p (tho) may be calculated as follows:

p =Ax"+y’

[0064] x4 may be calculated as follows:
xg=x(1 + kap® + pp®)

[0065] pq may be calculated as follows:

Pa=Xqg ¥ fa+ ca

[0066] The input row buffer at position g, may be extracted. The input row buffer may be decimated, if
necessary. Interpolation is performed at (p4, g4) to generate the row in the intermediate buffer 432.

[0067] The following describes processing performed by column rendering component 434 of backward
rendering component 404, as illustrated in Figure 5, according to one embodiment.

[0068] For each column in the output image 420, column rendering component 434 of backward rendering
component 404 performs the following. Let (p, ¢) be the coordinates for a pixel in the output column. Note that p

would be the same for the entire column. (x, y) may be calculated based on:

[0069] ya may be calculated as follows:

ya= (1 + k(o + 3% + (e + %))
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[0070] g4 may be calculated based on:

Ga=Ya ¥ Ja TCu

[0071] The temporary column at position p may be extracted. The extracted temporary column buffer may be

decimated, if necessary. Interpolation may be performed at (p,, ¢) to generate the column in the output image 420.

Solving for p
[0072] In one embodiment, p may be found from the following equation:

pa =p A+ k* k¥ ph)

[0073] In one embodiment, the above equation may be solved iteratively as follows:
Po = Pd
Pa
Py =

A+k * pf +k, * ,0,.4

Typically, the above converges in ~10 iterations. One embodiment may start gy with the following:

po=pa * (1 -k *pg?)

Solving for x
[0074] In one embodiment, x may be found from the following equation:

xa=3(1+ =G+ %) + ol 7))

[0075] In one embodiment, the equation may be solved iteratively as follows:
Xo = X4
X4
X(ie1)

A+ky (x5 +y) + k(67 + 7))

Typically, this converges in ~10 iterations.
[0076] Any of various interpolation methods, including but not limited to linear and cubic interpolation, may
be used to perform interpolation to generate the rows in the intermediate buffer 432 and the columns in the output

image 420 in both the forward and backward radial distortion rendering processes described above.

Decimation

[0077] Figure 7 illustrates a decimation process, according to one embodiment. Because embodiments
perform one-dimensional (row or column) sampling, in both the forward and backward radial distortion rendering
processes, and because the dimensions of the output image may be smaller than the dimensions of the input image,
an input row or column may be decimated, if necessary, before row or columm interpolation is performed to
generate pixel values in an output row or column. Decimation is important in reducing or eliminating aliasing

artifacts.
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[0078] Figure 7 illustrates decimation of an exemplary input row to generate an exemplary output row,
according to one embodiment, but a similar decimation may be performed on an input column to generate an output
column. Input row 600 has twelve pixels (0,0) through (0,11), while output row 604 has four pixels (0,0) through
(0,3). The pixel value for each pixel in output row 604 may be calculated from pixel values in the input row 600, as
indicated at 602. In one embodiment, averaging may be used to calculate the pixel values for the pixels in the
output row 604. In this example, the pixel values for the three pixels (0,0) through (0,2) of input row 600 may be
averaged to get the pixel value for pixel (0,0) of output row 604, the pixel values for pixels (0,3) through (0,5) of
input row 600 may be averaged to get the pixel value for pixel (0,1) of output row 604, and so on. Note that
normalization may be performed in calculating the pixel values 602. Other embodiments may use other methods to
calculate pixel values in output row 604 from pixel values in input row 604. Once output row 604 is generated, the
pixel values in decimated output row 604 may be interpolated to generate pixel values in the intermediate buffer, as

described herein. Again note that a similar decimation process may be applied when processing columns.

Exemplary applications

[0079] An exemplary application for embodiments of the radial distortion rendering module may be in a
panoramic image stitching process in which a set of component images are to be stitched to form a panoramic
image. In the process, a reference image is selected, and the other images are “warped” in accordance with the
center of the reference image to create the panoramic image. Embodiments of the radial distortion rendering
module as described herein may be used to first remove distortion, via the backward radial distortion rendering
process, from each of the component images before warping/stitching the images to form the composite panoramic
image.

[0080] Embodiments may also be used to simulate lens distortion, for example in composite panoramic
images. It may be desirable to generate realistic images; in reality, scenes typically would have some distortion
when captured with a camera and real lens. As an example, in a composite panoramic image process as described
above, the natural distortion that would be expected may have been removed. Embodiments of the radial distortion
rendering module, particularly the forward radial distortion rendering process, may be used to simulate what the

distortion effect of a particular lens might be on such an image.

Exemplary System

[0081] Various components of embodiments of a radial distortion rendering module may be executed on one
or more computer systems, which may interact with various other devices. One such computer system is illustrated
by Figure 8. In the illustrated embodiment, computer system 700 includes one or more processors 710 coupled to a
system memory 720 via an input/output (I/O) interface 730. Computer system 700 further includes a network
interface 740 coupled to /O interface 730, and one or more input/output devices 750, such as cursor control device
760, keyboard 770, audio device 790, and display(s) 780. In some embodiments, it is contemplated that
embodiments may be implemented using a single instance of computer system 700, while in other embodiments
multiple such systems, or multiple nodes making up computer system 700, may be configured to host different
portions or instances of embodiments. For example, in one embodiment some elements may be implemented via

one or more nodes of computer system 700 that are distinct from those nodes implementing other elements.
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[0082] In various embodiments, computer system 700 may be a uniprocessor system including one processor
710, or a multiprocessor system including several processors 710 (e.g., two, four, eight, or another suitable
nummber). Processors 710 may be any suitable processor capable of executing instructions. For example, in various
embodiments, processors 710 may be general-purpose or embedded processors implementing any of a variety of
instruction set architectures (ISAs), such as the x86, PowerPC, SPARC, or MIPS ISAs, or any other suitable ISA.
In multiprocessor systems, each of processors 710 may commonly, but not necessarily, implement the same ISA.
[0083] System memory 720 may be configured to store program instructions and/or data accessible by
processor 710. In various embodiments, system memory 720 may be implemented using any suitable memory
technology, such as static random access memory (SRAM), synchronous dynamic RAM (SDRAM),
nonvolatile/Flash~-type memory, or any other type of memory. In the illustrated embodiment, program instructions
and data implementing desired functions, such as those described above for a radial distortion rendering module, are
shown stored within system memory 720 as program instructions 725 and data storage 735, respectively. In other
embodiments, program instructions and/or data may be received, sent or stored upon different types of computer-
accessible media or on similar media separate from system memory 720 or computer system 700. Generally
speaking, a computer-accessible medium may include storage media or memory media such as magnetic or optical
media, e.g., disk or CD/DVD-ROM coupled to computer system 700 via I/O interface 730. Program instructions
and data stored via a computer-accessible medium may be transmitted by transmission media or signals such as
electrical, electromagnetic, or digital signals, which may be conveyed via a communication medium such as a
network and/or a wireless link, such as may be implemented via network interface 740.

[0084] In one embodiment, I/O interface 730 may be configured to coordinate I/O traffic between processor
710, system memory 720, and any peripheral devices in the device, including network interface 740 or other
peripheral interfaces, such as input/output devices 750. In some embodiments, I/O interface 730 may perform any
necessary protocol, timing or other data transformations to convert data signals from one component (¢.g., system
memory 720) into a format suitable for use by another component (e.g., processor 710). In some embodiments, I/O
interface 730 may include support for devices attached through various types of peripheral buses, such as a variant
of the Peripheral Component Interconnect (PCI) bus standard or the Universal Serial Bus (USB) standard, for
example. In some embodiments, the function of I/O interface 730 may be split into two or more separate
components, such as a north bridge and a south bridge, for example. In addition, in some embodiments some or all
of the functionality of /O interface 730, such as an interface to system memory 720, may be incorporated directly

into processor 710.

[0085] Network interface 740 may be configured to allow data to be exchanged between computer system
700 and other devices attached to a network, such as other computer systems, or between nodes of computer system
700. In various embodiments, network interface 740 may support communication via wired or wireless general
data networks, such as any suitable type of Ethemet network, for example; via telecommunications/telephony
networks such as analog voice networks or digital fiber communications networks; via storage area networks such
as Fibre Channel SANs, or via any other suitable type of network and/or protocol.

[0086] Input/output devices 750 may, in some embodiments, include one or more display terminals,
keyboards, keypads, touchpads, scanning devices, voice or optical recognition devices, or any other devices suitable
for entering or retrieving data by one or more computer system 700. Multiple input/output devices 750 may be

present in computer system 700 or may be distributed on various nodes of computer system 700. In some
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embodiments, similar input/output devices may be separate from computer system 700 and may interact with one or

more nodes of computer system 700 through a wired or wireless connection, such as over network interface 740.
[0087] As shown in Figure 8, memory 720 may include program instructions 725, configured to implement
embodiments of a radial distortion rendering module as described herein, and data storage 735, comprising various
data accessible by program instructions 725. In one embodiment, program instructions 725 may include software
elements of a radial distortion rendering module as illustrated in the above Figures. Data storage 735 may include
data that may be used in embodiments. In other embodiments, other or different software elements and data may be
included.

[0088] Those skilled in the art will appreciate that computer system 700 is merely illustrative and is not
intended to limit the scope of a radial distortion rendering module as described herein. In particular, the computer
system and devices may include any combination of hardware or software that can perform the indicated functions,
including computers, network devices, internet appliances, PDAs, wireless phones, pagers, etc. Computer system
700 may also be connected to other devices that are not illustrated, or instead may operate as a stand-alone system.
In addition, the functionality provided by the illustrated components may in some embodiments be combined in
fewer components or distributed in additional components. Similarly, in some embodiments, the functionality of
some of the illustrated components may not be provided and/or other additional functionality may be available.
[0089] Those skilled in the art will also appreciate that, while various items are illustrated as being stored in
memory or on storage while being used, these items or portions of them may be transferred between memory and
other storage devices for purposes of memory management and data integrity. Alternatively, in other embodiments
some or all of the software components may execute in memory on another device and communicate with the
illustrated computer system via inter-computer communication. Some or all of the system components or data
structures may also be stored (e.g., as instructions or structured data) on a computer-accessible medium or a
portable article to be read by an appropriate drive, various examples of which are described above. In some
embodiments, instructions stored on a computer-accessible medium separate from computer system 700 may be
transmitted to computer system 700 via transmission media or signals such as electrical, electromagnetic, or digital
signals, conveyed via a communication medium such as a network and/or a wireless link. Various embodiments
may further include receiving, sending or storing instructions and/or data implemented in accordance with the
foregoing description upon a computer-accessible medium. Accordingly, the present invention may be practiced

with other computer system configurations.

Conclusion

[0090] Various embodiments may further include receiving, sending or storing instructions and/or data
implemented in accordance with the forcgoing description upon a computer-accessible medium. Generally
speaking, a computer-accessible medium may include storage media or memory media such as magnetic or optical
media, e.g., disk or DVD/CD-ROM, volatile or non-volatile media such as RAM (e.g. SDRAM, DDR, RDRAM,
SRAM, etc.), ROM, etc. As well as transmission media or signals such as electrical, electromagnetic, or digital
signals, conveyed via a communication medium such as network and/or a wireless link.

[0091] The various methods as illustrated in the Figures and described herein represent exemplary
embodiments of methods. The methods may be implemented in software, hardware, or a combination thereof. The

order of method may be changed, and various elements may be added, reordered, combined, omitted, modified, etc.
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[0092] Various modifications and changes may be made as would be obvious to a person skilled in the art
having the benefit of this disclosure. It is intended that the invention embrace all such modifications and changes

and, accordingly, the above description to be regarded in an illustrative rather than a restrictive sense.
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WHAT IS CLAIMED IS:

1. A computer-implemented method, comprising:
rendering an output image without radially symmetric distortion from an input image with radially
symmetrical distortion, wherein said rendering an output image without radially symmetric
distortion comprises:
rendering each one-dimensional element in a first planar dimension of the input image to generate
pixel values in a corresponding one-dimensional element in the first planar dimension of
an intermediate buffer; and
rendering each one-dimensional element in a second planar dimension of the intermediate buffer
to generate pixel values in a corresponding one-dimensional element in the second planar

dimension of the output image.

2. The computer-implemented method as recited in claim 1, wherein the radially symmetric

distortion is one of barrel distortion and pincushion distortion.

3. The computer-implemented method as recited in claim 1, wherein the elements in the first planar

dimension are rows, and wherein the elements in the second planar dimensions are columns.

4. The computer-implemented method as recited in claim 1, wherein the elements in the first planar

dimension are columns, and wherein the elements in the second planar dimensions are rows.

5. The computer-implemented method as recited in claim 1, wherein said rendering each element in
a first planar dimension of the input image to generate pixel values in a corresponding element in the first planar
dimension of an intermediate buffer comprises, for each pixel in each element in the first planar dimension of the
intermediate buffer:
calculating corresponding pixel coordinates in the corresponding element in the first planar dimension of
the input image; and
interpolating two or more pixel values from pixels proximate to the calculated pixel coordinates in the
corresponding element in the first planar dimension of the input image to generate a pixel value

for the pixel in the element in the first planar dimension of the intermediate buffer.

6. The computer-implemented method as recited in claim 5, further comprising decimating the

element in the first planar dimension of the input image prior to said interpolating.

7. The computer-implemented method as recited in claim 1, wherein said rendering each one-
dimensional element in a second planar dimension of the intermediate buffer to generate pixel values in a
corresponding one-dimensional element in the second planar dimension of the output image comprises, for each
pixel in each element in the second planar dimension of the output image:

calculating corresponding pixel coordinates in the corresponding element in the second planar dimension

-of the intermediate buffer; and
15
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interpolating two or more pixel values from pixels proximate to the calculated pixel coordinates in the

corresponding element in the second planar dimension of the intermediate buffer to generate a

pixel value for the pixel in the element in the second planar dimension of the output image.

8. The computer-implemented method as recited in claim 7, further comprising decimating the

element in the second planar dimension of the intermediate buffer prior to said interpolating.

9. The computer-implemented method as recited in claim 1, further comprising:
rendering a second output image with radially symmetric distortion from a second input image without
radially symmetric distortion, wherein said rendering a second output image with radially
symmetric distortion comprises:
rendering each one-dimensional element in a first planar dimension of the second input image to
generate pixel values in a corresponding one-dimensional element in the first planar
dimension of a second intermediate buffer; and
rendering each one-dimensional element in a second planar dimension of the second intermediate
buffer to generate pixel values in a corresponding one-dimensional element in the second

planar dimension of the second output image.

10. A system, comprising:
at least one processor; and
a memory comprising program instructions, wherein the program instructions are executable by the at least
one processor to:
render an output image without radially symmetric distortion from an input image with radialty
symmetric distortion, wherein, to render an output image without radially symmetric
distortion, the program instructions are executable by the at least one processor to:
render each one-dimensional element in a first planar dimension of the input image to
generate pixel values in a corresponding one-dimensional element in the first
planar dimension of an intermediate buffer; and
render each one-dimensional element in a second planar dimension of the intermediate
buffer to generate pixel values in a corresponding one-dimensional element in

the second planar dimension of the output image.

11. The system as recited in claim 10, wherein the elements in the first planar dimension are rows,

and wherein the elements in the second planar dimensions are columns.

12. The system as recited in claim 10, wherein the elements in the first planar dimension are columns,

and wherein the elements in the second planar dimensions are rows.

13. The system as recited in claim 10, wherein, to render each element in a first planar dimension of

the input image to generate pixel values in a corresponding element in the first planar dimension of an intermediate
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buffer, the program instructions are executable by the at least one processor to, for each pixel in each element in the

first planar dimension of the intermediate buffer:
calculate corresponding pixel coordinates in the corresponding element in the first planar dimension of the
input image; and
interpolate two or more pixel values from pixels proximate to the calculated pixel coordinates in the
corresponding element in the first planar dimension of the input image to generate a pixel value

for the pixel in the element in the first planar dimension of the intermediate buffer.

14. The system as recited in claim 13, wherein the program instructions are executable by the at least

one processor to decimate the element in the first planar dimension of the input image prior to said interpolating.

15. The system as recited in claim 10, wherein, to render each one-dimensional element in a second
planar dimension of the intermediate buffer to generate pixel values in a corresponding one-dimensional element in
the second planar dimension of the output image, the program instructions are executable by the at least one
processor to, for each pixel in each element in the second planar dimension of the output image:

calculate corresponding pixel coordinates in the corresponding element in the second planar dimension of

the intermediate buffer; and

interpolate two or more pixel values from pixels proximate to the calculated pixel coordinates in the

corresponding element in the second planar dimension of the intermediate buffer to generate a

pixel value for the pixel in the element in the second planar dimension of the output image.

16. The system as recited in claim 15, wherein the program instructions are executable by the at least
one processor to decimate the element in the second planar dimension of the intermediate buffer prior to said

interpolating.

17. The system as recited in claim 10, wherein the program instructions are executable by the at least
one processor to:
render a second output image with radially symmetric distortion from a second input image without
radially symmetric distortion, wherein said rendering a second output image with radially
symmetric distortion comprises:
render each one-dimensional element in a first planar dimension of the second input image to
generate pixel values in a corresponding one-dimensional element in the first planar
dimension of a second intermediate buffer; and
render each one-dimensional element in a second planar dimension of the second intermediate
buffer to generate pixel values in a corresponding one-dimensional element in the second

planar dimension of the second output image.

18. A computer-readable storage medium storing program instructions, wherein the program

instructions are computer-executable to implement:
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rendering an output image without radially symmetric distortion from an input image with radially
symmetric distortion, wherein said rendering an output image without radially symmetric
distortion comprises:
rendering each one-dimensional element in a first planar dimension of the input image to generate
pixel values in a corresponding one-dimensional element in the first planar dimension of
an intermediate buffer; and
rendering each one-dimensional element in a second planar dimension of the intermediate buffer
to generate pixel values in a corresponding one-dimensional element in the second planar

dimension of the output image.

19. The compuier-readable storage medium as recited in claim 18, wherein, in said rendering each
element in a first planar dimension of the input image to generate pixel values in a corresponding element in the
first planar dimension of an intermediate buffer, the program instructions are computer-executable to implement,
for each pixel in each element in the first planar dimension of the intermediate buffer:

calculating corresponding pixel coordinates in the corresponding element in the first planar dimension of

the input image; and

interpolating two or more pixel values from pixels proximate to the calculated pixel coordinates in the

corresponding element in the first planar dimension of the input image to generate a pixel value

for the pixel in the element in the first planar dimension of the intermediate buffer.

20. The computer-readable storage medium as recited in clajim 19, wherein the program instructions
are computer-executable to implement decimating the element in the first planar dimension of the input image prior

to said interpolating.

21. The computer-readable storage medium as recited in claim 18, wherein, in said rendering each
one-dimensional element in a second planar dimension of the intermediate buffer to generate pixel values in a
corresponding one-dimensional element in the second planar dimension of the output image, the program
instructions are computer-executable to implement, for each pixel in each element in the second planar dimension
of the output image:

calculating corresponding pixel coordinates in the corresponding element in the second planar dimension

of the intermediate buifer; and

interpolating two or more pixel values from pixels proximate to the calculated pixel coordinates in the

corresponding element in the second planar dimension of the intermediate buffer to generate a

pixel value for the pixel in the element in the second planar dimension of the output image.

22. The computer-readable storage medium as recited in claim 21, wherein the program instructions
are computer-executiable to implement decimating the element in the second planar dimension of the intermediate

buffer prior to said interpolating.

23. The computer-readable storage medium as recited in claim 18, wherein the program instructions
are computer-executable to implement:
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rendering a second output image with radially symmetric distortion from a second input image without

radially symmetric distortion, wherein said rendering a second output image with radially

symmetric distortion comprises:

rendering each one-dimensional element in a first planar dimension of the second input image to
generate pixel values in a corresponding one-dimensional element in the first planar
dimension of a second intermediate buffer; and

rendering each one-dimensional element in a second planar dimension of the second intermediate
buffer to generate pixel values in a corresponding one-dimensional element in the second

planar dimension of the second output image.

24. A computer-implemented method, comprising:
rendering an output image with radially symmetric distortion from an input image without radially
symmetric distortion, wherein said rendering an output image with radially symmetric distortion
comprises:
rendering each one-dimensional element in a first planar dimension of the input image to generate
pixel values in a corresponding one-dimensional element in the first planar dimension of
an intermediate buffer; and
rendering each one-dimensional element in a second planar dimension of the intermediate buffer
to generate pixel values in a corresponding one-dimensional clement in the second planar

dimension of the output image.

25. The computer-implemented method as recited in claim 24, wherein the radially symmetric

distortion is one of barrel distortion and pincushion distortion.

26. The computer-implemented method as recited in claim 24, wherein the elements in the first planar

dimension are rows, and wherein the elements in the second planar dimensions are columns.

27. The computer-implemented method as recited in claim 24, wherein the elements in the first planar

dimension are columns, and wherein the elements in the second planar dimensions are rows.

28. The computer-implemented method as recited in claim 24, wherein said rendering each element in
a first planar dimension of the input image to generate pixel values in a corresponding element in the first planar
dimension of an intermediate buffer comprises, for each pixel in each element in the first planar dimension of the
intermediate buffer:
calculating corresponding pixel coordinates in the corresponding element in the first planar dimension of
the input image; and
interpolating two or more pixel values from pixels proximate to the calculated pixel coordinates in the
corresponding element in the first planar dimension of the input image to generate a pixel value

for the pixel in the element in the first planar dimension of the intermediate buffer.
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29. The computer-implemented method as recited in claim 28, further comprising decimating the

element in the first planar dimension of the input image prior to said interpolating.

30. The computer-implemented method as recited in claim 24, wherein said rendering each one-
dimensional clement in a second planar dimension of the intermediate buffer to generate pixel values in a
corresponding one-dimensional element in the second planar dimension of the output image comprises, for each
pixel in each element in the second planar dimension of the output image:

calculating corresponding pixel coordinates in the corresponding element in the second planar dimension

of the intermediate buffer; and

interpolating two or more pixel values from pixels proximate to the calculated pixel coordinates in the

corresponding element in the second planar dimension of the intermediate buffer to generate a

pixel value for the pixel in the element in the second planar dimension of the output image.

31. The computer-implemented method as recited in claim 30, further comprising decimating the

element in the second planar dimension of the intermediate buffer prior to said interpolating.

