Doc Code: PA..
PTO/AIA/82A (07-13)

Document Description: Power of Attorney Approved for use through 03/31/2021. OMB 0651-0035

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE
REGISTERED PRACTITIONERS

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

Application Number Not Yet Assigned
Filing Date Filed Herewith
Troy Plota

First Named Inventor

Title AUTOMATED PIXEL SHIFTING WITHIN A VIDEO FILE

Art Unit Not Yet Assigned

Examiner Name Not Yet Assigned

Attorney Docket Number | 20970.18.1.1

SIGNATURE of Applicant or Patent Practitioner

Signature /W Brad Barger/ Date (Optional)

Name W. Brad Barger Registration 69566

Number

Title (if Applicant is a
juristic entity)

Applicant Name (if Applicant is a juristic entity)

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

D *Total of forms are submitted.

This collection of information is required by 37 CFR 1.131, 1.32, and 1.33. The information is required to obtain or retain a benefit by
the public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.11 and 1.14. This collection is estimated to take 3 minutes to complete, including gathering, preparing, and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require
to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.
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DocuSign Envelope ID: AA576F70-CD82-4CB0-941A-51A7C74D50CA

Doc Code: PA..

s PTO/AIA/82B (07-13)
Document Description: Power of Attorney Approved for use through 01/31/2018. OMB 0851-0035

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1885, no persons are required to respond to a collection of information unless it displays a valid OMB control number

POWER OF ATTORNEY BY APPLICANT

I hereby revoke all previous powers of attorney given in the application identified in either the attached transmittal letter or
the boxes below.

Application Number Filing Date

(Note: The boxes above may be left blank if information is provided on form PTO/AIA/82A.)

| hereby appoint the Patent Practitioner(s) associated with the following Customer Number as my/our attorney(s) or agent(s), and

to transact all business in the United States Patent and Trademark Office connected therewith for the application referenced in
the attached transmittal lefter (form PTO/AIA/82A) or identified above:

OR 22913

|:I | hereby appoint Practitioner(s) named in the attached list (form PTO/AIA/82C) as my/our attorney(s) or agent(s), and to transact
all business in the United States Patent and Trademark Office connected therewith for the patent application referenced in the
attached transmittal letter {form PTO/AIA/B2A) or identified above. (Note: Complete form PTO/AIA/82C.)

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

The address associated with the above-mentioned Customer Number
OR

D The address associated with Customer Number:
OR

I:l Firm or
Individual Name

Address

City State Zip
I I
Country

Telephone ‘ Email |

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

Sascha Connelly

Inventor or Joint Inventor (title not required below)

D Legal Representative of a Deceased or Legally Incapacitated Inventor (title not required below)
D Assignee or Person to Whom the Inventor is Under an Obligation to Assign (provide signer's title if applicant is a juristic entity)

D Person Who Otherwise Shows Sufficient Proprietary Interest (e.g., a petition under 37 CFR 1.46(b)(2) was granted in the
application or is concurrently being filed with this document) (provide signer’s title if applicant is a juristic entity)

SIGNATURE of Applicant for Patent
The undersigned (whose title is supplied hslow}issuihnsdzed to act on behalf of the applicant (e.g., where the applicant is a juristic entity).

Signature Sasta Conannlly [ Date Optional) |  12/8/2017
Name Sascha Connelly %_ zzreq0ss0Erscs '
Title

NOTE: Signature - This form must be signed by the applicant in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements
and certifications. If more than one applicant, use multiple forms.

DTotal of forms are submitted.

———————————————————— — -

This collection of information is required by 37 CFR 1.131, 1.32, and 1.33. The information is required to obtain or retain a benefit by the public which is to file (and by the
USPTO to pracess) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 3 minutes to complete,
including gathering, preparing, and submitting 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: Commissicner
for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0O-9199 and select option 2.
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DocuSign Envelope ID: AA576F70-CD82-4CB0-941A-51A7C74D50CA

Doc Code: PA..

s PTO/AIA/82B (07-13)
Document Description: Power of Attorney Approved for use through 01/31/2018. OMB 0851-0035

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1885, no persons are required to respond to a collection of information unless it displays a valid OMB control number

POWER OF ATTORNEY BY APPLICANT

I hereby revoke all previous powers of attorney given in the application identified in either the attached transmittal letter or
the boxes below.