32. A system, comprising:
at least one processor; and
a memory comprising program instructions, wherein the program instructions are executable by the at least
one processor to: _
render an output image with radially symmetric distortion from an input image without radially
symmetric distortion, wherein, to render an output image with radially symmetric
distortion, the program instructions are executable by the at least one processor to:
render each one-dimensional element in a first planar dimension of the input image to
generate pixel values in a corresponding one-dimensional element in the first
planar dimension of an intermediate buffer; and
render each one-dimensional element in a second planar dimension of the intermediate
buffer to generate pixel values in a corresponding one-dimensional element in

the second planar dimension of the output image.

33. The system as recited in claim 32, wherein the elements in the first planar dimension are rows,

and wherein the elements in the second planar dimensions are columns.

34, The system as recited in claim 32, wherein the elements in the first planar dimension are columns,

and wherein the elements in the second planar dimensions are rows.

35. The system as recited in claim 32, wherein, to render each element in a first planar dimension of
the input image to generate pixel values in a corresponding element in the first planar dimension of an intermediate
buffer, the program instructions are executable by the at least one processor to, for each pixel in each element in the

first planar dimension of the intermediate buffer:
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calculate corresponding pixel coordinates in the corresponding element in the first planar dimension of the

input image; and
interpolate two or more pixel values from pixels proximate to the calculated pixel coordinates in the
corresponding element in the first planar dimension of the input image to generate a pixel value

for the pixel in the element in the first planar dimension of the intermediate buffer.

36. The system as recited in claim 35, wherein the program instructions are executable by the at least

one processor to decimate the element in the first planar dimension of the input image prior to said interpolating.

37. The system as recited in claim 32, wherein, to render each one-dimensional element in a second
planar dimension of the intermediate buffer to generate pixel values in a corresponding one-dimensional element in
the second planar dimension of the output image, the program instructions are executable by the at least one
processor to, for each pixel in each element in the second planar dimension of the output image:

calculate corresponding pixel coordinates in the corresponding element in the second planar dimension of

the intermediate buffer; and

interpolate two or more pixel values from pixels proximate to the calculated pixel coordinates in the

corresponding element in the second planar dimension of the intermediate buffer to generate a

pixel value for the pixel in the element in the second planar dimension of the output image.

38. The system as recited in claim 37, wherein the program instructions are executable by the at least
one processor to decimate the element in the second planar dimension of the intermediate buffer prior to said

interpolating.

39. A computer-readable storage medium storing program instructions, wherein the program
instructions are computer-executable to implement:
rendering an output image with radially symmetric distortion from an input image without radially
symmetric distortion, wherein said rendering an output image with radially symmetric distortion
comprises:
rendering each one-dimensional element in a first planar dimension of the input image to generate
pixel values in a corresponding one-dimensional element in the first planar dimension of
an intermediate buffer; and
rendering each one-dimensional element in a second planar dimension of the intermediate buffer
to generate pixel values in a corresponding one-dimensional element in the second planar

dimension of the output image.

40. The computer-readable storage medium as recited in claim 39, wherein, in said rendering each
element in a first planar dimension of the input image to generate pixel values in a corresponding element in the
first planar dimension of an intermediate buffer, the program instructions are computer-executable to implement,
for each pixel in each element in the first planar dimension of the intermediate buffer:

calculating corresponding pixel coordinates in the corresponding element in the first planar dimension of

the input image; and
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interpolating two or more pixel values from pixels proximate to the calculated pixel coordinates in the

corresponding element in the first planar dimension of the input image to generate a pixel value

for the pixel in the element in the first planar dimension of the intermediate buffer.

41. The computer-readable storage medium as recited in claim 40, wherein the program instructions
are computer-executable to implement decimating the element in the first planar dimension of the input image prior

to said interpolating.

42, The computer-readable storage medium as recited in claim 39, wherein, in said rendering each
one-dimensional element in a second planar dimension of the intermediate buffer to generate pixel values in a
corresponding one-dimensional element in the second planar dimension of the output image, the program
instructions are computer-executable to implement, for each pixel in each element in the second planar dimension
of the output image:

calculating corresponding pixel coordinates in the corresponding element in the second planar dimension

of the intermediate buffer; and

interpolating two or more pixel values from pixels proximate to the calculated pixel coordinates in the

corresponding element in the second planar dimension of the intermediate buffer to generate a

pixel value for the pixel in the element in the second planar dimension of the output image.

43, The computer-readable storage medium as recited in claim 42, wherein the program instructions
are computer-executable to implement decimating the element in the second planar dimension of the intermediate

buffer prior to said interpolating.
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PCT/US2015/041624 17.12.2015

PATENT COOPERATION TREATY

From the
INTERNATIONAL SEARCHING AUTHORITY

To: ANTHONY JACOBSON PCT
FENWICK & WEST LLP
SILICON VALLEY CENTER
801 CALIFORNIA STREET WRITTEN OPINION OF THE
MOUNTAIN VIEW, CA 94041 INTERNATIONAL SEARCHING AUTHORITY
(PCT Rule 43bis.1)
Date of mailing
(day/month/year) -‘ 7 D E C 20]5
Applicant’s or agent’s file reference FOR FURTHER ACTION
26294/PCT See paragraph 2 bclow
International application No. International filing date (day/month/year) Priority date (day/month/year)
PCT/US 15/41624 22 July 2015 (22.07.2015) 23 July 2014 (23.07.2014)

International Patent Classification (IPC) or both national classification and IPC
IPC(8) - HO4N 9/80 (2015.01)
CPC - HO4N 21/8549

Applicant GOPRO, INC.

1. This opinion contains indications relating to the following items:

Box No. | Basis of the opinion

Box No. [I Priority

Box No. Il Non-establishment of opinion with regard to novelty, inventive step and industrial applicability
Box No. IV Lack of unity of invention

Box No. V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such statement

Box No. VI Certain documents cited

Box No. VIl  Certain defects in the international application

OO0 XXODX

Box No. VIII Certain observations on the international application

2. FURTHERACTION

If a demand for intcrnational preliminary examination is made, this opinion will be considered to be a written opinion of the
International Preliminary Examining Authority (“IPEA™) except that this does not apply where the applicant chooses an Authority
other than this onc to be the IPEA and the chosen IPEA has notified the International Bureau under Rule 66.1 bis(b) that written
opinions of this International Searching Authority will not be so considered.

If this opinion is, as provided above, considered to be a written opinion of the IPEA, the applicant is invited to submit to the IPEA af
writien reply together, where appropriate, with amendments, before the expiration of 3 months from the date of mailing of Form|
PCT/ISA/220 or before the expiration of 22 months from the priority date, whichever expires later.

For further options, sec Form PCT/ISA/220.

Name and mailing address of the ISA/US | Date of complction of this opinion Authorized officer:

Mail Stop PCT, Attn: ISA/US Lee W. Young
Commissioner for Patents .

P.O. Box 1450, Alexandria, Virginia 22313-1450 05 November 2015 (05'1 1.201 5) PCT Hetpdesk: 571-272-4300
Facsimile No. 571-273-8300 PCT OSP: 571-272-7774

Form PCT/ISA/237 (cover sheet) (January 2015)
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY |

PCT/US 15/41624

Box No. | Basis of this opinion

1. With regard to the language, this opinion has been established on the basis of.

[Z] the international application in the language in which it was filed.

D a translation of the international application into which is the language of a translation
furnished for the purposes of international search (Rules 12.3(a) and 23.1(b)).

2. D This opinion has been established taking into account the rectification of an obvious mistake authorized by or notified to
this Authority under Rule 91 (Rule 43bis. 1(a)).

3. D With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this opinion has
been establishcd on the basis of a sequence listing:

a. D forming part of the international application as filed:
D in the form of an Annex C/ST.25 text file.
EI on paper or in the form of an image file.

b. l:] furnished together with the international application under PCT Rule 13rer.1(a) for the purposes of international
search only in the form of an Annex C/ST.25 text file.

c. D furnished subsequent to the international filing date for the purposes of international search only:
[:l in the form of an Annex C/ST.25 text file (Rule 13zer.1(a)).

D on paper or in the form of an image file (Rule 13rer.1{b) and Administrative Instructions, Section 713).

4. D In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required
statements that the information in the subsequent or additional copies is identical to that forming part of the application as
filed or does not go beyond the application as filed, as appropriatc, were furnished.

5. Additional comments:

Form PCT/ISA/237 (Box No. 1) (January 2015)
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WRITTEN OPINION OF THE International application No.

INTERNATIONAL SEARCHING AUTHORITY PCT/US 15/41624

Box No. IV Lack of unity of invention

1. VA In response to the invitation (Form PCT/ISA/206) to pay additional fees the applicant has, within the applicable time limit:
D paid additional fees.
D paid additional fees under protest and, where applicable, the protest fee.
D paid additional fees under protest but the applicable protest fee was not paid.
E] not paid additional fees.

2. D This Authority found that the requirement of unity of invention is not complied with and chose not to invite the applicant to
pay additional fces.

3. This Authority considers that the requirement of unity of invention in accordance with Rule 13.1, 13.2 and 13.3 is

D complied with.
not complied with for the following reasons:

This application contains the following inventions or groups of inventions which are not so linked as to form a single general inventive
concept under PCT Rule 13.1.

Group I: Claims 1-42, directed to identifying scenes in captured video for inclusion in a video summary by using metadata associated
with a video, identifying events of interest within the video, identifying a best scene In the video, and selecting one or more best scenes
for inclusion in a video summary.

Group li: Claims 43-60, directed to generating a video summary using a video summary template by receiving a request for a video
summary, selecting a video summary template comprising a plurality of template slots for use in generating the video summary,
selecting, for each template slot, an associated candidate video clip, and generating the video summary by replacing each template slot
in the video summary template with the associated selected candidate video clip.

Group IlI: Claims 61-78, directed to identifying scenes in captured video by capturing video, receiving, from a user during the capture of
the video, input identifying an event of interest within the captured video, storing an indication of the event of interest in metadata, and
identifying a video clip associated with the event of interest based on the metadata.

Group IV: Claims 79-99, directed to identifying activities in videos by accessing videos and video metadata, receiving an identification of
an activity associated with a video, identifying metadata patterns associated with the identified activity, and associating a video with the
identified activity.

Group V: Claims 100-120, directed to identifying scenes in captured video for inclusion in a video summary by accessing a video
including a plurality of frames, identifying a motion value associated with each frame, identifying a differential motion value associated
with each frame based on the motion value, determining a score for each frame based on the motion value and differential motion value,
selecting one or more frames based on the scores, identifying a corresponding video scene, and selecting one or more scenes for
inclusion in a video summary.

The groups of inventions listed above do not relate to a single general inventive concept under PCT Rule 13.1 because, under PCT Rule
13.2, they lack the same or corresponding special technical features for the following reasons:

The special technical feature of the Group | invention is using metadata associated with a video, identifying events of interest within the
video, identifying a best scene in the video, and selecting one or more best scenes for inclusion in a video summary, not required by
Group H-V. (See Fig. 4 for example).

The special technical feature of the Group Il invention is receiving a request for a video summary, selecting a video summary template
comprising a plurality of template slots for use in generating the video summary, selecting, for each template slot, an associated
candidate video clip, and generating the video summary by replacing each template slot in the video summary template with the
associated selected candidate video clip, not required by Group ! or 1lI-V. (See Fig. 5 for example).

-- Continued in Supplemental Box --

4.  Consequently, this opinion has been established in respect of the following parts of the internationat application:

D all parts.

N . .
the parts relating to claims Nos. 1-42
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Box No. V Reasoned statement under Rule 436is.1(a)(i) with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such statement

1. Statement

Novelty (N) Claims 6-9, 11, 15, 20, 27-30, 32, 36, 41 YES
Claims 1-5, 10, 12-14, 16-19, 21-26, 31, 33-35, 37-40, 42 NO

Inventive step (IS) Claims None YES
Claims 1-42 NO

Industrial applicability (IA) Claims 1-42 YES
Claims None NO

2. Citations and explanations:

Claims 1-5, 10, 12-14, 16-19, 21-26, 31, 33-35, 37-40 and 42 lack novelty under PCT Article 33(2) as being anticipated by US
2010/0104261 A1 to Liu, et al. (hereinafter 'Liu’).

As to claims 1 and 22, Liu teaches a method for identifying scenes in captured video for inclusion in a video summary (para [0018]-[0021] -
"systems and methods for video summarization"), the method comprising; accessing metadata associated with a video, the accessed
metadata representative of capture of the video (para [0018]-[0021), [0024] - “temporal content variation and the spatial image salience";
"shot segmentation analyze the change in content like scene changes, object motion, and camera motion between subsequent video
frames"); identifying a plurality of events of interest within the video based on the accessed metadata (para [0018]-[0021] - "the most
interesting subshots are determined using both human-emulated salience scores and low-level scene-based changes"; "Shots 104a-h
may each depict a distinct event or version of an event. That is, shots 104a-h may each show a distinct camera action”); for each identified
event of interest, identifying a best scene in the video associated with the identified event of interest, the identified best scene comprising
a threshold amount of video occurring before and after a video frame or portion corresponding to the identified event of interest (para
[0018]-[0021], [0038] - "shots are split into subshots. K-means clustering is then applied to all subshots to detect and consolidate similar
subshots. Next, content based importance values computed for all frames and are propagated to subshots and computed clusters”;
“image salience is computed for the subshots with high importance values and the most salient segments are selected for
summarization”); and selecting one or more identified best scenes for inclusion in a video summary (para [0018]-[0021} - "these video
segments are sorted based on their time stamps and they are stitched together as the summarized video").

As to claims 2 and 23, Liu further teaches a method further comprising: receiving a request for a video summary from the user; and
generating a video summary including a plurality of setected best scenes (para [0002]-[0003], [0018]-[0019], [0040]-[0042], [0045] -
"summarization may be used to present the main theme of video sequences to a user”; "human evaluator”).

As to claims 3 and 24, Liu further teaches a method wherein generating the video summary comprises concatenating the plurality of
selected best scenes (para [0019]).

As to claims 4 and 25, Liu further teaches a method wherein the accessed metadata is generated by a camera during the capture of the
video (para [0021], [0024]).

As to claims 5 and 26, Liu further teaches a method wherein the accessed metadata comprises telemetry data describing a motion of the
camera during the capture of the video (para [0021], [0024] - "shots 104a-h may each show a distinct camera action (e.g., zoom, pan,
etc.)"; "camera motion between subsequent video frames”).

As to claims 10 and 31, Liu further teaches a method further comprising: ranking the identified best scenes based on a likelihood that the
identified best scene wili be of interest to a user; wherein the selected one or more best scenes are selected based on the ranking (para
[0018]-{0019], [0038], [0041]-[0042] - "salience of an image is used to identify and score regions of an image that a human would find
interesting”; "video summary may be created by allocating budgets for all clusters, allocating budges for subshots within each cluster, and
picking the video segment from each subshot. First, all clusters are sorted based on their importance values”).

As to claims 12 and 33, Liu teaches a system for identifying scenes in captured video for inclusion in a video summary (para [0018]-
{0021}), the system comprising; a non-transitory computer-readable storage medium storing instructions {para [0050]-[0051] - "computer
program instructions may be stored in a storage device 804 (e.g., magnetic disk, database, etc.) and loaded into memory 806 when
execution of the computer program instructions”) configured to, when executed: access metadata associated with a video, the accessed
metadata representative of capture of the video (para [0018]-{0021], [0024]); identify a plurality of events of interest within the video based
on the accessed metadata (para [0018]-{0021]); for each identified event of interest, identify a best scene in the video associated with the
identified event of interest, the identified best scene comprising a threshold amount of video occurring before and after a video frame or
portion corresponding to the identified event of interest (para {0018]-{0021], [0038]); and select one or more identified best scenes for
inclusion in a video summary (para [0018]-[0021]); and a processor configured to execute the instructions (para [0050}-[0051] - "a
processor 802 that controls the overall operation of the computer 800 by executing computer program instructions, which define such
operation"”).

(See Continuation Box)
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Supplemental Box

In case the space in any of the preceding boxes is not sufficient.

Continuation of:
Box V.2. Citations and explanations:

As to claims 17 and 38, Liu teaches a non-transitory computer-readable storage medium storing instructions for identifying scenes in
captured video for inclusion in a video summary (para [0018]-[0021], [0050]-[0051]), the instructions configured to, when executed: access
metadata associated with a video, the accessed metadata representative of capture of the video (para [0018]-[0021], [0024]); identify a
plurality of events of interest within the video based on the accessed metadata (para [0018]-[0021]); for each identified event of interest,
identify a best scene in the video associated with the identified event of interest, the identified best scene comprising a threshold amount of|
video occurring before and after a video frame or portion corresponding to the identified event of interest (para [0018}-[0021], [0038]); and
select one or more identified best scenes for inclusion in a video summary (para [0018]-[0021]).

As to claims 13, 18, 34 and 39, Liu further teaches a system (and corresponding computer-readable storage medium) wherein the
instructions are further configured to: receive a request for a video summary from the user; and generate a video summary including a
plurality of selected best scenes (para [0002]-[0003]. {0018]-[0019], [0040]-[0042], [0045]).

As to claims 14, 19, 35 and 40, Liu further teaches a system (and corresponding computer-readable storage medium) wherein the
accessed metadata is generated by a camera during the capture of the video and comprises one or more of: telemetry data describing a
motion of the camera during the capture of the video, location data describing a location of the camera during the capture of the video, and
biometric data describing characteristics of a user of the camera during the capture of the video (para [0021), [0024) - "shots 104a-h may
each show a distinct camera action (e.g., zoom, pan, etc.)"; "camera motion between subsequent video frames”).

As to claims 16, 21, 37 and 42, Liu further teaches a system (and corresponding computer-readable storage medium) wherein the
instructions are further configured to: rank the identified best scenes based on a likelihood that the identified best scene will be of interest
to a user; wherein the selected one or more best scenes are selected based on the ranking (para {0018]-{0019}, [0038], [0041]-{0042]).

Claims 6, 8-9, 15, 20, 27, 29-30, 36 and 41 lack an inventive step under PCT Article 33(3) as being obvious over Liu in view of US
2012/0057852 A1 to Devieeschouwer, et al. (hereinafter ‘Devieeschouwer’).

As to claims 6 and 27, Liu teaches the methods of claim 4 and 25, respectively, but does not explicitly teach a method wherein the
accessed metadata comprises location data describing a location of the camera during the capture of the video. Howsever,
Devleeschouwer does teach wherein the accessed metadata comprises location data describing a location of the camera during the
capture of the video (para [0091] - "information about the location of object-of-interests has to be provided in real-time, e.g. based on the
real time analysis of the signal captured by some audio-visual sensors"; "the space of candidate fields of view is defined by the position
and control parameters of the PTZ camera"). Devleeschouwer further teaches detecting objects/persons of interest in video segments
(para [0044]), assigning a level of interest to an object detected in a scene (para [0057]-{0058]), and producing a video
report/summarization of an event based on concatenation of video segments captured by at set of cameras (para [0091], [0152], [0154]). It
would have been obvious to one of ordinary skill in the art to utilize wherein the accessed metadata comprises location data describing a
location of the camera during the capture of the video as taught by Devieeschouwer in order to provide systems and methods for video
summarization as taught by Liu capable of improved access to location data for scene determination and analysis. Both Liu and
Devieeschouwer are directed to systems and methods for video summarization.

As to claims 8 and 29, Liu teaches the methods of claim 1 and 22, respectively, but does not explicitly teach a method wherein the
accessed metadata is accessed from an external entity after the capture of the video. However, Devleeschouwer does teach wherein the
accessed metadata is accessed from an external entity after the capture of the video (para [0208] - "results of the method may be
transmitted to a further near or remote location"). It would have been obvious to one of ordinary skill in the art to utilize wherein the
accessed metadata is accessed from an external entity after the capture of the video as taught by Devleeschouwer in order to provide
systems and methods for video summarization as taught by Liu capable of improved video processing and summary generation by
remotely located entilics.

As to claims 9 and 30, Devieeschouwer further teaches a method wherein the accessed metadata comprises environment data describing
characteristics of an environment in which the video was captured (para {0091], [0187)-[0193], [0201]-[0204), Fig. 4, Fig. 6 - "ability to (i)
control field of view selection by individual camera, and (ii) select a best camera within a set of camera®; "personalize the viewpoint
selection process according to individual user preferences. For example, in the context of a sport event, coaches (who prefer large
viewpoints showing the entire game) have different expectations regarding viewpoint selection than common spectator (who prefer closer
and emotionally richer images). Thus these preferences are directly related to technical parameters of how the cameras are controlled” -
controlling camera viewpoint selection by using user preferences based on environmental characteristic data; foreground / background
modelling for views).

As to claims 15, 20, 36 and 41, Liu teaches the systems and corresponding computer-readable storage media of claims 12, 17, 33 and 38,
respectively, but does not explicitly teach a system (and corresponding computer-readable storage medium) wherein the accessed
metadata is accessed from an external entity after the capture of the video and comprises environment data describing characteristics of
an environment in which the video was captured. However, Devleeschouwer does teach wherein the accessed metadata is accessed from
an external entity after the capture of the video (para [0208]) and comprises environment data describing characteristics of an environment
in which the video was captured (para [0091], [0187]-{0193], [0201]-[0204], Fig. 4, Fig. 6). It would have been obvious to one of ordinary
skill in the art to utilize wherein the accessed metadata is accessed from an external entity after the capture of the video and comprises
environment data describing characteristics of an environment in which the video was captured as taught by Devleeschouwer in order to
provide systems and methods for video summarization as taught by Liu capable of improved access to data associated with video capture
location, as well as improved video processing and summary generation by remotely located entities.

(See Next Continuation Box)
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Continuation of:
Box V.2. Citations and explanations:

Claims 7 and 28 lack an inventive step under PCT Article 33(3) as being obvious over Liu in view of US 2010/0245626 A1
(Woycechowsky).

As to claims 7 and 28, Liu teaches the methods of claim 4 and 25, respectively, but does not explicitly teach a method wherein the
accessed metadata comprises biometric data describing characteristics of a user of the camera during the capture of the video. However,
Woycechowsky does teach wherein the accessed metadata comprises biometric data describing characteristics of a user of the camera
during the capture of the video (para [0036] - "biometlric data of the camera user (for example, voice detection for a voice activated
camera)"). It would have been obvious to one of ordinary skill in the art to utilize wherein the accessed metadata comprises biometric data
describing characteristics of a user of the camera during the capture of the video as taught by Woycechowsky in order to provide systems
and methods for video summarization as taught by Liu capable of improved user identity verification and/or authentication. Both Liu and
Woycechowsky are directed to systems and methods for using cameras to record and process video data.