Application Number Filing Date

(Note: The boxes above may be left blank if information is provided on form PTO/AIA/82A.)

| hereby appoint the Patent Practitioner(s) associated with the following Customer Number as my/our attorney(s) or agent(s), and

to transact all business in the United States Patent and Trademark Office connected therewith for the application referenced in
the attached transmittal lefter (form PTO/AIA/82A) or identified above:

OR 22913

|:I | hereby appoint Practitioner(s) named in the attached list (form PTO/AIA/82C) as my/our attorney(s) or agent(s), and to transact
all business in the United States Patent and Trademark Office connected therewith for the patent application referenced in the
attached transmittal letter {form PTO/AIA/B2A) or identified above. (Note: Complete form PTO/AIA/82C.)

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

The address associated with the above-mentioned Customer Number
OR

D The address associated with Customer Number:
OR

I:l Firm or
Individual Name

Address

City State Zip
I I
Country

Telephone ‘ Email |

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

Troy Plota

Inventor or Joint Inventor (title not required below)

D Legal Representative of a Deceased or Legally Incapacitated Inventor (title not required below)
D Assignee or Person to Whom the Inventor is Under an Obligation to Assign (provide signer's title if applicant is a juristic entity)

D Person Who Otherwise Shows Sufficient Proprietary Interest (e.g., a petition under 37 CFR 1.46(b)(2) was granted in the
application or is concurrently being filed with this document) (provide signer’s title if applicant is a juristic entity)

SIGNATURE of Applicant for Patent
The undersigned (whose title is supplied-belawsis.aubhorized to act on behalf of the applicant (e.g., where the applicant is a juristic entity).

Signature ’hﬂag‘, Plota | Date (Optional) | 12/8/2017
Name Troy Plota N\ 58COO0EQSET 3468,
Title

NOTE: Signature - This form must be signed by the applicant in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements
and certifications. If more than one applicant, use multiple forms.

DTotal of forms are submitted.

———————————————————— — -

This collection of information is required by 37 CFR 1.131, 1.32, and 1.33. The information is required to obtain or retain a benefit by the public which is to file (and by the
USPTO to pracess) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 3 minutes to complete,
including gathering, preparing, and submitting 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: Commissicner
for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0O-9199 and select option 2.
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VIA eFILE PATENT APPLICATION
Docket No. 20970.18.1.1

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of )
)
Troy Plota, ef al. )
)
Serial No.: Unassigned ) Art Unit
) unassigned
Filed: Herewith )
)
For: AUTOMATED PIXEL SHIFTING WITHIN )
A VIDEO FILE )
)
Confirmation No.: unassigned )
)
Customer No.: 22913 )
)
Examiner: unassigned )

TRANSMITTAL FOR APPLICATION

VIA eFILE

Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Sir:
Transmitted herewith for entry with the above-identified Non-Provisional Application are

the following:

X Application (42)

X Application Data Sheet (9 pages)

X Drawing Sheets (11 pages)

X Power of Attorney (3 pages)

X Declarations of Inventorship (2 pages)
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February 26, 2020

Page 2 of 2

The fees have been calculated as follows:

X

[

[

Payment in the amount of $785.00 using the Credit Card payment option in E-
Filer with RAM will be used to cover the payment of the Filing fees with respect
to this Application.

The Commissioner is hereby authorized to charge payment of the following fees
associated with this communication or credit any overpayment to Deposit
Account No. 23-3178.

X Any additional filing fees required under 37 CFR § 1.16.
X Any patent application processing fees under 37 CFR § 1.17.
X Any post-issuance fees under 37 CFR 1.20.

If any additional extension of time is required, which has not otherwise been
requested, please consider this a petition under 37 CFR 1.136 (a) to extend the
reply period for this communication and charge any additional fees that may be
required to Deposit Account No. 23-3178.

Dated this 26" day of February 2020.