Claims 11 and 32 lack an inventive step under PCT Article 33(3) as being obvious over Liu in view of US 2013/0318443 A1 to Bachman, et
al. (hereinafter ‘Bachman’).

As to claims 11 and 32, Liu further teaches a method wherein selecting one or more identified best scenes comprises: presenting the
identified best scenes to the user (para [0002]-[0003], [0018]-[0019], [0038], [0041}-[0042], [0045]); but does not explicitly teach receiving,
from the user, a selection of one or more identified best scenes. However, Bachman does teach receiving, from the user, a selection of
one or more identified best scenes (para [0003], [0020], [0023] - "receiving information from the user including a movie template selection
and a selection of one or more video clips corresponding to desirable characteristics”). It would have been obvious to one of ordinary skill
in the art to utilize receiving, from the user, a selection of one or more identified best scenes as taught by Bachman in order to provide
systems and methods for video summarization as taught by Liu capable of improved user identity verification and/or authentication. Both
Liu and Bachman are directed to systems and methods for video summarization.

Claims 1-42 have industrial applicability as defined by PCT Article 33(4) because the subject matter can be made or used in industry.
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Supplemental Box
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Continuation of’ .
Box No. IV - Lack of unity of invention:

The special technical feature of the Group |1l invention is receiving, from a user during the capture of the video, input identifying an event of
interest within the captured video, storing an indication of the event of interest in metadata, and identifying a video clip associated with the
event of interest based on the metadata, not required by Group I-It or IV-V. (See Fig. 6 for example).

The special technical feature of the Group IV invention is accessing videos and video metadata, receiving an identification of an activity
associated with a video, identifying metadata patterns associated with the identified activity, and associating a video with the identified
activity, not required by Group I-lll or V. (See Fig. 7 for example).

The special technical feature of the Group V invention is accessing a video including a plurality of frames, identifying a motion value
assoclated with each frame, identifying a differential motion value associated with each frame based on the motion value, determining a
score for each frame based on the motion value and differential motion value, selecting one or more frames based on the scores,
identifying a corresponding video scene, and selecting one or more scenes for inclusion in a video summary, not required by Group I-IV.

Groups 1, Il and V share the technical features of, in various combination, utilizing a plurality of video segments / clips / frames, and
generating a video summary.

However, these shared technical features fail to represent a contribution over the prior art of US 2014/0161351 A1 (Yagnik), which
discloses utilizing a plurality of video segments / clips / frames (para [0025]-[0028] - "receiving a video 102, which is comprised of a
number of frames"), and generating a video summary (para [0009], claim 1 - "combining selected scenes to produce the summary for the
video™).

Groups I, Hil and IV share the technical features of, in various combination, utilizing metadata associated with video, and identifying
activities / scenes in captured video associated with events of interest / activities within captured video.

Howaever, these shared technical features fail to represent a contribution over the prior art of US 2014/0093164 A1 to Noorkami et al.
(hereinafter 'Noorkami'), which discloses utilizing metadata associated with video (para [0062]-[0064] - "the method 700 may then insert
metadata into the video content”), and identifying activities / scenes in captured video associated with events of interest / activities (para
[0062}-[0064], ctaim 1 - "the method 700 may examine all of the shots in the video content 34 and efficiently determine one or more scene
boundaries at one or more target shots, where a new scene begins at each scene boundary”; "detecting a scene in video content”) within
captured video {para [0019] - "each of the frames (i-1), (i), (i+1), (i+2), etc. may represent an image captured by an image capture device,
such as a video camera").

Groups 1, !ll and V share the technical features of, in various combination, identifying activities / scenes in captured video, and an amount
of video occurring before and after a video frame or portion corresponding to and identified event of interest.

However, these shared technical features fail to represent a contribution over the prior art of US 2013/0300939 A1 to Chou et al.
(hereinafter 'Chou'), which discloses identifying activities / scenes (para [0013], [0050] - "scene recognition in a video/audio processing
environment") in captured video (para [0033) - "embodiments of system 10 can operate on videos and audios captured from any capture
system"), and an amount of video occurring before and after a video frame or portion corresponding to and identified event of interest
(para [0019], [0022)-[0028], [0035], [0057] - "User 32 may search the example video for various scenes (e.g., Welcome Scene, Farewsll
Scene, etc.)"; "order scenes into a scene sequence"”; “user 32 may be provided with options to click through to particular scenes of
interest, or speakers of interest, as the case may be. Because each scene sequence 52 and speaker sequence 54 may include scenes
tagged with scene identifiers, and speakers tagged with speaker identifiers, respectively, searching for particular scenes and/or speakers
in report 24 may be effected easily”).

Groups |, 1ll, IV and V share the technical features of, in various combination, identifying activities / scenes in captured video.

However, these shared technical features fail to represent a contribution over the prior art of US 2014/0105573 A1 to Hanckmann et al.
(hereinafter 'Hanckmann'), which discloses identifying aclivities / scenes (para [0019], {0021], [0072] - "Action type detector 14 is a device
that detects which of a predetermined set of action types is seen to occur in a time range in a video stream”; “identify the subset of likely
actions, and to subsequently describe them with a rule-based method that relates the actions to entities in the scene”) in captured video
(para [0018] - "Camera 10 is configured to generate a stream of data that represents a temporal sequence of video images, which is
stored by video data storage device").

Thus, the inventions listed as Groups |-V lack unity of invention because they do not share a same or corresponding special technical
feature providing a contribution over the prior art.
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1. With regard 1o the language, this opinion has been established on the basis of:
@ the international application in the language in which it was filed.
D a translation of the international application into : "which is the language of a

translation furnished for the purposes of international search (Rules 12.3(a) and 23.1(b)).

2. I—_—] This opinion has been established taking into account the rectification of an obvious mistake authorized by or notified
to this Authority under Rule 91 (Rule 43bis.1(a))

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this opinion has been
established on the basis of a sequence listing filed or furnished:

a. (means)
I:l on paper

D in electronic form

b. (lime)
I:] in the international application as filed
D together with the international application in electronic form

l:l subsequently to this Authority for the purposes of search

4. I:I In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required
statements that the information in the subsequent or additional copies is identical to that in the application as filed or
does not go beyond the application as filed, as appropriate, were furnished. ’
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Box No. IV Lack of unity of invention

1. In response to the invitation (Form PCT/ISA/206) to pay additional fees -lhe applicant has, within the applicable time limit:
D paid additional fees.
D paid additional fees under protest and, where applicable, the protest fee.
I:] paid additional fees under protcsi but the applicable protest fee was not paid.
Z] not paid additional fees.

2. D This Authority found that the requirement of unity of invention is not complied with and chose not to invite the applicant to
pay additional fees.

3. This Authority considers that the requirement of unity of invention in accordance with Rule 13.1, 13.2 and 13.3 is

I:] complied with.

not complied with for the following reasons:

This application contains the following inventions or groups of inventions which are not so linked as to form a single general inventive
concept under PCT Rule 13.1. In order for all inventions to be examined, the appropriate additional examination fees must be paid.

Group |, claims 1-20, drawn to uploading a high-resolution video.
Group I, claims 21-40, drawn to processing a high-resolution video.

The inventions listed as Groups | and Ii do not relate to a single general inventive concept under PCT Rule 13.1 because, under PCT
Rule 13.2, they lack the same or corresponding special technical features for the following reasons: the special technical feature of the
Group | invention: receiving, from a client device, a low-resolution video transcoded from a high-resolution video, the low-resolution video
comprising frames having a lower resolution than frames of the high-resolution video; selecting a portion of interest within the
low-resolution video, the selected portion of interest used to obtain a corresponding portion of the high-resolution video from which the
selected portion of interest within the low-resolution video was transcoded as claimed therein is not present in the invention of Group Il.
The special technical feature of the Group Il invention: receiving, from a client device, registration of a high-resolution video accessed by
the client device from a camera communicatively coupled to the client device; transmitting commands to prompt the client device to
perform the at least one task on the specified portion of the high-resolution video according to the task list as claimed therein is not
present in the invention of Group I

Groups ! and Il lack unity of invention because even though the inventions of these groups require the technical feature of processing a
high-resolution video; receiving the specified portion of the high-resolution video; storing the high-resolution video, this technical feature
is not a special technical feature as it does not make a contribution over the prior art. .

Specifically, US 2010/0086216 A1 (LEE et al) 08 April 2010 (08.04.2010) teaches processing a high-resolution video (the video
processing apparatus 100 may divide video, e.g., ultra-high resolution, via the video division unit 110, Para. 40); receiving the specified
portion of the high-resolution video (the video division unit 110 may receive video data and divide the input video data into at least two
areas, Para. 20); storing the high-resolution video (the video processing apparatus 100 may divide video, e.g., ultra-high resolution, via
the video division unit 110, and refer to pixels belonging to other divided areas which are stored in the respective frame buffers 120-1
through 120-n, included in the data storage unit 120, for the respective divided area being processed, Para. 40).

Since none of the special technical features of the Group | or Il inventions are found in more than one of the inventions, unity of invention
is lacking.

4. Consequently, this opinion has been established in respect of the following parts of the international application:

D. all parts.

m the parts relating to claims Nos. 1-20
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I. Statement
Novelty" (N) Claims 1-20 YES
Claims None NO .
Inventive step (IS) Claims None - YES
Claims 1-20 . NO
Industrial applicability (1A) Claims 1-20 ) YES
Claims None NO

2. Citations and explanations:

Claims 1, 6, 11-12, 17 lack an inventive step under PCT Article 33(3) as being obvious over Givoly in view of Coombs et al., hereinafter
referred to as Coombs.

Regarding claim 1, Givoly teaches a method (a method for editing a video asset, para. 0011) for uploadmg a video (the compressed video
asset is transmitted to a remote video editor, para. 0028), the method comprising:

receiving, from a client device, a low-resolution video transcoded from a high-resolution video, the low-resolution video comprising frames
having a lower resolution than frames of the high-resolution video (software running on a personal computer [functions as the client
device] compresses the video asset of a high definition resolution into a low resolution so as to provide a compressed video asset, lower
and higher resolutions can be associated with different compression algorithms [compression would include a transcoding operation], this
would facilitate a transmitting of the compressed video asset to a remote video editor, resolution refers to the number of pixels in a frame,
para. 0022, 0026, 0028); .

selecting data within the low-resolution video (after the transmitting a remote video editor edits the compressed video asset, the result of
this video editing is stored as editing instructions which is metadata describing the video editing functions performed [the editing process
would include selection of edits], para. 0029, 0031); and .

storing the high-resolution video (the video asset is processed based on the editing instructions and stored, para. 0093-0094); but lacks
the teaching uploading high-resolution video; selecting a portion of interest within the low-resolution video, the selected portion of interest
used to obtain a corresponding portion of the high-resolution video from which the selected portion of interest within the low-resolution
video was transcoded; transmitting commands to the client device to prompt the client device to upload the corresponding portion of the
high-resolution video; and receiving the corresponding portion of the high-resolution video from the client device.

Coombs is in the field of remote picture editing (title, para. 0016) and teaches uploading high-resolution video (software running on the hub
selects the identified images and applies any specified edits to the selected images, software running on hub 303 then forwards the edited
high-resolution image to server 304 using an Internet connection, the recording is in a video form, para. 0016, 0033-0034);

selecting a portion of interest within the low-resolution video, the selected portion of interest used to obtain a corresponding portion of the
high-resolution video from which the selected portion of interest within the low-resolution video was transcoded (the hub software can
make lower-resolution copies of the original high-resolution images, the lower-resolution images can be received and stored at the server,
an editor can review the lower-resolution images to select the images to be forwarded to news and media outlets for distribution to the
public and determine a manner in which the selected images are to be used or edited [a portion of the uploaded media is selected], hub
software selects the identified high-resolution images and applied the instructions received from the editor [the selected images are used
to obtain the corresponding portion of high-resolution media], para. 0022);

transmitting commands to the client device to prompt the client device to upload the corresponding portion of the high-resolution video
(editor software records the identification of the selected images and the appropriate instructions to be applied to the images and forwards
the identification and instructions to the hub, hub software selects the identified high-resolution images and applied the instructions
received from the editor, software running on hub 303 then forwards the edited high-resolution image to server 304 using an Internet
connection [the transmission from the editor software to the hub functions as a command to prompt the hub software to upload the
referenced high-resofution media portions], 0022, 0034); and

receiving the corresponding portion of the high-resolution video from the client device (software running on server 304 receives the edited
high-resolution image and forwards it to an appropriate processor 306, para. 0034). It would have been obvious to one of ordinary skill in
the art at the time of the invention to use the teaching of Coombs to incorporate the high-resolution uploading features in the invention of

Givoly. The motivation would have.been to permit the transmission of the high-resolution edlted files upstream over the Internet (Coombs,
para. 0033).
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Regarding claim 12, Givoly teaches a non-transitory computer-readable medium storing instructions that when executed cause a
processor to (automated video editing is performed at the remote video editor [would be implemented using a processor executing stored
instructions], para. 0031):

| receive, from a client device. a low-resolution video transcoded from a high-resolution video, the low-resolution video comprising frames

having a lower resolution than frames of the high-resolution video (software running on a personal computer [functions as the client device}
compresses the video asset of a high definition resolution into a low resolution so as to provide a compressed video asset, lower and
higher resolutions can be associated with different compression algorithms [compression would include a transcoding operation], this
would facilitate a transmitting of the compressed video asset to a remote video editor, resolution refers to the number of pixels in a frame,
para. 0022, 0026, 0028);

select data within the video (after the transmitting a remote video editor edits the compressed video asset, the result of this video editing is
stored as editing instructions which is metadata describing the video editing functions performed [the editing process would include
selection of edits], para. 0029, 0031); and

store the high-resolution video (the video asset is processed based on the editing instructions and stored, para. 0093-0094); but lacks the
teaching select a portion of the high-resolution video according to a portion of interest depicted in the selected portion of the low-resolution
video; instruct the client device to upload a corresponding portion of the high-resolution video from which the selected portion of the
low-resolution video was transcoded; and receive the corresponding portion of thé high-resolution video.

Coombs is in the field of remote picture editing (title, para. 0016) and teaches teaching select a portion of the high-resolution video
according to a portion of interest depicted in the selected portion of the low-resolution video (the hub software can make lower-resolution
copies of the original high-resolution images, the lower-resolution images can be received and stored at the server, an editor can review
the lower-resolution images to select the images to be forwarded to news and media outlets for distribution to the public and determine a
manner in which the selected images are to be used or edited [a portion of the uploaded media is selected], hub software selects the
identified high-resolution images and applied the instructions received from the editor [the selected images are used to obtain the
corresponding portion of high-resolution media}, the recording is in a video form, para. 0016, 0022);

instruct the client device to upload a corresponding portion of the high-resolution video from which the selected portion of the
low-resolution video was transcoded (editor software records the identification of the selected images and the appropriate instructions to
be applied to the images and forwards the identification and instructions to the hub, hub software selects the identified high-resolution
images and applied the instructions received from the editor, software running on hub 303 then forwards the edited high-resolution image
to server 304 using an Internet connection [the transmission from the editor software to the hub funct«ons as an instruction to upload the
referenced high-resolution media portions], 0022, 0034); and

receive the corresponding portion of the high-resolution video (software running on server 304 receives the edited high-resolution image
and forwards it to an appropriate processor 306, para. 0034). It would have been obvious to one of ordinary skill in the art at the time of
the invention to use the teaching of Coombs to incorporate the high-resolution uploading features in the invention of Givoly. The
motivation would have been to permit the transmission of the high-resolution edited files upstream over the Internet (Coombs, para. 0033).

Regarding claims 6 & 17, Givoly teaches wherein receiving the low-resolution video from the client device comprises: transcode the
high-resolution video into the low-resolution video comprising frames at the lower resolution than frames of the high-resolution video; and
receiving, from the client device, the low-resolution video transcoded from the high-resolution video (software running on a personal
computer. [functions as the client device] compresses the video asset of a high definition resolution into a low resolution so as to provide a
compressed video asset, lower and higher resolutions can be associated with different compression algorithms [compression would
include a transcoding operation], this would facilitate a transmitting of the compressed video asset to a remote video editor, resolution
refers to the number of pixels in a frame, para. 0022, 0026, 0028); but lacks the teaching receiving, from the client device, registration of
the high-resolution video accessible by the client device from a camera communicatively coupled to the client device; transmitting
commands to the client device to prompt the client device. Coombs is in the field of remote picture editing (title, para. 0016) and teaches
receiving, from the client device, registration of the high-resolution video accessible by the client device from a camera communicatively
coupled to the client device (the high resolution image files are uploaded from the digital media on camera 301 to a photographer’s
computer 302, software residing on photographer's computer 302 then transfers a copy of the high-resolution image files including their
associated metadata to a hub 303 [uploading the images from the camera to the computer functions as a registration of the images prior
to transfer to the hub], para. 0025-0026); and transmitting commands to the client device to prompt the client device (editor software
records the identification of the selected images and the appropriate instructions to be applied to the images and forwards the identification
and instructions to the hub, hub software selects the identified high-resolution images and applled the instructions received from the editor,
software running on hub 303 then forwards the edited high-resolution image to server 304 using an Internet connection [the transmission
from the editor software to the hub functions as a command to prompt the hub software to upload the referenced high-resolution media
portions], 0022, 0034). it would have been obvious to one of ardinary skill in the art at the time of the invention to use the teaching of
Coombs to incorporate the registration features in the invention of Givoly. The motlvauon would have been to permit the transmission of
the high-resolution edited files upstream over the Internet (Coombs, para. 0033).
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Regarding claim 11, Givoly lacks the teaching wherein storing the corresponding portion of the high-resolution video comprises: replacing
the selected portion of interest within a stored copy of the low-resolution video with the corresponding portion of the high-resolution video.
Coombs is in the field of remote picture editing (title, para. 0016) and teaches wherein storing the corresponding portion of the
high-resolution video comprises: replacing the selected portion of interest within a stored copy of the low-resolution video with the
corresponding portion of the high-resolution video (an editor access the lower-resolution images stored on the server using a standard web
connection, reviews the images and selects and identifies desired images, software running on the hub edits the identified high-resolution
fmages based on instructions specified by the editor and forwards the edited high-resolution images to the processor for final image editing
[functions to replace selected low resolution media with high resolution media, the processor and editor function as an integrated image
editing system], para. 0023). It would have been obvious to one of ordinary skill in the art at the time of the invention to use the teaching of
Coombs to incorporate the replacement features in the invention of Givoly. The motivation would have been to permit the transmission of
the high-resolution edited files upstream over the Internet (Coombs, para. 0033).

Claims 2-3, 13-14 lack aﬁ inventive step under PCT Article 33(3) as being obvious over Givoly in view of Coombs, and further in view of
Nakamura et al., hereinafter referred to as Nakamura.

Regarding claims 2 & 13, Givoly lacks the teaching wherein selecting the portion of interest within the low-resolution video comprises:
providing for display, through a video editing interface, the low-resolution video; obtaining an edit decision list describing an edit made by a
user to the low-resolution video through the video editing interface; and identifying the corresponding portion of the high-resolution video
from a portion comprising a video time of the edit to the low-resolution video, the edit time indicated by the edit decision list. Coombs is in
the field of remote picture editing (title, para. 0016) and teaches identifying the corresponding portion of the high-resolution video from a
portion (the hub software can make lower-resolution copies of the original high-resolution images, the lower-resolution images can be
received and stored at the server, an editor can review the lower-resolution images to select the images to be forwarded to news and
media outlets for distribution to the public and determine a manner in which the selected images are to be used or edited [a portion of the
uploaded media is selected), hub software selects the identified high-resolution images and applied the instructions received from the
editor [the selected images are used to obtain the corresponding portion of high-resolution mediaj, para. 0022). It would have been
obvious to one of ordinary skill in the art at the time of the invention to use the teaching of Coombs to incorporate the portion identifying
features in the invention of Givoly. The motivation would have been to permit the transmission of the high-resolution edited files upstream
over the Internet (Coombs, para. 0033). Nakamura is in the field of editing systems (title) and teaches wherein selecting the portion of
interest within the low-resolution video comprises: providing for display, through a video editing interface, the low-resolution video (clip
video display part 48 of clip viewer window 42 displays the video of a clip moved from clip explorer window 41 and playbacks the video,
para. 0062); obtaining an edit decision list describing an edit made by a user to the low-resolution video through the video editing interface
(each proxy editing terminal device 8 is designed to be capable of creating an EDL by performing cut editing in which desired video/audio
parts of desired clips being recorded in proxy server 6 are specified and a sending order of the cut video is set by arranging these parts on
a time line, para. 0055); and a portion comprising a video time of the edit to the low-resolution video, the edit time indicated by the edit
decision list (the operator can specify an IN-point and an OUT-point of a clip, when a desired part of a clip is specified as a cut on clip
viewer window 42 this clip is pasted on time line window 43, each editing terminal device 9 creates a final edit list by specifying desired
video/audio parts of desired clips and setting a sending order of cut video by arranging the parts on a time line, the EDL information
includes the time codes of IN-point and OUT-point of each cut, para. 0063-0064, 0083-0084). It would have been obvious to one of
ordinary skill in the art at the time of the invention to use the teaching of Nakamura to incorporate the edit decision list features in the
invention of Givoly. The motivation would have been to improve working efficiency (Nakamura, para. 0159).

Regarding claims 3 & 14, Givoly teaches wherein the corresponding portion of the high-resolution video received from the client device has
been modified according to the edit decision list (the editing instructions will be sent back to the computer on which the original high
definition video asset resides, a video processor will process the original high definition video asset based on the editing instructions
received from the remote video editor as to provide an edited video asset of the original resolution, para. 0031).

Claims 4-5, 15-16 lack an inventive step under PCT Article 33(3) as being cbvious over Givoly in view of Coombs, and further in view of
Kataoka et al., hereinafter referred to as Kataoka. . .