Respectfully submitted,

/W. Brad Barger, Reg. No. 69.566/

JOHN C. STRINGHAM
Registration No. 40,831

W. BRAD BARGER
Registration No. 69,566
Attorney for Applicant
Customer No. 22913
Telephone No. 801.533.9800
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FTORAE 19813}
Appeoeat tor yse through UGN OME GRRTINZ
U B, Faterd gnd Tragamark Office, U S DEPARTMENT OF COMMERCE
Linder the Papeswork Reduction Act of 1895, no persung sre requinet 1o respond 10 & wilection of tnformaion unless f displaye o vated OMB control nuriae

4 SEQMM‘?’EG% {37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET {37 CFR 1.78)

Titla of |
fwvantion |

As the below narmad nvenior, | haraby declars that:

;ﬂ?fgﬁﬁgﬁm B The attached application, or
16/162,206

&S} United States application or POT intsrnationst apptication number
Qclober 16, 2018

filad on

The aboveddaniified application was made or suthorized o be made by ma.

i balleve that | am the original inventor of an original joint invandor of s claimed invention in the application.

{ haraby acknowledge that any witiul felse statemant made In this deciaration is punishable under 18 US.C. 101
by fine or imprisonmaent of not more than five (5) years, or both,

WARNING:

Patitoner/appiicant is cautionsd to avold submitting persona! information in documents fled in s palent application that may
sontibule to identity theft. Parsona! information such &s soclal sacunily numbers, bank secount sumbers, or credit cand numbers
{othar than & chack or cradet cand authonrization formn PTO-2038 submitted for psyment purpnses}) is never raguired by the USPTO
1o support s pelition of an application. If this type of personal information Is included in documaents submitted to the USPTQ,
 patitionersiappiicants should consider redacting such personal information froem the documents belfore submiting them tathe
USPTO. Pstitionsr/applicant is sdvised that the record of a patent application is avalisbls 1o the public sfter publication of the
application {unfess 8 son-publication regquest in compliance with 37 CFR 1.213{s) Is made in the application) or issuance of &
patent. Furthemnors, the record from an sbandonsd application may slso be availabls o the public if the spplication s
refarenced in » published spplication or an issued patent (ses 3¥ CFR 1.4}, Checdks and oredit card authorization forms
PTQ-2038 submitted for payment purposes are not retainad in the application file and therefors are not publicly avaiiabls.

LEGAL NAME OF INVENTOR

fwanior: Troy P}!)pta ,,,"’5? Data {Optional}
3 r@ff;& ,”f
S:gnaﬁyaﬁf }ﬁ/{; gé‘{’ .....

Nole: g& e ioation dets sheat (PTOISE/14 or squivelent), induding naming the antire ventive snitly, must aocompany this foem o must have
Deas b sty flad. Ues an acotional PTOMRIAGT form for ssch additonal invanior.

Yoy oodipotion of infoonation [y required by 35 U.E.C. 115 ardl 37 OFR 183, The informetine is requissst 1o obtain o relin & benedt by the public which is to ¥ {snd
by e LUSPTO o procoss) s spplostinn. Darfidontality i govermad by 38 U.S.G. 127 ant 37 OFR 1,11 and 1,14, This coliaclion ' estimated & take § minde in
uonpists, Including gathansng, preprang, end submifting the compdeted supdicaiion form © e WEPTO. Thve witl vary depending upon the ndividusl coss. Sny
coraments on the amount of Hnd you reguirs 1o complals His Rem andfor suggastions fy redudng this busdan, shoukl be sent o the Chisf infotmation Offer, UL
Patent and Tradmmark Jffice, .5, Departnant of Commerce, B.O. Box 1430, Alexardds, VA 223131450, DO NOT SEND FEES OR COMPRLETEDR FORME TO
THIS ADDRERS, SEND TO: Convnissionsr for Patants, P.O. Box 1450, Alexavaivia, YA 233131480,

¥ gz nood SRR iv comploling 18 fun, sl T-BO0F TR and selset oosion 2.
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PTDIANGY (-1

Appeoved for wne teough VIZKV026, OMB DBS1O032

YR Patant and Trademack Otfice; UK. DEPARTMENT OF COMMERCE

Lingder the Papenend Reducton At of 1885, no meesons ans seuinad lo respond 1 8 colmtion of irformption unives i Sispiiys & vaied OB onniad numbar

4 DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET {37 CFR 1.78)

" JAUTOMATED PIXEL SHIFTING WITHIN A VIDEO FILE

fnvention

Title of

As the below named invantor, | horeby declars that:

Thiz decleration [ _ )
s direcied 10! D The altachad application, or

Unitad States sppiication or BOT intersationat application number 16/162,206

fled on QOctober 18, 2018

The above-identifiad applicetion was mads or suthorized o be made by me.