Regarding claims 4 & 15, Givoly lacks the teaching wherein selecting the portion of interest within the low-resolution video comprises:
obtaining a highlight tag indicating a video time of the event of interest, the highlight tag included in metadata of the high-resolution video;
and selecting the portion of interest within the low-resolution video comprising video times within a threshold time interval from a video time
indicated by the highlight tag. Coombs is in the field of remote picture editing (title, para. 0016) and teaches data included in metadata of
the high-resolution video (lower-resolution copies contain the same image and metadata as the original high-resolution image, para. 0021).
It would have been obvious to one of ordinary skill in the art at the time of the invention to use the teaching of Coombs to incorporate the
metadata features in the invention of Givoly. The motivation would have been to describe the photograph (Coombs, para. 0020). Kataoka
is in the field of indicating time points (abstract) and teaches wherein selecting the portion of interest within the low-resolution video
comprises: obtaining a highlight tag indicating a video time of the event of interest (tag list 1 is transmitted to recording/reading apparatus
1000, to generate tag information a tag identification name is designated and a tag generation time interval is designated, tag list managing
unit 225 collects thus-generated tags and generates tag list information [the tag functions as a highlight tag for a period and includes time
data], para. 0024, 0055); and selecting the portion of interest within the low-resolution video comprising video times within a threshold time
interval from a video time indicated by the highlight tag (the start and end times in the tag list are generated based on user operations, the
user can set the interval between the tag start tie and the tag end time [functions as a threshold], para. 0052-0053). It would have been
obvious to one of ordinary skill in the art at the time of the invention to use the teaching of Katoaka to incorporate the tagging features in
the invention of Givoly. The motivation would have been to provide for use of the tag list (Katoaka, para. 0054).
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Regarding claims 5 & 16, Givoly teaches wherein receiving the low-resolution video from the client device comprises: low-resolution video
(a) for transcoding from the high-resolution video and (b) for uploading (software running on a personal computer [functions as the client
device] compresses the video asset of a high definition resolution into a low resolution so as to provide a compressed video asset, lower
and higher resolutions can be associated with different compression algorithms [compression would include a transcoding operation], this
would-facilitate a transmitting of the compressed video asset to a remote video editor, resolution refers to the number of pixels in a frame,
para. 0022, 0026, 0028); but lacks the teaching obtaining a highlight tag indicating that the high-resolution video comprises an event of
interest, the highlight tag included in metadata of the high-resolution video; and selecting, from a plurality of videos in response to the
highlight tag. Coombs is in the field of remote picture editing (title, para. 0016) and teaches data included in metadata of the
high-resolution video (lower-resolution copies contain the same image and metadata as the original high-resolution image, para. 0021). It
would have been obvious to one of ordinary skill in the art at the time of the invention to use the teaching of Coombs to incorporate the
metadata features in the invention of Givoly. The motivation would have been to describe the photograph (Coombs, para. 0020). Kataoka
is in the field of indicating time points (abstract) and teaches obtaining a highlight tag indicating that the high-resolution video comprises an
event of interest (tag list 1 is transmitted to recording/reading apparatus 1000, to generate tag information a tag identification name is
designated and a tag generation time interval is designated, tag list managing unit 225 collects thus-generated tags and generates tag list
information [the tag functions as a highlight tag for a period], para. 0024, 0055); and selecting, from a plurality of videos in response to the
highlight tag (tag list 1 is transmitted to recording/reading apparatus 1000, if the tag list read mode is designated to thereby send a read
request signal to recording/reading apparatus 1000 which starts reading based on tag list 1 [a plurality of portions of media would be
selected based on the tags within the tag list], para. 0055). It would have been obvious to one of ordinary skill in the art at the time of the
invention to use the teaching of Katoaka to incorporate the tagging features in the invention of Givoly. The motivation would have been to
provide for use of the tag list (Katoaka, para. 0054).

Claims 7-10, 18-20 lack an inventive step under PCT Article 33(3) as being obvious over Givoly in view of Coombs, and further in view of
Balasubramanian et al., hereinafter referred to as Balasubramanian.

Regarding claims 7 & 18, Givoly lacks the teaching wherein transmitting the commands to the client device to prompt the client device to
upload the corresponding portion of the high-resolution video comprises: obtaining a device status report from the client device indicating
connectivity resources of the client device; and transmiitting commands to prompt the client device to upload the corresponding portion of
the high-resolution video in response to available bandwidth of the client device indicated by the device status report. Coombs is in the
field of remote picture editing (title, para. 0016) and teachés transmitting commands to prompt the client device to upload the
corresponding portion of the high-resolution video (editor software records the identification of the selected images and the appropriate
instructions to be applied to the images and forwards the identification and instructions to the hub, hub software selects the identified
high-resolution images and applied the instructions received from the editor, software running on hub 303 then forwards the edited
high-resolution image to server 304 using an Internet connection [the transmission from the editor software to the hub functions as a
command to prompt the hub software to upload the referenced high-resolution media portions], 0022, 0034). It would have been obvious
to one of ordinary skill in the art at the time of the invention to use the teaching of Coombs to incorporate the high-resolution uploading
features in the invention of Givoly. The motivation would have been to permit the transmission of the high-resolution edited files upstream
over the Internet (Coombs, para. 0033). Balasubramanian is in the field of resource management (title) and teaches wherein transmitting
the commands to the client device to prompt the client device to upload the corresponding portion of the high-resolution video comprises:
obtaining a device status report from the client device indicating connectivity resources of the client device (resource manager 210 may
receive reports of resource usage from various resource monitors, resources 210 may detect for congested resources based on the
received reports, para. 0053); and performing an operation in response to available bandwidth of the client device indicated by the device
status report (if resource usage is less than the target level then a DRC pattern with the next larger ON fraction may be selected to
increase bandwidth, para. 0078). It would have been obvious to one of ordinary skill in the art at the time of the invention to use the
teaching of Balasubramanian to incorporate the status report features in the invention of Givoly. The motivation would have been to
maintain resource usage close to the target level (Balasubramanian, para. 0078).
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Regarding claims 8 & 19, Givoly lacks the teaching wherein the client device is one of a plurality of client devices uploading respective
high-resolution videos, and wherein transmitting the commands to the client device to prompt the client device to upload the corresponding
portion of the high-resolution video comprises: obtaining a device status report from each of the plurality of client devices, each device
status report indicating memory resources of a corresponding client device of the plurality of client devices; determining an upload order for
uploading high-resolution videos from the plurality of client devices, the upload order prioritizing uploads from client devices with lower
memory resources than other client devices of the plurality; transmitting commands to the plurality of client devices to prompt the plurality
of client devices to upload their respective high-resolution videos according to the determined upload order. Coombs is in the field of
remote picture editing (title, para. 0016) and teaches wherein the client device is one of a plurality of client devices uploading respective
high-resolution videos, and wherein transmitting the commands to the client device to prompt the client device to upload the corresponding
portion of the high-resolution video comprises: transmitting commands to the plurality of client devices to prompt the plurality of client
devices to upload their respective high-resolution videos (editor software records the identification of the selected images and the
appropriate instructions to be applied to the images and forwards the identification and instructions to the hub, hub software selects the
identified high-resolution images and applied the instructions received from the editor, software running on hub 303 then forwards the
edited high-resolution image to server 304 using an Internet connection [the transmission from the editor software to the hub functions as a
command to prompt the hub software to upload the referenced high-resolution media portions], hub 303 can be external to any one
photographer’s computer and receive files from multiple photographers covering the event, the editor application provides information
about the currently available events [there would be a different hub at each event therefore thefe would be a plurality of hubs], 0022, 0026,
0029, 0034). !t would have been obvious to one of ordinary skill in the art at the time of the invention to use the teaching of Coombs to
incorporate the high-resolution uploading features in the invention of Givoly. The motivation would have been to permit the transmission of
the high-resolution edited files upstream over the Internet (Coombs, para. 0033). Balasubramanian is in the field of resource management
(title) and teaches obtaining a device status report from the client device, each device status report indicating memory resources of a
corresponding client device (resource monitors 220 may monitor memory resources of processors 130, resource manager 210 may send a
request to a resource monitor for certain resources whenever resource manager 210 desires to know the status of the resources, the
resource monitor may then return a report indicative of usage of the resources, para. 0035, 0040); determining a transmission order, the
transmission order prioritizing uploads from the client device with lower memory resources (resource manager 210 may receive reports of
resource usage from various resource monitors, resource manager 210 may detect for congested resources based on the received
reports, if congestion is detected for any resources then resource manager 210 may take actions to mitigate the congestion, a scheduler
on the network side may maintain the priority of QoS flows relative to BE flows even when wireless device 110 reduces the forward link
bandwidth due to congestion [the priority of the transmissions is maintained when the device has lower memory resources], para. 0053,
0058). It would have been obvious to one of ordinary skill in the art at the time of the invention to use the teaching of Balasubramanian to
incorporate the status report features in the invention of Givoly. The motivation would have been to maintain resource usage close to the
target level (Balasubramanian, para. 0078). . ’

Regarding claims 9 & 20, Givoly lacks the teaching wherein the client device is one of a plurality of client devices each uploading a
respective high-resolution video, and wherein transmitting the commands to the client device to prompt the client device to upload the
corresponding portion of the high-resolution video comprises: determining an upload schedule for the plurality of client devices according
to connectivity resources, memory resources, and processing resources of a media server receiving and storing uploaded high-resolution
videos; and transmitting commands to the plurality of client devices to prompt the plurality of client devices to upload their respective
high-resolution videos according to the determined upload schedule. Coombs is in the field of remote picture editing (title, para. 0016) and
teaches wherein the client device is one of a plurality of client devices each uploading a respective high-resolution video, and wherein
transmitting the commands to the client device to prompt the client device to upload the corresponding portion of the high-resolution video
(editor software records the identification of the selected images and the appropriate instructions to be applied to the images and forwards
the identification and instructions to the hub, hub software selects the identified high-resolution images and applied the instructions
received from the editor, software running on hub 303 then forwards the edited high-resolution image to server 304 using an Internet
connection [the transmission from the editor software to the hub functions as a command to prompt the hub software to upload the
referenced high-resolution media portions], hub 303 can be external to any one photographer’s computer and receive files from muitiple
photographers covering the event, the editor application provides information about the currently available events [there would be a
different hub at each event therefore there would be a plurality of hubs], 0022, 0026, 0029, 0034) comprises: a media server receiving and
storing uploaded high-resolution videos (software running on server 304 receives edited high-resolution image and forwards it to an
appropriate processor 306 for additional editing before the image is disseminated for use by news or media outlets [the media would be
stored for future transmission]; para. 0034); and transmitting commands to the plurality of client devices to prompt the plurality of client
devices to upload their respective high-resolution videos (editor software records the identification of the selected images and the
appropriate instructions to be applied to the images and forwards the identification and instructions to the hub, hub software selects the
identified high-resolution images and applied the instructions received from the editor, software running on hub 303 then forwards the
edited high-resolution image to server 304 using an Internet connaction [the transmission from the editor software to the hub functions as a
command to prompt the hub software to upload the referenced high-resolution media portions], hub 303 can be external to any one
photographer's computer and receive files from multiple photographers covering the event, the editor application provides information
about the currently available events [there would be a different hub at each event therefore there would be a plurality of hubs], 0022, 0026,
0029, 0034). It would have been obvious to one of ordinary skill in the art at the time of the invention to use the teaching of Coombs to
incorporate the high-resolution uploading features in the invention of Givoly. The motivation would have been to permit the transmission of
the high-resolution edited files upstream over the Internet (Coombs, para. 0033). Balasubramanian is in the field of resource management
(title) and teaches determining a transmission schedule for the plurality of client devices according to connectivity resources, memory
resources, and processing resources of a device (resource monitors 220 may monitor CPU and memory resources of processors 130, bus
monitor 220m may determine usage of bus 142 [connectivity resources), resource manager 210 may receive reports from the resource
monitor and may attempt to maintain resource usage close to the target level, if resource usage is greater than the target level then a DRC
pattern with the next smaller ON fraction may be selected to decrease bandwidth [functions as a transmission schedule], para. 0035,
0078). It would have been obvious to one of ordinary skill in the art at the time of the invention to use the teaching of Balasubramanian to
incorporate the device resource features in the invention of Givoly. The motivation would have been to maintain resource usage close to
the target level (Balasubramanian, para. 0078). :
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Regarding claim 10, Givoly lacks the teaching wherein the client device is one of a plurality of client devices each uploading a respective
high-resolution video, and wherein transmlmng the commands to the client device to prompt the client device to upload the corresponding
portion of the high-resolution video comprises: determining upload bandwidth allocations for each of the plurality of client devices
according to connectivity resources and processing resources available to store high-resolution videos once uploaded; and transmlttlng
commands to the plurality of client devices to prompt the plurality of client devices to upload their respective high-resolution videds
according to the determined upload bandwidth allocations. Coombs is in the field of remote picture editing (title, para. 0016) and teaches
wherein the client device is one of a plurality of client devices each uploading a respective high-resolution video, and wherein transmitting
the commands to the client device to prompt the client device to upload the corresponding portion of the high-resolution video (editor
software records the identification of the selected images and the appropriate instructions to be applied to the.images and forwards the
identification and instructions to the hub, hub software selects the identified high-resolution images and applied the instructions received
from the editor, software running on hub 303 then forwards the edited high-resolution image to server 304 using an internet connection [the
transmission from the editor software to the hub functions as a command to prompt the hub software to upload the referenced
high-resolution media pértions], hub 303 can be external to any one photographer's computer and receive files from muitiple
photographers covering the event, the editor application provides information about the currently available events [there would be a
different hub at each event therefore there would be a plurality of hubs], 0022, 0026, 0029, 0034) comprises: store high-resolution videos
once uploaded (software running on server 304 receives edited high-resolution image and forwards it to an appropriate processor 306 for
additional editing before the image is disseminated for use by news or media outlets [the media would be stored for future transmission],
para. 0034); transmitting commands to the plurality of client devices to prompt the plurality of client devices to upload their respective
high-resolution videos (editor software records the identification of the selected images and the appropriate instructions to be applied to the
images and forwards the identification and instructions to the hub, hub software selects the identified high-resolution images and applled
the instructions received from the editor, software running on hub 303 then forwards the edited high-resolution image to server 304 using
an Internet connection [the transmission from the editor software to the hub functions as a command to prompt the hub software to upload
the referenced high-resolution media portions), hub 303 can be external to any one photographer’s computer and receive files from
muiltiple photographers covering the event, the editor application provides information about the currently available events [there would be
a different hub at each event therefore there would be a plurality of hubs], 0022, 0026, 0029, 0034). It would have been obvious to one of
ordinary skill in the art at the time of the invention to use the teaching of Coombs to incorporate the high-resolution uploading features in
the invention of Givoly. The motivation would have been to permit the transmission of the high-resolution edited files upstream over the
Internet (Coombs, para. 0033). Balasubramanian is in the field of resource management (title) and teaches determining transmission
bandwidth allocations for each of the plurality of client devices according to connectivity resources and processing resources available
(resource monitors 220 may monitor CPU and memory resources of processors 130, bus monitor 220m may determine usage of bus 142
[connectivity resources), resource manager 210 may receive reports from the resource monitor and may attempt to maintain resource
usage close to the target level, if resource usage is less than the target level then a DRC pattern with the next larger ON fraction may be
selected to increase bandwidth, if resource usage is greater than the target level then a DRC pattern with the next smaller ON fraction may
be selected to decrease bandwidth [transmission bandwidth is allocated according to a target metric], para. 0035, 0078). It would have
been obvious to éne of ordinary skill in the art at the time of the invention to use the teaching of Balasubramanian to incorporate the device
resource features in the invention of Givoly. The motivation would have been to maintain resource usage close to the target level
(Balasubramanian, para. 0078).

Claims 1-20 meet the criteria set out in PCT Article 33(4), and thus have industrial applicability because the subject matter claimed can be
made or used in industry.

Form PCT/ISA/237 (Supplemental Box) (July 2011)

Insta360
Exhibit 1003  Page 255



PCT/US2015/023680 06.1‘0.201 5

PATENT COOPERATION TREATY

PCT

INTERNATIONAL SEARCH REPORT .
(PCT Article 18 and Rules 43 and 44)

Applicant’s or agent’s file reference FOR FURTHER See Form PCT/ISA/220
28742/PCT . ACTION as well as, where applicable, item 5 below.
International application No. International filing date (day/month/year) {Earliest) Priority Date (day/month/year)
PCT/US2015/023680 31 March 2015 31 March 2014

Applicant

GOPRO, INC.

This international search rcport has been prepared by this International Searching Authority and is transmitted to the applicant
according to Article 18. A copy is being transmitted to the Intemational Bureau.

This international search report consists of a total of ﬁ sheets.
D It is also accompanied by a copy of each prior art document cited in this report.

1. Basis of the report )
a. With regard to the language, the.international search was carried out on the basis of:

IZ the international application in the language in which it was ﬁlcd.

I:’ a translation of the international application into which is the language of
a translation furnished for the purposes of intcrnational scarch (Rules 12.3(a) and 23.1(b)).

b. D This international search report has been established taking into account the rectification of an ‘obvious mistake
authorized by or notified to this Authority under Rule 91 (Rule 43.6bis(a)).

[ EI With regard to any nucleotide and/or amino acid sequence disclosed in the international application, see Box No. .

2. D Certain claims were found unsearchable (see Box No. II).
3. ) g Unity of invention is lacking (see Box No. III).

4. With regard to the title,
the text is approved as submitted by the applicant.
D the text has been established by this Authority to read as follows:

5. With regard to the abstract,
the text is approved as submitted by the applicant.

the text has been established, according to Rule 38.2, by this Authority as it appears in Box No. IV. The applicant
may, within one month from the date of mailing of this international search report, submit comments to this Authority.

6. With regard to the drawinés,
a. the figure of the drawings to be published with the abstract is Figurc No. 5
@ as suggested by the applicant.
as selected by this Authority, because the applicant failed to suggest a figure.
I:l as selected by this Authority, because this figure better characterizes the invention.

b. I:] none of the figures is to be published with the abstract.

Form PCT/ISA/210 (first sheet) (July 2009)
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INTERNATIONAL SEARCH REPORT International application No.
' PCT/US2015/023680
Box No. 11 Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. D Claims Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

2. D Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. D Claims Nos.: :

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. III  Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:
See Extra Sheet

1. D As all required additional search fees werc timely paid by the applicant, this international search report covers all searchable
claims. :

2. D As all searchable claims could be searched without effort justifying additional fees, this Authority did not invitc payment of
additional fees.

3. I:I As only some of the required additional search fees were timely paid by the applicant, this international search report covers’
only those claims for which fees were paid, specifically claims Nos.:

4. F No. required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

1-20

Remark on Protest D The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

]

No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (July 2009)
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INTERNATIONAL SEARCH REPORT

International application No.
PCT/US2015/023680

A.

CLASSIFICATION OF SUBJECT MATTER

IPC(8) - G11B 27/00 (2015.01)
CPC

According to International Patent Classification (IPC) or to both national classification and IPC

- G11B 27/00 (2015.04)

B.

FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
IPC(8) - G11B 27/00; HO4N 3/93 (2015.01) )
USPC - 386/278, 281; 709/223, 224, 226, 227, 229; 715/723 .

Documentation searched other than minimum documentation to the extent that such documents arc included in the ficlds searched
CPC - G11B 27/00; HO4N 3/93 (2015.04) (keyword delimited)

PatBase, Orbit, Google Patents, Google Scholar.
Search terms used: video, editing, upload, transcode, high, low, definition, resolution

Electronic data base consulted during the intemational search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Cafcgory* Citation of document, with indication, where appropriate, of the relevant passages - Relevant to claim No.
Y US 2011/0206351 A1 (GIVOLY) 25 August 2011 (25.08.2011) entire document 1-20
Y US 2008/0123976 A1 (COOMBS et al.) 29 May 2008 (29.05.2008) entire document 1-20
Y US 2005/0025454 A1 (NAKAMURA et al.) 03 February 2005 (03.02.2005) entire document 2-3,13-14
Y US 2012/0027381 A1 (KATAOKA et al.) 02 February 2012 (02.02.2012) entire document 4-5, 15-16
Y US 2010/0318660 A1 (BALASUBRAMANIAN et al.) 16 December 2010 (16.12.2010) entire 7-10, 18-20
document . ’
A US»2010/0086216 A1 (LEE et al.) 08 April 2010 (08.04.2010) entire document 1-20

I:I Further documents are listed in the continuation of Box C.

[]

*

“A”
“g”

wpLm

“«o”

wp»

Special categories of cited documents:

document defining the general state of the art which is not considered
to be of particular relevance

earlier application or patent but published on or after the international
filing date

document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified) .
document referring to an oral disclosure, use, exhibition or other
means

document published prior to the international filing date but later than
the priority date claimed

i

oy

oy

&

later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

document of particular relevance: the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

document member of the same patent family

Date of the actual completion of the international search

03 August 2015

Date of mailing of the international search report

06 0CT 2015

Name and mailing address of the ISA/US

Mail Stop PCT, Attn: ISA/US, Commissioner for Patents
.0. Box 1450, Alexandria, Virginia 22313-1450

Facsimile No.

571-273-8300

Authorized officer:

Blaine R. Copenheaver

PCT Helpdesk: 571-272-4300
PCT OSP: 571-272-7774

Form PCT/ISA/210 (second sheet) (July 2009)
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INTERNATIONAL SEARCH REPORT lniernalional application No.

PCT/US2015/023680

This application contains the following inventions or groups of inventions which are not so linked as to form a single general inventive
concept under PCT Rule 13.1. In order for all inventions to be examined, the appropriate additional examination fees must be paid.

Group |, claims 1-20, drawn to uploading a high-resolution video.
Group Il, claims 21-40, drawn to processing a high-resolution video.

" The inventions listed as Groups | and Il do not relate to a single general inventive concept under PCT Rule 13.1 because, under PCT
Rule 13.2, they lack the same or corresponding special technical features for the following reasons: the special technical feature of the
Group | invention: receiving, from a client device, a low-resolution video transcoded from a high-resolution video, the low-resolution
video comprising frames having a lower resolution than frames of the high-resolution video; selecting a portion of. interest within the
low-resolution video, the selected portion of interest used to obtain a corresponding portion of the high-resolution video from which the
selected portion of interest within the low-resolution video was transcoded as claimed therein is not present in the invention of Group |I.
The special technical feature of the Group Il invention: receiving, from a client device, registration of a high-resolution video accessed
by the client device from a camera communicatively coupled to the client device; transmitting commands to prompt the client.device to
perform the at least one task on.the specified portion of the high-resolution video according to the task list as claimed therein is not
present in the invention of Group 1.

Groups | and Il lack unity of invention because even though the inventions of these groups require the technical feature of processing a
high-resolution video; receiving the specified portion of the high-resolution video; storing the high-resolution video, this technical feature
is not a special technical feature as it does not make a contribution over the prior art.

Specifically, US 2010/0086216 A1 (LEE et al) 08 April 2010 (08.04.2010) teaches processing a high-resolution video (the video
processing apparatus 100 may divide video, e.g., ultra-high resolution, via the video division unit 110, Para. 40); receiving the specified
portion of the high-resolution video (the video division unit 110 may receive video data and divide the input video data into at least two
areas, Para. 20); storing the high-resolution video (the video processing apparatus 100 may divide video, e.g., ultra-high resolution, via
the video division unit 110, and refer to pixels belonging to other divided areas which are stored in the respective frame buffers 120-1
through 120-n, included in the data storage unit 120, for the respective divided area being processed, Para. 40). '

Since none of the special technical features of the Group | or Il inventions are found in more than one of the inventions, unity of invention i
is lacking.

Form PCT/ISA/210 (extra sheet) (January 2015)
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PATENT COOPERATION TREATY

From the INTERNATIONAL SEARCHING AUTHORITY

To: Andrew Hilger . PCT

Fenwick & West LLP
Silicon Valley Center

801 California Street NOTIFICATION OF TRANSMITTAL OF
Mountain View, CA 94041 . THE INTERNATIONAL SEARCH REPORT AND
United States of America THE WRITTEN OPINION OF THE INTERNATIONAL

SEARCHING AUTHORITY, OR THE DECLARATION

(PCT Rule 44.1)

Date of mailing

(day:monthiyear) ] 7 M AR 20]6

FOR FURTHER ACTION  See paragraphs | and 4 below

Applicant’s or agent’s file reference

28303/PCT

International application No. International filing date -
PCT/US15/12086 (day'monthiyear) 04 January 2016 (04.01.2016)
Applicant 55pPRO, INC.

1. IE The applicant is hereby notified that the international search report and the written opinion of the International Searching
Authority have been established and arc transmitted herewith.

Filing of amendments and statement under Article 19:
The applicant is entitled, if he so wishes, to amend the claims of the international application (see Rule 46):

When?  Thetime limit for filing such amendments is normally two months from the date of transmittal of the international
search report.

How?  Directly to the Intemational Bureau of WIPO preferably through ePCT or on paper to, 34 chemin des Colombettes
1211 Geneva 20, Switzerland, Facsimile No.: +41 22 338 82 70
For more detailed instructions, see PCT Appiicant’s Guide, International Phase, paragraphs 9.004 —9.011.

2. I:] The applicant is hereby notified that no international search report will be established and that the declaration under
Article 17(2)(a) to that effect and the written opinion of the International Searching Authority are transmitted herewith.

3. D With regard to any protest against payment of (an) additional fee(s) under Rule 40.2, the applicant is notified that:

the protest together with the decision thereon has been transmitted to the International Bureau together with any
request to forward the 1exts of both the protest and the decision thereon to the designated Offices.

no decision has been madc yct on the protest; the applicant will be notified as soon as a decision is made.

4. Reminders

The applicant may submit comments on an informal basis on the written opinion of the International Searching Authority
to the International Bureau. These comments will be made available to the public after international publication. The
International Bureau will send a copy of such comments (o all designated Offices unless an international preliminary
examination report has been or is to be established.

Shortly after the expiration of 18 months from the priority date, the international application will be published by the
International Bureau. [f the applicant wishes to avoid or postpone publication, a notice of withdrawal of the international
application, or of the priority claim, must reach the International Bureau before the completion of the technical preparations for
international publication (Rules 90bis.1 and 90bis.3). :

Within 19 months from the priority date, but only in respect of some designated Offices, a demand for international preliminary
examination must be filéd if the applicant wishes to postpone the entry into the national phase until 30 months from the priority
date (in some Offices even later); otherwise, the applicant must, within 20 months from the priority date, perform the
prescribed acts for entry into the national phase before those designated Offices. In respect of other designated Offices, the
time limit of 30 months (or later) will apply even if no demand is filed within 19 months. For details about the applicable time
limits, Office by Office, sec wwi.wipo.int/pet/en/textstime_limits.htm] and the PCT Applicant's Guide, National Chapters.
Within 19 months frem the priority date, the applicant may request that a supplementary international search be carried
out by a different international Scarching Authority that offers this service (Rule 45bis.1). The procedure for requesting
supplementary international search is described in the PCT Applicant's Guide, International Phase, paragraphs 8.006-8.032.

Name and mailing address of the 1SA/ Authorized officer

Mail Stop PCT. Attn: ISA/US
Commissioner for Patents
P.O. Box 1450, Alexandria, Virginia 22313-1450

Facsimile No, 571-273-8300

Form PCT/ISA/220 (July 2014)

Shane Thomas

PCT Helpdesk: 571-272-4300
Telephone No. per osp. s71-272-7774
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PCT

INTERNATIONAL SEARCH REPORT

(PCT Article 18 and Rules 43 and 44)

Applicant's or agent's file reference

FOR FURTHER see Form PCT/ISA/220
V695541080W0 ACTION as well as, where applicable, item 5 below.
International application No. International filing date (day/month/yvear) (Earliest) Priority Date (day/month/vear)
PCT/US2015/012086 20 January 2015 (20.01.2015) 21 January 2014 (21.01.2014)
Applicant
VORMETRIC, INC.

This International search report has been prepared by this International Searching Authority and is transmitted to the applicant according
to Article 18. A copy is being transmitted to the International Bureau.

This international search report consists of a total of 3 sheets.

|:| It is also accompanied by a copy of each prior art document cited in this report.

1. Basis of the report
a. With regard to the language, the international search was carried out on the basis of :

the international application in the language in which it was filed

|:| a translation of the international application into , which is the language of a
translation furnished for the purposes of international search (Rules 12.3(a) and 23.1(b))

b. [l This international search report has been established taking into account the rectification of an obvious mistake
authorized by or notified to this Authority under Rule 91 (Rule 43.6bis(a)).

c. |:| With regard to any nucleotide and/or amino acid sequence disclosed in the international application, see Box No. L
2. |:| Certain claims were found unsearchable (See Box No. IT)
3. |:| Unity of invention is lacking (Scc Box No. III)

4. With regard to the title,
Iz the text is approved as submitted by the applicant.
|:| the text has been established by this Authority to read as follows:

5. Withregard (o the abstract,
the text is approved as submitted by the applicant.
|:| the text has been established, according to Rule 38.2, by this Authority as it appears in Box No. IV. The applicant
may, within one month from the date of mailing of this international search report, submit comments to this Authority.
6. With regard to the drawings,
a. the figure of the drawings to be published with the abstract is Figure No. 4
I:l as suggested by the applicant.
as selected by this Authority, because the applicant failed to suggest a figure.

|:| as selected by this Authority, because this figure better characterizes the invention.
b. |:| none of the figures is to be published with the abstract.

Form PCT/ISA/210 (first sheet) (January 2015
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INTERNATIONAL SEARCH REPORT International application No.
PCT/US2015/012086

A. CLASSIFICATION OF SUBJECT MATTER
GO6F 21/62(2013.01)i

According to International Patent Classification (IPC) or to both national classification and IPC
B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
GOOF 21/62; HO4L 9/28; GOOF 17/30; GO6F 11/14; GO6F 12/00; GO6F 21/02; GOOF 11/00

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Korean utility models and applications for utility models
Japanese utility models and applications for utility models

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
eKOMPASS(KIPO internal) & Keywords: thread, L/O process, re-key, meta data

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Catcgory* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A US 7685162 Bl (JAMES LEONG et al.) 23 March 2010 1-21
See column 3, line 64 — column 4, line 2; column 7, line 10;

column 8, lines 29-37; claims 1, 10, 18; and figure 1.

A US 2012-0210045 A1 (CHING-WEN CHANG) 16 August 2012 1-21
See paragraphs [0077]-[00841; and figure 8.

A US 2009-0196414 A1 (HEMANT MITTAL et al.) 06 August 2009 1-21
See paragraphs [0039]-[00161; and figure 4.

A WO 2012-094367 A1 (APPLE INC.) 12 July 2012 1-21
See paragraphs [0028]-[00331; and figure 4.

A US 8560578 B2 (KARAN MEHRA ct al.) 15 October 2013 1-21
See column 6, line 19 - column &8, line 16; and figure 2.

. . . . N7 .
|:| Further documents are listed in the continuation of Box C. See patent family annex.
* Special categories of cited documents: "I later document published after the international filing date or priority
"A" document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theoty underlying the invention
"E" earlier application or patent but published on or after the international ~ "X" document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive
"L"  document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of another citation or other "Y" document of particular relevance; the claimed invention cammot be
special reason (as specified) considered to involve an inventive step when the document is
"O"  document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents,such conibination
means being obvious to a person skilled in the art
"P"  document published prior to the international filing date but later "&" document member of the same patent family
than the priority date claimed
Date of the actual completion of the international search Date of mailing of the international search report
31 March 2015 (31.03.2015) 01 April 2015 (01.04.2015)
Name and mailing address of the ISA/KR Authorized officer -
International Application Division FYE R
. Korean Intellectual Property Office 3
4
189 Cheongsa-ro, Seo-gu, Daejeon Metropolitan City, 302-701, AIIN. Jeong IIwan § N
= Republic of Korea \‘\3% &\
TFacsimile No. ++82 42 472 7140 Telephone No. +82-42-481-8440 ot

Form PCT/ISA/210 (second sheet) (January 2015
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Information on patent family members PCT/US2015/012086
Patent document Publication Patent family Publication
cited in search report date member(s) date
US 7685462 Bl 23/03/2010 US 73283064 Bl 05/02/2008
US 2012-0210045 Al 16/08/2012 TW 2012-34177 A 16/08/2012
US 8911587 B2 16/12/2011
US 2009-0196414 Al 06/08/2009 US 8712035 B2 29/04/2014
WO 2012-094367 Al 12/07/2012 CN 103299315 A 11/09/2013
EP 2661714 Al 13/11/2013
JP 2014-509418 A 17/04/2014
KR 10-2013-0101147 A 12/09/2013
US 2012-0173882 Al 05/07/2012
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From the

PCT/US2015/012086

PATENT COOPERATION TREATY

INTERNATIONAL SEARCHING AUTHORITY

To:
GENCARELLA, MICHAEL

7037 ATLANTA GA 30357 USA

WOMBLE CARLYLE SANDRIDGE & RICE LLP PO BOX

PCT

WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY

(PCT Rule 43bis.1)

Date of mailing
(day’month/vear)

01 April 2015 (01.04.2015)

Applicant's or agent's file reference
V695541080WO0O

FOR FURTHER ACTION

See paragraph 2 below

International application No.

International filing date (day/month/vear)

Priority date(day/month/vear)

PCT/US2015/012086 20 January 2015 (20.01.2015) 21 January 2014 (21.01.2014)
International Patent Classification (IPC) or both national classification and IPC

GOGF 21/62(2013.01)i

Applicant

VORMETRIC, INC.

Box No. I
|:| BoxNo. I

Priority

[ ] BoxNo.mr
[[] BoxNo.tv
K{ BoxNo. V
|:| Box No. VI
|:| Box No. VII
[]

2. FURTHER ACTION

1. This opinion contains indications relating to the following items:

Basis of the opinion

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability
Lack of unity of invention
Reasoned statement under Rule 43bis. 1(a)(i) with regard to novelty, inventive step and industrial applicability;
citations and explanations supporting such statement

Certain documents cited

Certain defects in the international application

Box No. VIII Certain observations on the international application

If a demand for international preliminary examination is made, this opinion will be considered to be a written opinion of the
International Preliminary Examining Authority ("IPEA") except that this does not apply where the applicant chooses an Authority
other than this one to be the IPEA and the chosen IPEA has notified the International Bureau under Rule 66. 1bis(b) that written
opinions of this International Searching Authority will not be so considered.

If this opinion is, as provided above, considered to be a written opinion of the IPEA, the applicant is invited to submit to the
IPEA a written reply together, where appropriate, with amendments, before the expiration of 3 months from the date of mailing
of Form PCT/ISA/220 or belore the expiration ol 22 months [rom the priority date, whichever expires later.

For further options, see Form PCT/ISA/220.

Fac‘.simile No. +1+82 42 472 7140

Name and mailing address of the [SA/KR

International Application Division
§Korean Intellectual Property Office
59 1189 Cheongsa-ro, Seo-gu, Dacjeon
2. & Metropolitan City, 302-701, Republic of Korea

Date of completion of this opinion

31 March 2015 (31.03.2015)

Authorized officer

AHN, Jeong Hwan

Telephone No. +82-42-481-8440

Form PCT/ISA/237 (cover sheet) (January 2015)
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International application No.
WRITTEN OPINION OF THE

INTERNATIONAL SEARCHING AUTHORITY PCT/US2015/012086

Box No. I Basis of this opinion

1. With regard to the language, this opinion has been established on the basis of
the international application in the language in which it was filed

|:| a translation of the international application into which is the language of a
translation furnished for the purposes of international search (Rules 12.3(a) and 23.1(b))

2. |:| This opinion has been established taking into account the rectification of an obvious mistake authorized by or notified
to this Authority under Rule 91 (Rule 435is.1(a))

3. |:| With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this opinion has
been established on the basis of a sequence listing:
a. |:| forming part of the international application as filed:

|:| in the form of an Annex C/ST.235 text file.
D on paper or in the form of an image file.

b. |:| furnished together with the international application under PCT Rule 137er. 1(a) for the purposes of international
search only in the form of an Annex C/ST.25 text file.

c. D furnished subsequent to the international filing date for the purposes of international search only:
D in the form of an Annex C/ST.25 text file (Rule 13zer.1(a)).
D on paper or in the form of an image file (Rule 137er.1(b) and Administrative Instructions, Section 713).

4 D In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required
statements that the information in the subsequent or additional copies is identical to that forming part of the application as
filed or does not go beyond the application as filed, as appropriate, were furnished.

5. Additional comments:

Form PCT/ISA/237 (Box No. Iy( January 2015)
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WRITTEN OPINION OF THE International application No.

INTERNATIONAL SEARCHING AUTHORITY PCT/US2015/012086

Box No. V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such statement

1. Statement

Novelty (N) Claims  1-21 YES
Claims NONE NO

Inventive step (IS) Claims 1-21 YES
Claims ~_NONE NO

Industrial applicability (TA)  Claims 1-21 YES
Claims  NONE NO

2. Citations and explanations :

Reference is made to the following documents:

D1: US 7685462 Bl (JAMES LEONG et al.) 23 March 2010

D2: US 2012-0210045 Al (CHING-WEN CHANG) 16 August 2012
D3: US 2009-0196414 Al (HEMANT MITTAL et al.) 06 August 2009
D4: WO 2012-094367 Al (APPLE INC.) 12 July 2012

D5: US 8560578 B2 (KARAN MEHRA et al) 15 October 2013

2.1 Novelty (PCT Article 33(2)) and Inventive Step (PCT Article 33(3))
2.1.1 Claims 1-21

Claims 1, 8, 14-15, and 21 are commonly characterized in that each re-kev threads and
filc-access thrcad arc opcerated concurrently for data transformation. And thc common tcchnical
features are not obvious to a person skilled in the art by the documents, taken alone or in
combination. Therefore, independent claims 1, 8, 14-15, and 21 meet the requirements of PCT
Article 33(2) and (3) with respect to novelty and inventive step.

Since claims 2-7, 9-13 and 16-20 are directly or indirectly dependent on claims 1, 8 and 15
respectively, claims 2-7, 9-13, and 16-20 are also considered to be novel and to involve an
inventive stcp under PCT Article 33(2) and (3).

2.2 Industrial Applicability (PCT Article 33(4))

Claims 1-21 are industrially applicable under PCT Article 33(4).

Form PCT/ISA/237 (Box No. V) (January 2015)
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Application No. Applicant(s)

16/535,940 Newman et al.
Office Action Summary Examiner ArtUnit | AIA (FITF) Status
JWALANT B AMIN 2618 Yes

-- The MAILING DATE of this communication appears on the cover sheet with the corresponderice address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTHS FROM THE MAILING
DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed after SIX (6) MONTHS from the mailing

date of this communication.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6} MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any earned patent term
adjustment. See 37 CFR 1.704(b).

Status
1)v] Responsive to communication(s) filed on 8/82019.
[J A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon .
2a)[] This action is FINAL. 2b) v This action is non-final.

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

4)(] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under £x parte Quayte, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*
5) Claim(s) 1-20 is/are pending in the application.

5a) Of the above claim(s) ______is/are withdrawn from consideration.
6) [J Claim(s) __ is/are allowed.
7) Claim(s) 1-5,9,11-15 and 19 is/are rejected.
8) Claim(s) 6-8,10,16-18 and 20 is/are objected to.
9) [ Claim(s) ____are subject to restriction and/or election requirement

* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a
participating intellectual property office for the corresponding application. For more information, please see
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.
Application Papers

10)(J The specification is objected to by the Examiner.

11} The drawing(s) filed on 8/82019 is/are: a)l¥] accepted or b)[J objected to by the Examiner.

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

Priority under 35 U.S.C. § 119
12)(J Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a)d Al b)(J Some** ¢)(J None of the:
1.J Certified copies of the priority documents have been received.
2.0 Certified copies of the priority documents have been received in Application No.

3.0 Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).

** See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)
1) Notice of References Cited (PTO-892) 3) [ Interview Summary (PTO-413)
. . Paper No(s)/Mail Date
2) [} Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4) [ Other:
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PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20190916
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Application/Control Number: 16/535,940 Page 2
Art Unit: 2618

DETAILED ACTION
Notice of Pre-AlA or AIA Status
1. The present application is being examined under the pre-AlA first to invent

provisions.

Double Patenting

2. The nonstatutory double patenting rejection is based on a judicially created
doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the
unjustified or improper timewise extension of the “right to exclude” granted by a patent
and to prevent possible harassment by multiple assignees. A nonstatutory double
patenting rejection is appropriate where the claims at issue are not identical, but at least
one examined application claim is not patentably distinct from the reference claim(s)
because the examined application claim is either anticipated by, or would have been
obvious over, the reference claim(s). See, e.g., In re Berg, 140 F.3d 1428, 46 USPQ2d
1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29 USPQ2d 2010 (Fed. Cir.
1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 1985); In re Van Ornum,
686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 F.2d 438, 164 USPQ 619
(CCPA 1970); and In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 1969).

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.321(d)
may be used to overcome an actual or provisional rejection based on a nonstatutory
double patenting ground provided the reference application or patent either is shown to

be commonly owned with this application, or claims an invention made as a result of
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Application/Control Number: 16/535,940 Page 3
Art Unit: 2618

activities undertaken within the scope of a joint research agreement. A terminal
disclaimer must be signed in compliance with 37 CFR 1.321(b).

The USPTO internet Web site contains terminal disclaimer forms which may be
used. Please visit http://www.uspto.gov/forms/. The filing date of the application will
determine what form should be used. A web-based eTerminal Disclaimer may be filled
out completely online using web-screens. An eTerminal Disclaimer that meets all
requirements is auto-processed and approved immediately upon submission. For more
information about eTerminal Disclaimers, refer to
http://www.uspto.gov/patents/process/file/efs/guidance/eTD-info-l.jsp.

3. Claims 1, 3, 11 and 13 are rejected on the ground of nonstatutory obviousness-
type double patenting as being unpatentable over claims 1, 4 and 17 of U.S. Patent No.
10,186,012. Although the conflicting claims are not identical, they are not patentably
distinct from each other because claims 1, 3, 11 and 13in the current application are
broader than claims 1, 4 and 17 in Patent No 10,186,012.

4. Specifically, it is well established that “Omission of element and its function in
combination is obvious expedient if remaining elements perform same functions as

before” In re KARLSON (CCPA) 136 USPQ 184 (1963). Claims 1, 3, 11 and 13 in the

current application, is broader in all respects than the reference claims 1, 4 and 17.
5. Below is a table indicating the corresponding relationship between claims 1, 3, 11

and 13 of the current application and claims 1, 4 and 17 of U.S. Patent No. 10,186,012.

Current Application U.S. Patent No. 10,186,012

1 17

3 4
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11 1

13 4
6. To perform analysis required, claim 11 of the current application is compared to

claim 1 of U.S. Patent No. 10,186,012.

Claim 11: Current Application

Claim 1: U.S. Patent No. 10,186,012

A mathod for simulating image disiortion
of a virtual lens in g video, the method
COMprising:

accessing input images, the input images
including fields of viaw of 3 sceneg
captured through a lens of a4 camaerg, the
inpul images depicting the scene with an
input lens distorlion centered in the fields
ot view;

salecting sub-frames representing
portions of the input images, the sub-
frames including reduced hields of view of
the scene smaller than the fields of view
of the inpul images, the sub- frames
including different lens distorlion effecis
as a function of the input lens distortion
present in the input images, different
positions of areas of the input images
included within the reduced Helds of view,
and & size of the areas of the inpul
images included within the reduced fields
of view; and

generating oulpul images basedon a
desired lens distortion and the different
tens distortion effects in the sub-frames,
the desirad lens distortion and the input
tens distortion exhibiting consistent lens
characternstics, wherein the oulput
images include the sub- frames
remappead from the input lens distortion
caentered in the Helds of view of the input

A method for simulating a virtual lens
when applying a crop or zoom effect to an
input image, the method comprising:

receiving, by a processor, the input
image, the input image having a first field
of view of a scene, the input image
depicting the scene with an input lens
distortion centered in the first field of
view,

identifying, by the processor, the input
lens distortion within the input image;
obtaining, by the processor, a selection of
a sub-frame representing a portion of the
input image, the sub-frame having a
second field of view of the scene smaller
than the first field of view; determining, by
the processor, an input lens distortion
effect present in the sub-frame based on
the input lens distortion centered in the
first field of view, a location of the sub-
frame within the first field of view, and a
size of the second field of view; and

the input lens distortion caused by lens
characteristics of a lens used to capture
the input image, the lens centered at the
first field of view during capture of the
input image; generating, by the
processor, an output image based on the
input lens distortion and the input lens
distortion effect present in the sub-frame,
the output image including the sub-frame
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images to the desired lens distortion
cantered in the reduced fislds of view 10
transform the different lens disiortion
effects present in the sub-trames 1o the
degired lens dislortion such that porlions
of the scanea depicied in the sub-frames
appear 1o have been caplured using the
reduced Helds of view.

remapped from the input lens distortion
centered in the first field of view to the
input lens distortion centered in the
second field of view such that a portion of
the scene depicted in the sub-frame
appears to have been captured using the
lens centered at the second field of view.