| belisve that § am the riginal inventor or sn original jolnt invenior of a claimed invention in the application.

| hereby acknowisdge that any willful false sisterment mada in this deciaration Is punishable undar 18 LLS.C. 1001
by fine or imprisonment of not more than fve {5) vears, or both,

WARNING:

Petitioneriapplicant is cautionad v avald submitling personst information In docurments filad In 2 patent application that may
contributs o identity thell. Parsonal infarmation such as sods! securily numbers, bank acoount numbers, or credit card nurbers
{other than a chack or aradit card authorization form PTO-2038 submitted foy pawnaﬁt purpeses) i never required by the USRTO
10 support & palition of an application. i this type of parsons! information is Ingluded In documents submitied to the USPTD,
paiiionarsfapplicants should conslder radecting such persanal information from the documents belfore submiting them to the
LUSRTO. Felitionerappiicant is advised that the record of 8 patend application is avallable to the public sfter publication of ihe
sppication (unlass a non-publication reguest in compliance with 37 GFR 1.213{s) is mads in the application) or issusncs of 8
patent. Furthermore, the record from an sbandoned application maey slso be svailsbls 1o the public if the application s
sefarenced in & published spplication or an lssusd palent (see 37 GFR 1.14). Chetks and cradit card  suthorization forms
PTO-2038 submiltad for payment purposes are not retalned in the application fle and thersfore are not publidy avaliable,

LEGAL NAME OF INVENTOR

iventor; S88cha Connglly " “? -

Signature: ‘”%g&xff}/ 2
B oo e e

Hota: An applicetion dale shest (PTOSWHE amquhmism}, Including naming the sntive inventive entily, must secompsny this form o must have
been previoushy Bisd. Uss an sdditional PTOAIA0T form for aach addiionsl kyveniar,

This oollection of infurmation Is gired by 33 ULS.C, 115 and 37 GFR 1.83, This inknmusion 8 regubres s sbialn oe rataln & burelR by the publls witch & to Sis fand
wmummm}mmm&wwmua& S22 and 37 OFR 1,91 8ng 1,94, Thiz catloction s sebniied & teke 1 mbste o
camydats, inckiling gutharing, preparing, svd SiemiBing fhe complated sppiicaton Rimm to the USFTO. Tima wii vary depanding won the inghvidust cese. ny
m&smmmr&mmwmﬂmmmwghmwﬁmwwmm ihis husden, shouls be sarst o the Chisl intormation (fficer, U8,
Patand 8o Trademerk Offios, 118, Dapartment of Dummercs, PG, Box 1459, Alexandrie, Vi 233131450, DX ROT SEND FESS OR DOMPLETED FORMS 1O
THISAGORESS, SEND T¢: Qommissloner for Petends, R.O. Box {450, Alsxandia, VA 2333154456,

¥ poer nad genletarnoe i oomplaing e forn, caf TB00RTGTRE and aeiect option 2,

Date {Optional} ;
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Electronic Patent Application Fee Transmittal

Application Number:

Filing Date:

Title of Invention:

AUTOMATED PIXEL SHIFTING WITHIN A VIDEO FILE

First Named Inventor/Applicant Name:

Troy Plota

Filer: William Brad Barger/Gabrielle Price
Attorney Docket Number: 20970.18.1.1
Filed as Small Entity
Filing Fees for Utility under 35 USC111(a)
Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in
Basic Filing:
UTILITY FILING FEE (ELECTRONIC FILING) 4011 1 75 75
UTILITY SEARCH FEE 2111 1 330 330
UTILITY EXAMINATION FEE 2311 1 380 380
Pages:
Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:
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Sub-Total in

Description Fee Code Quantity Amount USD($)
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 785
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Electronic Acknowledgement Receipt

EFS ID: 38702074
Application Number: 16802254
International Application Number:
Confirmation Number: 5699

Title of Invention:

AUTOMATED PIXEL SHIFTING WITHIN A VIDEO FILE

First Named Inventor/Applicant Name:

Troy Plota

Customer Number:

22913

Filer:

William Brad Barger/Gabrielle Price

Filer Authorized By:

William Brad Barger

Attorney Docket Number: 20970.18.1.1
Receipt Date: 26-FEB-2020
Filing Date:
Time Stamp: 17:45:24

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment yes

Payment Type CARD

Payment was successfully received in RAM $785

RAM confirmation Number E20202PH45496116
Deposit Account 233178

Authorized User

Gabrielle Price

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 s . . File Size(Bytes Multi Pages
Document Description File Name ( y i . . 9
Number Message Digest | Part/.zip| (ifappl.)
229454
1 20970-18-1-1_Application.pdf yes 42
d18b3dflacd7dadf2fed9111194895177cce]
821b
Multipart Description/PDF files in .zip description
Document Description Start End
Specification 1 32
Claims 33 11
Abstract 42 42
Warnings:
Information:
1256458
2 Application Data Sheet 20970-18-1-1-ADS.pdf no 9
6ac50chaaa375a8a8cde0584e58ae40551f1
9ec8
Warnings:
Information:
1448999
3 Power of Attorney 20970-18-1-1_POA.pdf no 3
efbe1ba315e2aeaab46a5243f9%e6362253a2
676a
Warnings:
Information:
93302
4 Transmittal Letter 20970-18-1-1_Transmittal.pdf no 2
5d9dac653ab23b4b491907464a35e43649
4fb912
Warnings:
Information:
2238257
5 Drawings-only black and white line 20970-18-1-1_Figures_pdf no 1

drawings

2dabb9257679707e4cb084d97c71b4f822()
750c0
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Warnings:

Information:

414150
6 Qath or Declaration filed 20970—18—1—1_deecIarat|ons_. no 2
p aa7f104f8d66d59a52eb6e779d7af35260e6)
f5ff
Warnings:
Information:
35234
7 Fee Worksheet (SB06) fee-info.pdf no 2
ca483f0ad47458a8dc1926158fe786855abf]
34ca
Warnings:
Information:
Total Files Size (in bytes): 5715854

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
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Automated Pixel Shifting Within a Video File

CROSS-REFERENCE TO RELATED APPLICATIONS
[0001] This application claims priority to U.S. Application No. 16/162,206, which
application claims priority to U.S. Provisional Application No. 62/574,055 entitled
“AUTOMATED PIXEL SHIFTING WITHIN A VIDEO FILE,” filed on October 18,
2017; U.S. Application No. 16/162,206 is also a continuation-in-part of U.S. Application
No. 15/660,677 entitled “Automated Pixel Shifting Within A Digital Image”, filed on
July 26, 2017, which application claims priority to and the benefit of Provisional
Application 62/514,703 entitled “Automated Pixel Shifting Within A Digital Image”,
filed on June 2, 2017, and U.S. Provisional Application Ser. No. 62/368,017 entitled
“Automated Pixel Shifting Within A Digital Image”, filed on July 28, 2016. The entire
contents of each of the aforementioned applications and/or patents are incorporated by

reference herein in their entirety.

BACKGROUND
[0002] Computers and computing systems have affected nearly every aspect of
modern living. Computers are involved in work, recreation, healthcare, transportation,
entertainment, household management, etc.
[0003] Computers, and in particular the fairly recent boom of digital photography and
cinematography, have changed the entire photography and movie industries. For
example, instead of having to carry large, bulky shoulder mounted cameras in order to

film an event, many people are now able to capture high-quality HD video using only

their mobile phone. The increased ease with which video and images can be captured has
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led to an explosion in the amount of shared multimedia content. Users will often post
videos or photos to social media websites, email them to friends, or otherwise share them.
[0004] As more people share their multimedia content, there is an increased interest
in editing and otherwise personalizing the multimedia content before it is shared.
Adjusting relatively simple aspects of a digital image or video, such as color, provides
many users with highly desirable tools for editing their digital images. Additional, tools
are desirable for improving digital images and videos, such as the ability to incorporate
movement within a digital image or additional movement effects into a video file.

[0005] The subject matter claimed herein is not limited to embodiments that solve
any disadvantages or that operate only in environments such as those described above.
Rather, this background is only provided to illustrate one exemplary technology area

where some embodiments described herein may be practiced.
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BRIEF SUMMARY

[0006] At least one embodiment disclosed herein comprises a computer system
for automating the shifting of pixels within a digital video. The system receives a first
starting point through a user interface. The first starting point is received through a user
selection of a first beginning portion of a video frame. The system then receives a first
ending point through the user interface. The first ending point is received through a user
selection of a first ending portion of the user interface. The system selects a first set of
pixels that lie between the first starting point and the first ending point. The system then
shifts the first set of pixels in the first direction, wherein shifting the first set of pixels
comprises rendering and re-rendering in a loop the first set of pixels being shifted.