As seen in the analysis above, claim 11 of the current application is clearly

broader than claim 1 of US Patent No. 10,186,012. Therefore, this claim is properly

subject to ODP rejection.

7. Similarly, ODP rejection can be shown for claim 1, 3 and 13 of the current

application, as limitations in claim 1, 3 and 13 are similarly recited as the limitations in

the conflicting claims 1, 4 and 17.

8. Claims 1, 3, 11 and 13 are rejected on the ground of nonstatutory obviousness-

type double patenting as being unpatentable over claims 1, 4 and 17 of U.S. Patent No.

10,395,338. Although the conflicting claims are not identical, they are not patentably

distinct from each other because claims 1, 3, 11 and 13 in the current application are

broader than claims 1, 4 and 17 in Patent No 10,395,338.

9. Specifically, it is well established that “Omission of element and its function in

combination is obvious expedient if remaining elements perform same functions as

before” In re KARLSON (CCPA) 136 USPQ 184 (1963). Claims 1, 3, 11 and 13 in the

current application, is broader in all respects than the reference claims 1, 4 and 17.
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Page 6

Below is a table indicating the corresponding relationship between claims 1, 3, 11

and 13 of the current application and claims 1, 4 and 17 of U.S. Patent No. 10,395,338.

Current Application

U.S. Patent No. 10,395,338

1 17
3 4
11 1
13 4

11.  To perform analysis required, claim 11 of the current application is compared to

claim 1 of U.S. Patent No. 10,395,338.

Claim 11: Current Application

Claim 1: U.S. Patent No. 10,395,338

A method for simulaling image distortion
of a virtual lens in a video, the method
somprising:

accessing input images, the inpul images
including fields of view of a scene
capturad through a iens of a camerg, the
input images degicling the scene with an
input lens distortion centered in the fields
of view,

selecting sub-frames representing
portions of the inpul images, the sub-
frames including reduced fields of view of
the scene smaller than the Helds of view
of the input images, the sub- frames
including different lens distortion effecis
as g function of the input lens distortion
present it the input images, different
positions of areas of the input images
included within the reduced figids of view,
and a size of the areas of the input
images included within the reduced helds
of view; and

A method for simulating a virtual lens
when applying a crop or zoom effect to
an input image, the method comprising:

receiving, by a processor, the input
image, the input image including a first
field of view of a scene, the input image
depicting the scene with an input lens
distortion within the first field of view;

obtaining, by the processor, a selection of
a sub-frame representing a portion of the
input image, the sub-frame having a
second field of view of the scene smaller
than the first field of view; determining,
by the processor, an input lens distortion
effect present in the sub-frame based on
the input lens distortion within the first
field of view, a location of the sub-frame
within the first field of view, and a size of
the second field of view; and

Insta360

Exhibit 1003  Page 277



Application/Control Number: 16/535,940
Art Unit: 2618

Page 7

generating oulput images basedon a
desired lens distortion and the different
tens distortion effects in the sub-frames,
the desired lens distortion and the input
lens distortion exhibiting consistent lens
characteriztics, wherein the outpul
images include the sub- frames
ramapped from the input lens distortion
centered in the fislds of view of the inpul
images o the desired lens distortion
cerntarad in the reduced fields of view 1o
transform the different lens disiorlion
effects present in the sub-hrames (o the
desired lens distortion such that portions
of the sceng depicied in the sub-frames
appear 1o have been caplured using the
reduced fields of view.

generating, by the processor, an output
image based on the input lens distortion
and the input lens distortion effect
present in the sub-frame, the output
image including the sub-frame remapped
from the input lens distortion within the
first field of view to the input lens
distortion within the second field of view
such that a portion of the scene depicted
in the sub-frame appears to have been
captured using the second field of view

As seen in the analysis above, claim 11 of the current application is clearly

broader than claim 1 of US Patent No. 10,395,338. Therefore, this claim is properly

subject to ODP rejection.

Similarly, ODP rejection can be shown for claim 1, 3 and 13 of the current

application, as limitations in claims 1, 3 and 13 are similarly recited as the limitations in

the conflicting claims 1, 4 and 17.

12.  Claims 1-5, 9, 11-15 and 19 are provisionally rejected on the ground of

nonstatutory double patenting as being unpatentable over claims 1, 6-7, 9-11 and 16-

17, and 19-20 of copending Application No. 16/535,911 (reference application).

Although the claims at issue are not identical, they are not patentably distinct from each
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other because claims 1-5, 9, 11-15 and 19 in the current application are broader than

claims 1, 6-7,9-11 and 16-17, and 19-20 in copending Application No. 16/535,911.
This is a provisional nonstatutory double patenting rejection because the

patentably indistinct claims have not in fact been patented.

13. Below is a table indicating the corresponding relationship between claims 1-5, 9,

11-15 and 19 of the current application and claims 1, 6-7, 9-11 and 16-17, and 19-20 in

copending Application No. 16/535,911.

Current Application Application No. 16/535,911
1 1
2 6
3 7
4 9
5 10
9 1
11 11
12 16
13 17
14 19
15 20
19 11

14.  To perform analysis required, claim 11 of the current application is compared to

claim 11 of Application No. 16/535,911.
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Claim 11: Current Application

Claim 11: Application No. 16/535,911

A method for simulaling image distortion
of a virlual lens in a video, the mathod
comprising:

accassing input images, the inpul images
including fields of view of a scene
captured through g lens of a camersg, the
input images degicling the scene with an
input lens distortion centered in the fields
of view,

salecting sub-frames representing
portions of the input Images, the sub-
frames including reduced hields of view of
the scene smagller than the fields of view
of the inpul images, the sub- frames
inchuding difterent lens distortion effecis
as a function of the input lens distortion
prasent in the input images, different
positions of areas of the input images
included within the reduced fields of view,
and & size of the areas of the inpul
images included within the reduced fields
of view:; and

genergling oulput images based on a
desired lens distortion and the different
tens distortion effects in the sub-frames,
the desired lens distortion and the input
fens distortion exhibiting consistent lans
chargoteristics, wherein the cutpul
images include the sub- frames
remapped from the input lens distortion
centered in the tislds of view of the input
images o the desired lens distortion
cerntered in the reduced fields of view o
iransform the different leng disiortion
sffects present in the sub-frames (o the
desired lens distortion such that portions
of the scene depicied in the sub-frames

A method for simulating image distortion
of a virlual lens in an image, the method
performed by 3 camera comprising 8
lens, an image sensoer, and one or more
DYOORSS0rS,

the lens configurad (o cause an nput lens
distortion within an input image, the
image sensor configured o capiure the
nput image including a first field of view
of g scene, the input image depicting the
seene with the input lens distortion
centered in the first field of view, the
method comprising:

selecting a sub-frame representing a
noriion of the inpul image, the sub-frame
including a sscond fisld of view of the
scene smaller than the first field of view,
the sub-frame including a lens distoriion
effect as a function of the inpui lens
distortion present in the input image, a
aosition of ar area of the input mage
nciuded within the second fisld of view,
and a size of the area of the input imags
mncluded within the sscond fisld of view;
and

generaling an output image basedon a
desired lens distortion and the lens
distortion effect in the sub-irame, the
desired lens distortion and the input lens
distortion exhibiting consistent lens
characteristics, whergin the ouiput imags
ncludes the sub-frame remapped from
the input lens distoriion centerad in the
firat field of view 1o the desived lens
distortion cerntered in the second field of
view to transtorm the leng distortion aeffect
nresent in the sub-frame 1o the desired
ens distoriion such that a portion of the
scene depictad in the sub-frame gppears
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appear 1o have been capiured using the | 1o have been captured using the second
reduced fields of view. figld of view.

As seen in the analysis above, claim 11 of the current application is clearly
broader than claim 11 of Application No. 16/535,911. Therefore, this claim is properly
subject to ODP rejection.

Similarly, ODP rejection can be shown for claim 1-5, 9, 12-15 and 19 of the
current application, as limitations in claims 1-5, 9, 12-15 and 19 are similarly recited as

the limitations in the conflicting claims 1, 6-7, 9-11 and 16-17, and 19-20.

15.  Claims 1-5 and 11-15 are provisionally rejected on the ground of nonstatutory
double patenting as being unpatentable over claims 1-5 and 11-15 of copending
Application No. 16/535,886 (reference application). Although the claims at issue are not
identical, they are not patentably distinct from each other because claims 1-5 and 11-15
in the current application are broader than claims 1-5 and 11-15 in copending
Application No. 16/535,886.

This is a provisional nonstatutory double patenting rejection because the
patentably indistinct claims have not in fact been patented.
16. Below is a table indicating the corresponding relationship between claims 1-5
and 11-15 of the current application and claims 1-5 and 11-15 in copending Application

No. 16/535,886.

Current Application Application No. 16/535,886

1 1
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2 2
3 3
4 4
5 5
11 11
12 12
13 13
14 14
15 15

17.  To perform analysis required, claim 11 of the current application is compared to

claim 11 of Application No. 16/535,886.

Claim 11: Current Application

Claim 11: Application No. 16/535,886

A method for simulaling image distortion
of & virtual lens in a video, the mathod
comprising:

accessing input images, the inpul images
including fislds of view of a scene
captured through a lens of a camera, the
input images depicting the scene with an
input lens digtortion centerad in the fields
of view;

selecling sub-lrames rapresenting
portions of the inpul mages, the sub-
frames including reduced fields of view of
the scene smaller than the Helds of view
of the input images, the sub- frames
inchuding different lens distortion effecis
as a function of the input lens distortion
present in the input images, different
positions of areas of the inpul images

A method for simulating mage disgtortion
of a virtual lens in an image, the method
COMDYISHIG:

aocessing an inpul image, the input
image including a first field of view of &
scene, the inputl image depicting the
scene with an input lens distortion
canterad in the firs] field of view;

selecting a sub-frame representing a
gortion of the input image, the sub-frame
ncluding g second field of view of the
scene smaller than the first field of view,
the sub-framme including a lens distortion
effect as a function of the input fens
distortion present in the input image, a
position of an area of the inpul mage
mncluded within the second fisld of view,
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included within the reduced fisids of view,
and g zize of the areas of the inpul
images included within the reduced fields
of view,; and

generating oulpul images basedon a
desired lens dizgtortion and the different
tens distortion effects in the sub-frames,
the desired lens distortion and the input
tens distortion exhibiting consistent lens
charactenstics, wherein the culput
images include the sub- frames
remappead from the input lens distortion
cantered in the Halds of view of the input
images to the desired lens distortion
cemerad in the reducad Gislds of view o
franstorm the dilferent lens distortion
gffects present in the sub-frames (o the
desired lens distortion  such that portions
of the scene depicled in the sub-frames
appear 1o have been captured using the
reduced fields of view.

and a size of the arga of the input imags
nciuded within the second fisld of view;
and

generating an ouiput image tased on a
desired lens distortion and the lens
distortion effect in the sub-frame, the
desired tens distortion and the input lens
distortion exhibiting consistent lens
characteristics, wherein the guiput image
ncludes the sub-frame remapped from
the input lens distortion centered in the
firsi field of view [0 the desired lens
distortion caniered in the sacond fisld of
view 1o transform the lens disiortion effect
present in the sub-frame 1o the desired
lens distortion such that g portion of the
scene depicied in the sub-frame appears
{0 have bheen capturad using the second
field of view.

As seen in the analysis above, claim 11 of the current application is clearly

broader than claim 11 of Application No. 16/535,886. Therefore, this claim is properly

subject to ODP rejection.

Similarly, ODP rejection can be shown for claim 1-5 and 12-15 of the current

application, as limitations in claims 1-5 and 12-15 are similarly recited as the limitations

in the conflicting claims 1-5 and 11-15.

Conclusion

18.  The prior art made of record and not relied upon is considered pertinent to

applicant's disclosure.
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o Tobiason et al. (US 2007/0229665) describes a method to analyze images
and determine distortion parameters that can correct the distortions in the images
such that features included in the calibration target pattern achieve a sufficient or
optimum degree of congruence between the various images. Distortion
parameters may be determined for each optical configuration (.e.g., lens
combination, magnification, etc.) that is used by a machine vision inspection
system.

o Hirooka et al. (US 2011/0249153) describes to correct lens distortion of an
image photographed, and superimposing recognition result upon the image
corrected on lens distortion to display the correct image.

o Hoch et al. (US 2002/0044153) describes that the process of using the
optimized distortion correction technique in rendering add-on graphics by
comparing the new distortion parameters obtained from the camera sensor to the
values of distortion parameters of the current frame. Each real camera has
unique distortion parameters, and the values of distortion parameters change
based on changes in the focus and field of view of the lens. A region of interest
(ROI) for the add-on graphics to be rendered is determined, and the ROI
determination is based on the size of the graphics to be added and its insertion
position within the video frame.

o McAndrew et al. (US 9105080) describes the captured image frames are
initially corrected for at least one selected from a group consisting of perspective
distortion and fisheye distortion, wherein the target image is selected from an

area of predefined size forming a target image area in the reference image,
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wherein the location at which the image area corresponding to the target image
area should appear in each of the subsequently location image frames is
predicted, and the actual image of the area corresponding to the target image
area at the predicted location in each of the subsequently captured image frames
is compared with the target image area for determining the difference between
the actual location of the image of the target object with the predicted location.

o Stec et al. (US 9262807) describes the distortion correction modules is
configured to determine an image acquisition focal length of a lens system with
which the input image was captured, and based, at least in part, on the image
acquisition focal length, determining a global transformation to be applied to the
plurality of input tile coordiantes to compensate for one or more non-uniformities
present in the lens system.

o Enomoto (US 6323934) describes at least one aberration characteristic
selected from lateral chromatic aberration and distortion characteristics of said
taking lens is detected based on said input image data; and wherein the at least
one aberration selected from said lateral chromatic aberration and distortion is
corrected based on the detected aberration characteristic and on position

information of said image.
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Allowable Subject Matter
1. Claims 6-8, 10, 16-18 and 20 are objected to as being dependent upon a
rejected base claim, but would be allowable if rewritten in independent form including all
of the limitations of the base claim and any intervening claims.
2. The following subject matter is considered to indicate allowable subject matter
over the cited prior art of references: “ihe sub-frames including reduced fields of view ot
the scene smaller than the fields of view of the input images, the sub-frames including
ditferent lens distortion effecis as a funclion of the input lens distortion present in the
input images, different posilions of areas of the input images included within the
reduced fields of view, and a size of the areas of the input images included within the

raduced fields of view”

3. Any inquiry concerning this communication or earlier communications from the
examiner should be directed to JWALANT B AMIN whose telephone number is
(571)272-2455. The examiner can normally be reached on Monday-Friday 10am -
630pm CST.

Examiner interviews are available via telephone, in-person, and video
conferencing using a USPTO supplied web-based collaboration tool. To schedule an
interview, applicant is encouraged to use the USPTO Automated Interview Request

(AIR) at http://www.uspto.gov/interviewpractice.
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If attempts to reach the examiner by telephone are unsuccessful, the examiner’'s
supervisor, Barry Drennan can be reached on 571-270-7262. The fax phone number
for the organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information

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

/JWALANT AMIN/
Primary Examiner, Art Unit 2618
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m AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE() FEE($)
E AMENDMENT PAID FOR
1N} Total * Minus * = =
= (37 CF% ?.16(i)) OR |x =
% Independent * Minus | *** = = OR |x =
w (37 CFR 1.16(h) = -
<§( Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".
*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1.
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE TUNIT FIL. FEE REC'D ATTY.DOCKET.NO TOT CLAIMSJIND CLAIMS
16/535,940 08/08/2019 2852 1720 46DG-026055 20 2
CONFIRMATION NO. 9986
137002 FILING RECEIPT
Esplin & A iat GoP
ot Acans e A S0PT0) T
Suite 100

Carlsbad, CA 92008
Date Mailed: 08/21/2019

Receipt is acknowledged of this non-provisional utility patent application. The application will be taken up for
examination in due course. Applicant will be notified as to the results of the examination. Any correspondence
concerning the application must include the following identification information: the U.S. APPLICATION NUMBER,
FILING DATE, NAME OF FIRST INVENTOR, and TITLE OF INVENTION. Fees transmitted by check or draft are
subject to collection.

Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a corrected Filing Receipt, including a properly marked-up ADS showing the changes
with strike-through for deletions and underlining for additions. If you received a "Notice to File Missing Parts" or
other Notice requiring a response for this application, please submit any request for correction to this Filing Receipt
with your reply to the Notice. When the USPTO processes the reply to the Notice, the USPTO will generate another
Filing Receipt incorporating the requested corrections provided that the request is grantable.

Inventor(s)
David A. Newman, San Diego, CA,;
Joshua Edward Bodinet, San Diego, CA;
Otto Kenneth Sievert, Oceanside, CA;
Timothy MacMillan, La Honda, CA;
Applicant(s)
GoPro, Inc., San Mateo, CA;

Power of Attorney: The patent practitioners associated with Customer Number 137002

Domestic Priority data as claimed by applicant
This application is a CON of 16/229,512 12/21/2018 PAT 10395338
which is a CON of 15/157,207 05/17/2016 PAT 10186012
which claims benefit of 62/164,409 05/20/2015

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.

Permission to Access Application via Priority Document Exchange: Yes

Permission to Access Search Results: Yes
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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: 08/20/2019

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 16/535,940

Projected Publication Date: 11/28/2019
Non-Publication Request: No

Early Publication Request: No
Title

VIRTUAL LENS SIMULATION FOR VIDEO AND PHOTO CROPPING
Preliminary Class
396
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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GP2015246US51C4 46DG-026055

ABSTRACT
In a video capture system, a virtual lens is simulated when applying a crop or zoom effect to an
mput video. An input video frame 1s received from the input video that has a first field of view and an
input lens distortion caused by a lens used to capture the input video frame. A selection of a sub-frame
representing a portion of the input video frame is obtained that has a second field of view smaller than
the first field of view. The sub-frame is processed to remap the input lens distortion to a desired lens

distortion in the sub-frame. The processed sub-tframe is the outputted.

3
3
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Doc Code: ECOMM.AUTH/ECOMM.WTDW
Doc Description: Internet Communications Authorized/Internet Communications Authorization Withdrawn

PTO/SB/439 (11-15)

/" AUTHORIZATION FOR INTERNET | Application No.

COMMUNICATIONS IN A PATENT | Filing Date

APPLICATION OR REQUEST TO First Named Inventor David A. Newman

WITHDRAW AUTHORIZATION FOR | Artunit

INTERNET COMMUNICATIONS Examiner Name

Practitioner Docket No. | 46DG-026055

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

I. To authorize permission for Internet Communications.

1 Recognizing that Internet communications are not secure, | hereby authorize the USPTO to communicate
with the undersigned and practitioners in accordance with 37 CFR 1.33 and 37 CFR 1.34 concerning any subject
matter of this application via video conferencing, instant messaging, or electronic mail. | understand that a copy of
these communications will be made of record in the application file. (MPEP 502.03)

Il. To withdraw authorization for Internet Communications.

The authorization given on , to the USPTO to communicate with the undersigned and
any practitioner in accordance with 37 CFR 1.33 and 37 CFR 1.34 concerning any subject matter of this application
via Internet communications such as video conferencing, instant messaging, or electronic mail is hereby
withdrawn. | understand that the withdrawal is effective when approved rather than when received.

| am the

applicant.

attorney or agent of record. Registration number 58297

attorney or agent acting under 37 CFR 1.34. Registration number

/D. Benjamin Esplin/ August 8, 2019
Signature Date
D. Benjamin Esplin 760-814-5268
Typed or printed name Telephone Number

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and certifications. Juristic entities
must be represented by a patent practitioner (see 37 CFR 1.31, which is applicable to any paper filed on or after September 16, 2012, that is

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

D * Total of forms are submitted.
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Privacy Act Statement

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

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

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

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

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

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

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

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

7. 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.S.C. 2904 and 2906. Such disclosure shall
be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not
be used to make determinations about individuals.

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State,
or local law enforcement agency, if the USPTO becomes aware of a violation or potential
violation of law or regulation.
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PTO/AIA/4
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Attorney Docket Number 46DG-026055

Application Data Sheet37 CFR 1.76

Application Number

Title of Invention VIRTUAL LENS SIMULATION FOR VIDEO AND PHOTO CROPPING

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the
biblicgraphic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76.

This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the document
may be printed and included in a paper filed application.

Secrecy Order 37 CFR 5.2:

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

[

Inventor Information:

Inventor 1

Legal Name
Prefix| Given Name Middle Name Family Name Suffix
David A Newman
Residence Information (Select One) (®) US Residency (O Non USResidency (O Active US Military Service
City San Diego State/Province CA Country of Residence i us
Mailing Address of Inventor:
Address 1 GoPro, Inc.
Address 2 3000 Clearview Way, Bldg. E
City | San Mateo | State/Province | CA
Postal Code 94402 Country i us
Inventor 2
Legal Name
Prefix| Given Name Middle Name Family Name Suffix
Joshua Edward Bodinet
Residence Information (Select One) (®) US Residency (O Non US Residency (O Active US Military Service
City | SanDiego State/Province CA Country of Residence i us
Mailing Address of Inventor:
Address 1 GoPro, Inc.
Address 2 3000 Clearview Way, Bldg. E
City | San Mateo | State/Province | CA
Postal Code 94402 Country i us
Legal Name
Prefix| Given Name Middle Name Family Name Suffix
Otto Kenneth Sievert
WEB ADS 1.0
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PTO/AIA/14 (08-15)

Approved for use through 04/30/2017. OMB 0651-0032

U.5. 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 infermation unless it contains a valid OMB control number.

Attorney Docket Number 46DG-026055

Application Data Sheet37 CFR 1.76
Application Number

Title of Invention VIRTUAL LENS SIMULATION FOR VIDEO AND PHOTC CROPPING

Residence Information (Select One) (®) USResidency (O Non USResidency (O Active US Military Service

City Oceanside State/Province CA Country of Residence i us

Mailing Address of Inventor:

Address 1 GoPro, Inc.
Address 2 3000 Clearview Way, Bldg. E
City | San Mateo | State/Province | CA
Postal Code | 94402 | Country i | us
Legal Name
Prefix| Given Name Middle Name Family Name Suffix
Timothy MacMillan
Residence Information (Select One) (®) US Residency (O Non US Residency (O Active US Military Service
City | LaHonda State/Province CA Country of Residence i | us

Mailing Address of Inventor:

Address 1 GoPro, Inc.

Address 2 3000 Clearview Way, Bldg. E

City San Mateo | State/Province | CA
Postal Code | 94402 | Country i | us

All Inventors Must Be Listed - Additional Inventor Information blecks may be generated

within this form by selecting the Add button.

Correspondence Information:

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

[ ] AnAddress is being provided for the correspondence Information of this application.

Customer Number 137002

Email Address docketing@esplin.egal | Add Email | | Remove Email

Application Information:

Title of the Invention VIRTUAL LENS SIMULATION FOR VIDEO AND PHCTO CROPPING

Attorney Docket Number | 46DG-026055 Small Entity Status Claimed []

Application Type Nonprovisional

Subject Matter Utility

Total Number of Drawing Sheets (if any) 6 Suggested Figure for Publication {if any)}
WEB ADS 1.0
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PTO/AIA/14 (08-15)

Approved for use through 04/30/2017. OMB 0651-0032

U.5. 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 infermation unless it contains a valid OMB control number.

Attorney Docket Number 46DG-026055

Application Data Sheet37 CFR 1.76
Application Number

Title of Invention VIRTUAL LENS SIMULATION FOR VIDEO AND PHOTC CROPPING

Filing By Reference:

Only complete this section when filing an application by reference under 35 U.S.C. 111(c} and 37 CFR 1.57{a). Do not complete this section if
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be
provided in the appropriate section{s) below (i.e., "Domestic Benefit/National Stage Information” and “Foreign Priority Information®).

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

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

Publication Information:
[ ] Request Early Publication {Fee required at time of Request 37 CFR 1.219)

Request Not to Publish. | hereby request that the attached application not be published under 35US5.C
] 122(b) and certify that the invention disclosed in the attached application has not and will not be the subject of an
application filed in another country, or under a multilateral international agreement, that requires publication at eighteen
PP ry g q p g
months after filing.

Representative Information:

Representative informaticn should be provided for all practitioners having a power of attorney in the application. Providing
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32).

Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer Number
will be used for the Representative Information during processing.

Please Select One: (® Customer Number (O) US Patent Practitioner (O Limited Recognition (37 CFR 11.9)
Customer Number 137002
Prefix Given Name Middle Name Family Name Suffix

Remove

Registration Number

Prefix Given Name Middle Name Family Name Suffix

Remove

Registration Number

Additional Representative Information blocks may be generated within this form by
selecting the Add button.

WEB ADS 1.0
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PTO/AIA/14 (08-15)

Approved for use through 04/30/2017. OMB 0651-0032

U.5. 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 infermation unless it contains a valid OMB control number.

Attorney Docket Number 46DG-026055

Application Data Sheet37 CFR 1.76
Application Number

Title of Invention VIRTUAL LENS SIMULATION FOR VIDEO AND PHOTC CROPPING

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e}, 120, 121, 365(c), or 386(c) or indicate National
Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes the specific
reference required by 35 U.5.C. 119(e} or 120, and 37 CFR 1.78.

When referring to the current application, please leave the “Application Number” field blank.

Prior Application Status | Pending
) Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
Continuation of 16229512 2018-12-21
Prior Application Status | Patented
Application e Prior Application Filing Date Issue Date
Nurnber Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
16229512 Continuation of 15157207 2016-05-17 10186012 2019-01-22
Prior Application Status | Pending
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)

15157207 Claims benefit of provisional 62164409 2015-05-20

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

Foreign Priority Information:

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet
constitutes the claim for pricrity as required by 35 U.S.C. 119(b) and 37 CFR 1.55. When priority is claimed to a foreign application that is eligible
for retrieval under the priority document exchange program {PDX) the information will be used by the Office to automatically attempt retrieval
pursuant to 37 CFR 1.55(i){1) and (2). Under the PDX program, applicant bears the ultimate responsibility for ensuring that a copy of the foreign
application is received by the Office from the participating foreign intellectual property office, or a certified copy of the foreign priority

application is filed, within the time period specified in 37 CFR 1.55{g){1).

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

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

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition
Applications

WEB ADS 1.0
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PTO/AIA/14 (08-15)
Approved for use through 04/30/2017. OMB 0651-0032

U.5. 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 infermation unless it contains a valid OMB control number.

.. Attorney Docket Number 46DG-026055
Application Data Sheet37 CFR 1.76

Application Number

Title of Invention VIRTUAL LENS SIMULATION FOR VIDEO AND PHOTC CROPPING

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also

contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March
[] 16,2013.

NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March
16, 2013, will be examined under the first inventor to file provisions of the AlA.

WEB ADS 1.0
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PTO/AIA/14 (08-15)

Approved for use through 04/30/2017. OMB 0651-0032

U.5. 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 infermation unless it contains a valid OMB control number.

.. Attorney Docket Number 46DG-026055
Application Data Sheet37 CFR 1.76

Application Number

Title of Invention VIRTUAL LENS SIMULATION FOR VIDEO AND PHOTC CROPPING

Authorization or Opt-Out of Authorization to Permit Access:

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

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

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

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

A. Priority Document Exchange (PDX)} - Unless box A in subsection 2 (opt-out of authorization) is checked, the undersigned
hereby grants the USPTO authority to provide the European Patent Office {EPQO), the Japan Patent Office (JPO), the Korean
Intellectual Property Office (KIPQ), the State Intellectual Property Office of the People’s Republic of China (SIPO), the World
Intellectual Property Organization (WIPQ), and any other foreign intellectual property office participating with the USPTO in a
bilateral or multilateral priority document exchange agreement in which a foreign application claiming priority to the instant
patent application is filed, access to: (1} the instant patent application-as-filed and its related bibliographic data, (2) any foreign
or domestic application to which priority or benefit is claimed by the instant application and its related bibliographic data, and
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ASSIGNEE hereunder.

INVENTOR represents that INVENTOR has the rights, titles, and interests to convey as
set forth herein, and covenants with ASSIGNEE that the INVENTOR has not made and will not
hereafter make any assignment, grant, mortgage, license, or other agreement affecting the rights,
titles, and interests herein conveyed.
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CLAIMS

1. A system that simulates image distortion of a virtual lens 1n a video, the system comprising:
ouge oF more processors; and
a non-transitory computer-readable storage medium storing instructions that when executed

cause the one or more processors to perform steps including:

accessing input images, the input images including fields of view of a scene captured
through a lens of a camera, the input images depicting the scene with an input
lens distortion centered in the fields of view;

selecting sub-frames representing portions of the input images, the sub-frames including
reduced fields of view of the scene smaller than the fields of view of the input
images, the sub-frames including different lens distortion effects as a function of
the input lens distortion present in the input images, different positions of areas of
the input images included within the reduced fields of view, and a size of the
areas of the mput images included within the reduced fields of view; and

generating output images based on a desired lens distortion and the different lens
distortion effects in the sub-frames, the desired fens distortion and the input lens
distortion exhibiting consistent lens characteristics, wherein the output images
include the sub-frames remapped from the 1nput lens distortion centered in the
fields of view of the tnput images to the desired lens distortion centered in the
reduced fields of view to transform the different lens distortion effects present in
the sub-frames to the desired lens distortion such that portions of the scene
depicted in the sub-frames appear to have been captured using the reduced fields

of view.
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2. The system of claim 1, wherein image stabilization is applied to the input images.

3. The system of claim 1, wherein the sub-frames are selected based on metadata associated with
the input images.

4. The system of claim 3, wherein the metadata indicates motion of the camera that captured the
input images.

5. The system of claim 3, wherein the metadata indicates orientation of the camera that captured
the input images.

6. The system of claim 1, wherein the output images are combined as video frames of an output

video.

7. The system of claim 6, wherein remapping of the sub-frames from the input lens distortion

centered in the fields of view of the input tmages to the desired lens distortion centered in the reduced

fields of view results in the output video having consistent frame-to-frame lens characteristics.

8 The system of claim 7, wherein the different positions of the areas of the input images included
within the reduced fields of view simulate virtual re-pointing of the camera using the reduced fields of

View.
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9. The system of claim 8, wherein the one or more processors and the non-transitory computer-

readable storage medium are included in the camera.

10.  The system of clatm 9, wherein the lens includes a wide angle lens, and lens characteristics of
the wide angle lens causes straight lines in the scene to appear as curved lines near edges of the input

images.

11 A method for simulating image distortion of a virtual lens in a video, the method comprising;

accessing input images, the input images including fields of view of a scene captured through a
lens of a camera, the input images depicting the scene with an input lens distortion
centered in the fields of view;

selecting sub-frames representing portions of the input images, the sub-frames including reduced
fields of view of the scene smaller than the fields of view of the input images, the sub-
trames including different lens distortion effects as a function of the input lens distortion
present in the input images, different positions of areas of the wnput irnages included
within the reduced fields of view, and a size of the areas of the input images included
within the reduced fields of view; and

generating output images based on a desired lens distortion and the different lens distortion
effects in the sub-frames, the desired lens distortion and the 1nput lens distortion
exhibiting consistent lens characteristics, wherein the output images include the sub-
frames remapped from the input lens distortion centered in the fields of view of the input
images to the desired lens distortion centered in the reduced fields of view to transform

the different lens distortion effects present in the sub-frames to the desired lens distortion
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such that portions of the scene depicted in the sub-frames appear to have been captured

using the reduced fields of view.

12 The method of claim 11, wherein image stabilization 1s applied to the input tmages.

13 The method of claim 11, wherein the sub-frames are selected based on metadata associated with

the input images.

14, The method of claim 13, wherein the metadata indicates motion of the camera that captured the

input images.

IS, The method of claim 13, wherein the metadata indicates orientation of the camera that captured

the input images.

16. The method of claim 11, wherein the output images are combined as video frames of an output
video.
17.  The method of claim 16, wherein remapping of the sub-frames from the input lens distortion

centered in the fields of view of the input timages to the desired lens distortion centered in the reduced

fields of view results in the output video having consistent frame-to-frame lens characteristics.

I8 The method of claim 17, wherein the different positions of the areas of the input images
mnchluded within the reduced fields of view simulate virtual re-pointing of the camera using the reduced

fields of view.
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19 The method of claim 18, wherein the method is performed by one or more processors included

in the camera.

20. The method of claim 19, wherein the lens includes a wide angle lens, and lens characteristics of
the wide angle lens causes straight lines in the scene to appear as curved lines near edges of the input

mages.
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VIRTUAL LENS SIMULATION FOR VIDEQ AND PHOTO CROPPING

BACKGROUND

TECHNICAL FIELD
[8001] This disclosure relates to video editing, and more specifically, to simulating a virtual lens in a

cropped image or video.

IDESCRIPTION OF THE RELATED ART

18002} It is often desirable to perform crop or zoom operations on high resolution images or video
frames to extract a reduced field of view sub-frame. Particularly, for wide angle or spherical images or
video, subjects in the originally captured content may appear very small. Furthermore, much of the
captured field of view may be of little interest to a given viewer. Thus, cropping or zooming the content
can beneficially obtain an image or video with the subject more suitably framed. Wide angle lens used
to capture wide angle or spherical content may introduce the perception of distortion that tends to
increase near the edges and corners of the captured frames due to the fact that the cameras are projecting
content from a spherical world onto a rectangular display. Thus, cropping an image to extract a sub-
frame near an edge or corner of a wide angle image capture may result in an image having significantly
different distortion than a sub-frame extracted from a center of the image. Furthermore, the cropped
image will have a different overall distortion effect than the original image. These distortion variations
may be undesirable particularly when combining cropped sub-frames corresponding to ditferent regions
of a video {e.g., to track movement of a subject of interest), or combining cropped sub-frames with

uncropped frames (e g., to produce in zoom effect).

Insta360
Exhibit 1003  Page 328



GP2015246US51C4 46DG-026055

BRIEF DESCRIPTIONS OF THE DRAWINGS
[8003] The disclosed embodiments have other advantages and features which will be more readily
apparent from the following detailed description of the invention and the appended claims, when taken
in conjunction with the accompanying drawings, in which:
[6004] Figure (or “FIG."} 1 illustrates example representations of input images and edited output
images generated from the respective input images.
180051 FIG. 2A illustrates an example embodiment of a re-pointing effect introduced into an image
captured by a fisheye camera lens.
[8006] FIG. 2B illustrates an example embodiment of a re-pointing effect introduced into an image
captured by a rectilinear camera lens.
{60071 FIG. 3 itllustrates an example network environment for capturing and editing images or video.
160081 FIG. 4 illustrates an example architecture of a camera.
16009 FIG. 5 illustrates an example embodiment of a video server.

16018} FIG. 6 illustrates an example embodiment of a process for simulating a virtual lens when

applying a crop or zoom effect to an input video to generate an edited output video.

DETAILED DESCRIPTION
10011 The figures and the following description relate to preferred embodiments by way of illustration
only. It should be noted that from the following discussion, alternative embodiments of the structures
and methods disclosed herein will be readily recognized as viable alternatives that may be emploved
without departing from the principles of what is claimed.
[0012] Reference will now be made in detail to several embodiments, examples of which are illustrated

in the accompanying figures. It is noted that wherever practicable similar or like reference numbers
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may be used in the figures and may indicate similar or like functionality. The figures depict
embodiments of the disclosed system (or method) for purposes of illustration only. One skilled in the
art will readily recognize from the following description that alternative embodiments of the structures

and methods illustrated herein may be employed without departing from the principles described herein.

CONFIGURATION OVERVIEW

[0013] In an image or video capture system, a virtual lens is simuiated when applying a crop or zoom
effect to an input image or video. An input image or video frame is received that has a first field of
view of a scene. The input image or video frame depicts the scene with an input lens distortion caused
by lens characteristics of a lens used to capture the input image or video frame. A selection of a sub-
frame representing a portion of the input image or video frame is obtained that has a second field of
view of the scene smaller than the first field of view. The sub-frame is processed to remap the input
lens distortion centered in the first field of view to a desired lens distortion in the sub-frame centered in

the second field of view. The processed sub-frame is the outputted.

EFFECTS OF CAMERA LENS CURVATURE

[6014] FIG. 1 illustrates example representations of images {(e.g., images 102-A, 102-8, 102-C, 102-D)
and output images (e.g., images 104-A, 104-B, 104-C, 104-D) generated from editing the original
images 102 In an embodiment, the images 102 or 104 may comprise frames of video. For images or
video captured using a wide angle lens, the projection of the captured images 102 onto a rectangular
display may result in the appearance of increased distortion (e.g., curvature) in the edge and corner
regions of the images 102 relative to the center region. For example, some wide angles lenses may
produce a fisheye effect in which straight lines in the scene that are near the edge and corner regions of
the 1image appear increasingly curved in the captured image. The output images may include zooming
and/or panning effects in which a reduced field of view image may be extracted which may be of

3
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varying size and location in different images. For example, a zooming effect is introduced between
images 104-A and 104-B to go from the original field of view in output image 104-A to a reduced field
of view tmage in output image 104-B. The particular reduced field of view (e.g., a sub-frame) may be
selected manually by a video editor in post-processing, or may be selected automatically to generate
images or video likely to be of interest to a viewer based on various metadata. The metadata may also
specify lens characteristics of the lens used to capture images or video frames. In another example, the
image may be zoomed further in image 104-C and panned between image 104-C and 104-D {e.g, to
track the movement of the person in a video). As a result of the wide angle tens introduced in the
original images 102, different sub-frames may have completely different distortion characteristics from
each other and from the original images 102, For example, sub-frames 104 taken tfrom near the center
of the captured image (e.g., sub-frame 104-C) may appear relatively undistorted and will not exhibit
significant curvature around the edges (e.g., straight lines in the portion of the scene depicted by sub-
frame 104-C may appear fairly straight in sub-frame 104-C), while sub-frames taken from the corner or
edge regions of the image (e.g., sub-frame 104-D) may appear to have high curvature distortion (e.g.,
straight lines in the portion of the scene depicted by sub-frame 104-D may appear highly curved in sub-
frame 104-D). Additionally, absent other processing, the distortion present in a given sub-frame 104
may appear differently depending on the size of the sub-frame and will not have the same lens
characteristic {e.g., fisheye effect) as the originally captured image 102 from which it was derived.
1001 5] When producing an output video or images from original content that includes cropping,
zooming, re-pointing, and/or panuning, it may be desirable for the output video or images to exhibit
counsistent lens characteristics. Thus, for example, it may be desirable for cropped sub-frames extracted
from difterent portions of an original video to exhibit similar lens characteristics. Furthermore, it may
be desirable for cropped sub-frames of different size to exhibit sinmular lens characteristics to each other

and to the original uncropped video. Thus, to achieve this effect, a virtual lens model 15 applied to each
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of the extracted sub-frames 104 to produce consistent lens characteristics across each output image. As
a result, the output images may simulate the same effect that would have been achieved by a camera
operator manually re-orienting and/or physically moving the camera to produce the panning, re-
pointing, cropping, and/or zooming effects. In one embodiment, the output images 104 may be
processed so that the lens characteristics in the output images 104 match the characteristics naturally
appearing in the original images 102. For example, each of the sub-frames 104-B, 104-C, 104-D may
be processed to have a similar fisheye effect as the sub-frame 104-A as if the scenes depicted 1o sub-
frames 104-B, 104-C, 104-D were natively captured in the same way as the original images 102,
Alternatively, any desired lens characteristic may be applied that does not necessarily match the lens
characteristic of the original image 102, In this way, a cohesive output video or set of images may be
generated with consistent lens characteristics from frame-to-frame so that it is not apparent to the
viewer that the panning, re-pointing, or zooming effects were created in post-processing instead of
during capture. This process may be applied to any type of lens distortion including, for example, lens
distortion characteristic of conventional lenses, wide angle lenses, fisheye lenses, zoom lenses,
hemispherical lenses, flat lenses or other types of camera lenses.

[0016] FIG. 2A illustrates an example of a virtual camera re-pointing in a camera that produces a
fisheye wide angle projection. In the captured image 222, the camera is pointed at the center of the
house. Thus, the straight lines of the house appear fairly straight in the image 222 although some
curvature may appear with greater distance from the center of image 222 The camera may be virtually
re-pointed (¢.g., in post-processing) to center the shot to the right of the house, either by panning or re-
pointing the view window or cropping the view as shown by the dotted lines to produce the image 224.
In image 224, the same scene is shown but with the view now centered to the right of the house. As
can be seen, the lens distortion may be centered in image 224 so that straight lines of the house (which

1s no longer centered) may appear to have greater curvature. The image 224 may be generated from the
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image 222 and may simulate an image that would have been captured by the camera if the scene had
been captured with the camera pointed to the location to the right of the house. As will be apparent, the
virtual repointing of the camera creates a very ditferent curvature effect than if original image 222 was
simply cropped to re~-center at the new location.

[8017] FIG. 2B illustrates another example in a camera that produces a rectilingar projection instead of
a fisheye projection. In image 232, the camera is pointed at the center of the house. Image 234 is
generated by virtually re-pointing the camera to re-center the scene at a point to the right of the house,
thus introducing some perceived distortion in the depiction of the house. The image 234 may be
generated from the tmage 232 and simulates an image that would have been captured by the camera it

the scene had been captured with the camera pointed to the location to the right of the house.

EXAMPLE MEDIA PROCESSING SYSTEM

[0018] FIG. 3 is a block diagram of a media processing system 300, according to one embodiment. The
media content system 300 may include one or more metadata sources 310, a network 320, a camera
330, a chient device 335 and a media server 340, In alternative configurations, different and/or
additional components may be included in the media content system 300, Examples of metadata
sources 310 may include sensors (such as accelerometers, speedometers, rotation sensors, GPS sensors,
altimeters, and the like), camera inputs (such as an image sensor, microphones, buttons, and the like),
and data sources (such as clocks, external servers, web pages, local memory, and the like). In some
embodiments, one or more of the metadata sources 310 can be included within the camera 330.
Alternatively, one or more of the metadata sources 310 may be integrated with a client device or
another computing device such as, for example, a mobile phone.

10019] The camera 330 can include a camera body, one or more a camera lenses, various indicators on

the camera body (such as LEDs, displays, and the like}, various input mechanisms (such as buttons,
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switches, and touch-screen mechanisms), and electronics (e.g., imaging electronics, power electronics,
metadata sensors, etc.} internal to the camera body for capturing images via the one or more lenses
and/or performing other functions. In one embodiment, the camera 330 may be capable of capturing
spherical or substantially spherical content. As used herein, spherical content may include still images
or video having spherical or substantially spherical tield of view. For example, in one embodiment, the
camera 330 may capture an image or video having a 360 degree field of view in the horizontal plane
and a 180 degree field of view in the vertical plane. Alternatively, the camera 330 may capture
substantially spherical images or video having less than 360 degrees in the horizontal direction and less
than 180 degrees in the vertical direction {e.g., within 10% of the field of view associated with fully
spherical content). In other embodiments, the camera 330 may capture images or video having a non-
spherical wide angle field of view.

[8028] As described in greater detail in conjunction with FIG. 4 below, the camera 330 can include
sensors to capture metadata associated with video data, such as timing data, motion data, speed data,
acceleration data, altitude data, GPS data, and the like. In a particular embodiment, location and/or time
centric metadata (geographic location, time, speed, etc ) can be incorporated into a media file together
with the captured content in order to track the location of the camera 330 over time. This metadata may
be captured by the camera 330 itself or by another device (e.g., a mobile phone) proximate to the
camera 330, In one embodiment, the metadata may be incorporated with the content stream by the
camera 330 as the content is being captured. In another embodiment, a metadata file separate from the
images or video file may be captured (by the same capture device or a different capture device) and the
two separate files can be combined or otherwise processed together in post-processing. Furthermore, in
one embodiment, metadata identifving the lens characteristics may be stored together with the image or
video so that in post-processing, a post-processing editor may determine what type of lens distortion

may be present in the captured image or video.
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{0021} The media server 340 may receive and store images or video captured by the camera 330 and
may allow users to access images or videos at a later time. In one embodiment, the media server 340
may provide the user with an interface, such as a web page or native application installed on the client
device 335, to interact with and/or edit the stored tmages or videos and to generate output images or
videos relevant to a particular user from one or more stored images or videos. At ieast some of cutput
images or video frames may have a reduced field of view relative to the original images or video frames
30 as to produce zooming, re-pointing, and/or panning effect. To generate the output images or video,
the media server 340 ray extract a sequence of relevant sub-frames having the reduced field of view
from the original images or video frames. For example, sub-frames may be selected from one or more
input images or video frames to generate output images or video that tracks a path of a particular
individual or object. In one embodiment, the media server 340 can automatically identify sub-frames
by identitying spherical images or video captured near a particular location and tiroe where a user was
present (or other time and location of interest}. In ancther embodiment, a time-varying path{e.g., a
sequence of time-stamped locations) of a target {e.g., a person, object, or other scene of interest) can be
used to automatically find spherical video having time and location metadata closely matching the path.
Furthermore, by correlating the relative location of the camera 330 with a location at each time point in
the path of interest, the media server 340 may automatically determine a direction between the camera
330 and the target and thereby automatically select the appropriate sub-frames depicting the target. In
other embodiments, the media server 340 can automatically identify sub-frames of interest based on the
image or video content itself or an associated audio track. For example, facial recognition, object
recognition, motion tracking, or other content recognttion or identification techuiques may be applied to
the video to identify sub-frames of interest. Alternatively, or in addition, a microphone array may be
used to determine directionality associated with a received audio signal, and the sub-frames of interest

may be chosen based on the direction between the camera and the audio source. These embodiments
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beneficially can be performed without any location tracking of the target of interest. Furthermore, in
one embodiment, after the media server 340 identifies sub-frames of interest, the media server 340
automatically obtains a sub-frame center location, a sub-frame size, and a scaling factor for
transforming the input image based on the metadata associated with the tnput image or based on image
characteristics of the input image (e.g., time and location of interest, target of interest, the image or
video content itself or an associated audio track). The scaling factor is defined as a ratio of a size of the
mput image to the sub-frame size. The media server 340 applies the crop or zoom effect applied to the
input tmage based on the sub-frame center location, sub-frame size, and the scaling factor to generate
the sub-frame. Further still, any of the above techniques may be used in combination to automatically
determine which sub-frames to select for generating output images or video. In other embodiments, the
selection of sub-frames may be performed manually using post-processing tools, e.g., image or video
editing tools. In some embodiments, the media server 340 obtains metadata assoctated with the input
image. The metadata at least specifies the lens characteristics of the lens to capture the input image.
The media server 340 processes the sub-frame using the lens characteristics specified in the metadata.
For example, the media server 340 processes the sub-frame to remap the input lens distortion centered
in a first field of view of the input image to a desired lens distostion tn the sub-frame centered in a
second field of view of the sub-frame. The second field of view of the sub-frame is smaller than the
first field of view. The desired lens distortion exhubits consistent lens characteristics with those in the
input timage. The media server 340 outputs the processed sub-~frame with the same size as the input
image.

[B022] A user can interact with interfaces provided by the media server 340 via the client device 335.
The client device 335 may be any computing device capable of recetving user inputs as well as
transnuitting and/or receiving data via the network 320. In one embodiment, the client device 335 may

comprise a conventional computer systers, such as a desktop or a laptop computer. Alternatively, the
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client device 335 may comprise a device having computer functionality, such as a personal digital
assistant (PDA), a mobile telephone, a smartphone or another suitable device. The user can use the
client device 335 to view and interact with or edit videos or images stored on the media server 340. For
example, the user can view web pages including summaries for a set of videos or images captured by

the camera 330 via a web browser on the client device 335.

[0023] One or more input devices associated with the client device 335 may receive input from the user.
For example, the client device 335 can include a touch-sensitive display, a keyboard, a trackpad, a
mouse, a votce recognition system, and the like. In some embodiments, the client device 335 can access
videos, tmages, and/or metadata from the camera 330 or one or more metadata sources 310, and can
transter the accessed metadata to the media server 340. For example, the client device may retrieve
videos or images and metadata associated with the videos or images from the camera via a universal
serial bus (USB) cable coupling the camera 330 and the client device 335, The client device 335 can
then upload the retrieved videos and metadata to the media server 340, In one embodiment, the client
device 335 may interact with the video server 340 through an application programming interface (API)
running on a native operating system of the client device 335, such as IOS® or ANDROID™. While
FIG. 3 shows a single client device 335, in various embodiments, any number of client devices 335 may
communicate with the media server 340,

[0024] The media server 340 may communicate with the client device 335, the metadata sources 310,
and the camera 330 via the network 320, which may include any combination of local area and/or wide
area networks, using both wired and/or wireless communication systems. In one embodiment, the
network 320 may use standard communications technologies and/or protocols. In some embodiments,
the processes attributed to the client 335 or media server 340 herein may instead by performed within

)

the camera 330.

[0025] Various components of the environment 300 of FIG. 3 such as the camera 330, metadata source
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310, media server 340, and client device 325 can include one or more processors and a non-transitory
computer-readable storage medium storing instructions therein that when executed cause the processor
to carry out the functions attributed to the respective devices described herein,

EXAMPLE CAMERA CONFIGURATION

[8026] FIG. 4 is a block diagram illustrating a camera 330, according to one embodiment. In the
illustrated embodiment, the camera 330 may comprise a camera core 410 comprising a lens 412, an
image sensor 414, and an image processor 416, The camera 330 may additionally include a system
controller 420 (e.g., a raicrocontroller or microprocessor) that may control the operation and
functionality of the camera 330 and system memory 430 that may be configured to store executable
computer instructions that, when executed by the system controlier 420 and/or the image processors
416, may perform the camera functionalities described herein. In some embodiments, a camera 330
may include multiple camera cores 410 to capture fields of view in different directions which may then
be stitched together to form a cohesive image. For example, in an embodiment of a spherical camera
system, the camera 330 may include two camera cores 410 each having a hemispherical or
hyperhemispherical lens that each captures a hemispherical or hyperhemispherical field of view which
are stitched together 1o post-processing to form a spherical image.

[0027] The lens 412 can be, for example, a wide angle lens, hemispherical, or hyperhemispherical lens
that focuses light entering the lens to the image sensor 414 which captures images and/or video frames.
As described above, different lens may produce different lens distortion effects in different portions of
the 1mage or video frame due to different lens characteristics. For example, the lens characteristics may
cause straight lines in the image of a scene to appear as curved lines in at least a portion of the image or
video frame. In another example, the lens characteristics may change orientations of straight lines in an
image of the scene. In such an exampile, the vertical or horizontal straight lines may appear to be
oblique lines in the image of the scene. In another example, the lens characteristics may cause lines of

[y
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the same length in the scene to appear to be different lengths in different portions of the image or video
frame. The lens characteristics may be based on an optical design of the lens. Examples of lens
characteristics that may affect the lens distortion may include, for example, a focal length, an f-number,
a field of view, a magnification, a numerical aperture, a resolution, a working distance, an aperture size,
fens materials, lens coatings, or other lens characteristics. Different types of lens may have different
lens characteristics causing different distortions. For example, a conventional lens may have a fixed
focal length {e.g., greater than 50mm) and produces a “natural” field of view that may look natural to
observers from a normal view distance. A wide angle lens may have a shorter focal length (e.g., less
than 40mm) than the one of conventional lens and may produce a wide field of view (also referred to as
an expanded field of view). The types of the wide angle lens may include rectilinear wide-angle lens
and a fisheye lens. The rectilinear wide-angle lens may produce a wide field of view that yvields images
of a scene in which straight lines in the scene appear as straight lines in the image. The fisheye lens
produces a wider field of view than the rectilinear wide-angle lens and may cause straight lines in the
scene to appear as curved lines in the image in at least a portion of the image. A hemispherical lens
{which may be a type of fisheye lens) may produce a hemuspherical field of view. A zoom lens may
magnity a scene so that objects in the scene appear larger than in the image. A flat may have a flat
shape that introduces other types of distortion into the image.

{0028} The image sensor 414 may capture high-definition images or video having a resolution of, for
example, 720p, 1080p, 4k, or higher. In one embodiment, spherical video or images may be captured as
a 5760 pixels by 2880 pixels with a 360 degree horizontal field of view and a 130 degree vertical field
of view. Forvideo, the timage sensor 414 may capture video at frame rates of, for example, 30 frames
per second, 60 frames per second, or higher. The image processor 416 may perform one or more image
processing functions of the captured images or video. For example, the image processor 416 may

perform a Bayer transformation, demosaicing, noise reduction, image sharpening, image stabilization,
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rolling shutter artifact reduction, color space conversion, compression, or other in-camera processing
functions. Processed images and video may be temporarily or persistently stored to system memory
430 and/or to a non-volatile storage, which may be in the form of internal storage or an external
memory card.

180291 An input/output (I/O) interface 460 may transmit and receive data from various external devices.
For example, the VO interface 460 may facilitate the receiving or transmitting video or audio
information through an ¥/O port. Examples of VO ports or interfaces may include USB ports, HDMI
ports, Ethernet ports, audioports, and the like. Furthermore, embodiments of the VO interface 460 may
include wireless ports that can accommodate wireless connections. Examples of wireless ports include
Bluetooth, Wireless USB, Near Field Communication (NFC), and the like. The VO interface 460 may
also include an interface to synchronize the camera 330 with other cameras or with other external
devices, such as a remote control, a second camera, a smartphone, a client device 235, or a media server
340,

[B03G] A control/display subsystem 470 may include various control and display components
associated with operation of the camera 330 including, for example, LED lights, a display, buttons,
microphones, speakers, and the like. The audio subsystem 450 may include, for example, one or more
microphones and one or more audio processors to capture and process audio data correlated with video
capture. In one embodument, the audio subsystem 450 may include a microphone array having two or

microphones arranged to obtain directional audio signals.

{0031} Sensors 440 may capture various metadata concurrently with, or separately from, video or image
capture. For example, the sensors 440 may capture time-stamped location information based on a
global positioning system (GPS) sensor, and/or an altimeter. Other sensors 440 may be used to detect
and capture orientation of the camera 330 including, for example, an orientation sensor, an

accelerometer, a gyroscope, or a magnetometer. Sensor data captured from the various sensors 440 may
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be processed to generate other types of metadata. For example, sensor data from the accelerometer may
be used to generate motion metadata, comprising velocity and/or acceleration vectors representative of
motion of the camera 330, Furthermore, sensor data from the may be used to generate orientation
metadata describing the orientation of the camera 330, Sensor data from the GPS sensor provides GPS
coordinates identifying the location of the camera 330, and the altimeter measures the altitude of the
camera 330. In one embodiment, the sensors 440 may be rigidly coupled to the camera 330 such that
any motion, orientation or change in location experienced by the carnera 330 may also be experienced
by the sensors 440. The sensors 440 furthermore may associates a time stamp representing when the
data was captured by each sensor. In one embodiment, the sensors 440 may automatically begin

o]
3

collecting sensor metadata when the camera 330 begins recording a video or captures an image.

EXAMPLE MEDIA SERVER ARCHITECTURE

{8032} FIG. 515 a block diagram of an architecture of the media server 340. In the illustrated
embodiment, the media server 340 may comprise a user storage 505, an image/video storage 510, a
metadata storage 525, a web server 530, a image/video generation module 540, and a pre-processing
module 560. In other embodiments, the media server 340 may include additional, fewer, or different
components for performing the functionalities described herein. Conventional components such as
network interfaces, security functions, load balancers, failover servers, management and network
operations consoles, and the like are not shown so as to not obscure the details of the system
architecture.

[0033] In an embodiment, the media server 340 may enable users to create and manage individual user
accounts. User account information 1s stored in the user storage 505, A user account may include
information provided by the user (such as biographic information, geographic information, and the like)
and may also include additional information inferred by the media server 340 (such as information
associated with a user’s historical use of a camera and interactions with the media server 340).

14
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Examples of user information may include a username, contact information, a user’s hometown or
geographic region, other location information associated with the user, other users linked to the user as
“friends,” and the like. The user storage 505 may include data describing interactions between a user
and videos captured by the user. For example, a user account can include a unique identifier associating

videos uploaded by the user with the user’s user account.

10034] The image/video storage 510 may store videos or images captured and uploaded by users of the
media server 340, The media server 340 may access videos or images captured using the camera 330
and store the videos or images in the image/video storage 510. In one example, the media server 340
may provide the user with an interface executing on the client device 335 that the user may use to
upload videos or images to the image/video storage 510. In one embodiment, the media server 340 may
index images and videos retrieved from the camera 330 or the client device 335, and may store
information associated with the indexed images and videos in the image/video storage S10. For
example, the media server 340 may provide the user with an interface to select one or more index filters
used to index images or videos. Examples of index filters may include but are not limited to: the time
and location that the image or video was captured, the type of equipment used by the user (e g, ski
equipment, mountain bike equipment, etc ), the type of activity being performed by the user while the
image or video was captured (e g, snowboarding, mountain biking, eic.), or the type of camera 330
used to capture the content.

{0035} In some embodiments, the media server 340 generates a unique identifier for each image or
video stored in the image/video storage 510 which may be stored as metadata associated with the image
or video in the metadata storage 525. In some embodiments, the generated identifier for a particular
image or video may be unique to a particular user. For example, each user can be associated with a first
unique tdentifier {such as a 10-digit alphanumeric string), and each image or video captured by a user

may be associated with a second unique identifier made up of the first unique identifier associated with
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the user concatenated with an image or video identifier (such as an 8-digit alphanumeric string unique
to the user). Thus, each image or video identifier may be unigue among all images and videos stored at
the image/video storage 510, and can be used to identity the user that captured the image or video.
[0036] The metadata storage 525 may store metadata associated with images or videos stored by the
image/video storage 510 and with users stored in the user storage 505. Particularly, for each image or
video, the metadata storage 525 may store metadata including time-stamped location information
associated with each image or frame of the video to indicate the location of the camera 330 at any
particular moment during capture of the content. Additionally, the metadata storage 525 may store
other types of sensor data captured by the camera 330 in association with an image or video frame
inchuding, for example, gyroscope data indicating motion and/or orientation of the device. In some
embodiments, metadata corresponding to an image or video may be stored within an image or video file
itself, and not in a separate storage module. The metadata storage 525 may also store time-stamped
location information associated with a particular user so as to represent a user’s physical path during a
particular time interval. This data may be obtained from a camera held by the user, a mobile phone
application that tracks the user’s path, or another metadata source. Furthermore, in one embodiment,
the roetadata storage 525 stores metadata specifying the lens characteristics with the image or video and
metadata associated with the input image or image characteristics of the input image (e g, time and

location of interest, target of interest, the image or video content itself or an associated audio track).

{80371 The web server 530 may provide a communicative interface between the media server 340 and
other entities of the environment of FIG. 3. For example, the web server $30 may access videos and
associated metadata from the camera 330 or the client device 335 to store 1n the image/video storage
510 and the metadata storage 525, respectively. The web server 530 can also receive user input
provided to the client device 335, can request automatically generated ocutput images or videos relevant

to the user generated from the stored video content. The web server 530 may furthermore include
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editing tools to enables users to edit images or videos stored in the video storage 510.

{0038} A pre-processing module 560 may pre-process and indexes uploaded images or videos. For
example, in one embodiment, uploaded images or videos may be automatically processed by the pre-
processing module 560 to conform the images or videos to a particular file format, resolution, etc.
Furthermore, in one embodiment, the pre-processing module 560 may automatically parse the metadata

assoctated with images or videos upon being uploaded.

[0039] The image/video generation module 540 may automatically generate cutput images or videos
relevant to a user or to a particular set of inputs. For example, the image/video generation module 540
may generate an output video or sequence of images including content that tracks a sequence of
jocations representing a physical path over a particular time interval. Alternatively, the image/video
generation module 440 may generate an output video or sequence of images including content that
tracks a particular face or object identified in the images or video, tracks an area of motion having
particular motion charactenstics, tracks an identified audio source, etc. The output images or videos
may have a reduced field of view (e.g., a standard non-spherical field of view) and represent relevant
sub-frames to provide an image or video of interest. For examiple, the image or video may track a
particular path of an individual, object, or other target so that each sub-frame depicts the target as the
target moves through a given scene.

180481 In some embodiments, image/video generation module 540 obtains metadata associated with the
input tmage from metadata storage 525 and identifies sub-frames of interest. The image/video
generation module 540 automatically obtains a sub-trame center focation, a sub-frame size, and a
scaling factor for fransforming the input image based on the metadata associated with the input image or
image characteristics of the input timage (e.g., time and location of interest, target of interest, the image
or video content itself or an associated audio track). The image/video generation module 540 processes

the sub-frame using the lens characteristics specified in the metadata and outputs the processed sub-
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frame with the same size as the input image.

18041} In an embodiment, the media server 340 may enable the user to select from predefined image or
video generation templates. For example, the user can request that the media server 340 generate a
video or set of images based on location tracking, based oun facial recognition, gesture recognition,
audic tracking, motion detection, voice recognition, or other techniques. Various parameters used by
the media server 340 to select relevant frames such as thresholds governing proximity distance and clip
duration can be adjusted or pre-set.

[8042] In an embodiment, the user interface may also provide an interactive viewer that enables the
user to pan around within the content being viewed. This may allow the user to search for significant
moments to incorporate into the output video or image and manually edit the automatically generated
video or image. In one embodiment, the user interface enables various editing effects to be added to a
generated output image or video. For example, the editing interface may enable effects such as, cut-

away effects, panning, tilting, rotations, reverse angles, image stabilization, zooming, object tracking,

PROCESS FOR VIRTUAL LENS SIMULATION

180431 FIG. 6 illustrates an example embodiment of a process for generating an output image or video
using a virtual lens model. The media server 340 may receive 602 an input image or video frame
depicting a scene, which may have a first tield of view, such as, for example, a wide angle or spherical
field of view. Furthermore, the input image ray depict the scene with a lens distortion centered on the
field of view of the input image. Thus, for example, if a fisheye lens is used, straight lines of the scene
in the center of the input image may appear straight while straight lines of the scene near the edges of
the input image may appear curved. The media server 340 may obtain 604 a selection of a sub-frame
{e.g., either manually or automatically ) comprising a second field of view which may be a reduced field

relative to the input image or video frame. For example, the sub-frame may be selected as a re-pointing
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of the original input image or video frame, a crop of the original input image or video frame, or a
zoomed in portion of the original input image or video frame. The sub-frame may be processed 606 to
remap the input lens distortion centered on the first field of view of the original input image or video
frame to a desired lens distortion centered on a second field of view of the sub-frame. This remapping
may comprise a transformation that may have the same general effect as removing the existing lens
distortion effect present in the sub-frame and then applying a desired lens distortion effect, but may do
50 by applying a direct mapping instead of two separate operations. For example, the remapping be
achieved by applying a direct transformation function that describes a relationship between the input
lens distortion of the input sub-frame (which may be centered on the original input tmage or video
frame) and the desired lens distortion of the output sub-frame (which may be centered on the sub-
frame). For example, in an embodiment, the single function transformation may be determined based
on a combination {g.g., a product) of a first function to remove the lens distortion and convert the
original input image or video frame to a rectilinear image, and a second function to apply the desired
lens distortion. However, the transformation may be achieved without an intermediate step of
converting to rectilinear. The ditect mapping may enable the transformation to be achieved with higher
quality and less loss than a comparable two-step process of separately removing the input distortion and
then introducing the desired lens distortion. The transformed sub-frame may simulate the distortion that
would be seen if the field of view of the sub-frame was originally captured by a camera having the
desired lens distortion. In one embodiment, the desired lens distortion effect may maich the lens
distortion present in the inittal input image or video frame prior to extracting the sub-frame, but may be
re-centered on the sub-frame. In one embodiment, the function(s) may be determined based on
metadata stored with the input image or video that specifies the type or characteristics of the lens used
the capture the input image or video. The processed sub-frame ts then outputted 508, The process may

repeat 510 for each frame of an input video to generate an output video having the desired lens
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distortion effect or may be applied to each of a set of input images.

{8044} In an alternative embodiment, a two-step transformation may be used instead of a direct
mapping. For example, based on known characteristics of the lens and the location and size of the
selected sub-frame, an appropriate inverse function may be performed to remove the lens distortion
present in the sub-frame. For example, if the original input image or video frame is captured with a
fisheye lens, curvature in the areas of the sub-frame corresponding to the edges and corners of the
original input image or video frame may be removed. The inverse function of the input lens distortion
may be applied centered on the field of view of the original input image or video frame. As a result of
applying the inverse function, the sub-frame may be transformed to a rectilinear image in which straight
lines in the portion of the scene depicted in the sub-frame appear straight. Then, a desired lens
distortion function centered at the center of the sub-frame may be applied to the rectilinear image to re-

introduce a lens distortion effect.

ADDITIONAL CONFIGURATION CONSIDERATIONS

180451 Throughout this specification, some embodinments have used the expression “coupled” along
with its derivatives. The term “coupled” as used herein is not necessartly limited to two or more
elements being in direct physical or electrical contact. Rather, the term “coupled” may alsc encompass
two or more elements are not in direct contact with each other, but vet still co-operate or interact with
each other, or are structured to provide a thermal conduction path between the elements.

[6046] Likewise, as used herein, the terms “comprises,” “comprising,” “includes,” “including,” “has,”
“having” or any other variation thereof, are intended to cover a non-exclusive inclusion. For example, a
process, method, article, or apparatus that comprises a list of elements 15 not necessarily limited to only
those elements but may include other elements not expressly listed or inherent to such process, method,

article, or apparatus.
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180471 In addition, use of the “a” or “an” are employed to describe elements and components of the
embodiments herein. This is done merely for convenience and to give a general sense of the invention.
This description should be read to include one or at least one and the singular also includes the plural
unless it 13 obvious that it 13 meant otherwise.

[0048] Finally, as used herein any reference to “one embodiment” or “an embodiment” means that a
particular element, feature, structure, or characteristic described in connection with the embodiment is
included in at least one embodiment. The appearances of the phrase “in one embodiment” in various
places in the specification are not necessarily all referring to the same embodiment.

10049} Upon reading this disclosure, those of skill in the art will appreciate still additional alternative
structural and functional designs for the described embodiments as disclosed from the principles herein.
Thus, while particular embodiments and applications have been illustrated and described, itis to be
understood that the disclosed embodiments are not limited to the precise construction and components
disclosed herein. Various modifications, changes and variations, which will be apparent to those skilled
in the art, may be made in the arrangement, operation and detatls of the method and apparatus disclosed

herein without departing from the scope defined in the appended claims.
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