[0007] Additionally, in at least one embodiment disclosed herein a computer system
for shifting pixels within a video file accesses, from memory, a digital video file. The
digital video file comprises information that corresponds to individual pixels within
various frames of the digital video file. The system also receives a first starting point
through a user interface, wherein the first starting point is received through a user
selection of a first beginning portion of a first video frame. Additionally, the system
receives a first ending point through the user interface, wherein the first ending point is
received through a user selection of a second ending portion of a second video frame. The
system then creates a first digital link between the first starting point and the first ending
point. The first digital link comprises a first direction extending from the first starting
point to the first ending point and a first length between the first starting point and the
first ending point. The system further identifies a first set of pixels that lie between the

first starting point and the first ending point. The system then shifts the first set of pixels

in the first direction.
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[0008] This Summary is provided to introduce a selection of concepts in a simplified
form that are further described below in the Detailed Description. This Summary is not
intended to identify key features or essential features of the claimed subject matter, nor
is it intended to be used as an aid in determining the scope of the claimed subject matter.
[0009] Additional features and advantages will be set forth in the description which
follows, and in part will be obvious from the description, or may be learned by the practice
of the teachings herein. Features and advantages of the invention may be realized and
obtained by means of the instruments and combinations particularly pointed out in the
appended claims. Features of the present invention will become more fully apparent from
the following description and appended claims, or may be learned by the practice of the

invention as set forth hereinafter.
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BRIEF DESCRIPTION OF THE DRAWINGS
[0010] In order to describe the manner in which the above-recited and other
advantages and features can be obtained, a more particular description of the subject
matter briefly described above will be rendered by reference to specific embodiments
which are illustrated in the appended drawings. Understanding that these drawings depict
only typical embodiments and are not therefore to be considered to be limiting in scope,
embodiments will be described and explained with additional specificity and detail
through the use of the accompanying drawings.
[0011] Figure 1 illustrates a schematic of an embodiment of a computer system for
automating the shifting of pixels within a digital image.
[0012] Figure 2 illustrates a schematic of an embodiment of a software architecture
for automating the shifting of pixels within a digital image.
[0013] Figures 3A-3C illustrate embodiments of a photo that has received beginning
and ending points.
[0014] Figure 4 illustrates an embodiment of a photo that has formed a mesh from
received beginning and ending points.
[0015] Figures SA-5D illustrates embodiments of individual pixels being shifted.
[0016] Figure 6A illustrates an embodiment of a mask.
[0017] Figure 6B illustrates another embodiment of a mask.
[0018] Figure 7 depicts a collection of video frames that comprise shifted pixels.
[0019] Figure 8 illustrates a flow chart of an embodiment of a method for automating
the shifting of pixels within a video frame.

[0020] Figure 9 illustrates another flow chart of an embodiment of a method for

automating the shifting of pixels within a video frame.
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DETAILED DESCRIPTION

[0021] Embodiments disclosed herein comprise systems, methods, and computer-
readable media that automate the shifting of pixels within a digital video file (also referred
to as a “video file”). Disclosed embodiments provide interfaces and tools for automating
the shifting of pixels within a video file. For example, disclosed embodiments automate
the shifting of pixels within a video file of a landscape such that pixels are shifted in a
way that was not captured at the time of recording,

[0022] In at least one embodiment, a user, through simple interface actions, selects
portions of a frame in a video file to automate the shifting of pixels. The user controls the
speed of the pixel shifting, the magnitude of the pixel shifting, the direction of pixel
shifting, and various other attributes of the pixel movement. Additionally, the user applies
masks to the movie frame to prevent pixels within specific portions of the frame from
moving. As such, disclosed embodiments provide technical solutions for automating the
manipulation of pixels within a video file.

[0023] For example, Figure 1 illustrates a schematic of an embodiment of a computer
system 100 for automating the shifting of pixels within a video frame in a video file. The
depicted computer system 100 comprises a variety of different components, including
one or more client applications 120, load balancers 110, application servers 130(a-c),
databases 140, and workers 150(a-b). In the depicted embodiment, the computer system
100 comprises a network-based or cloud-based system that allows a user to manipulate a
video file over a network connection. One will understand, however, that alternate or
additional embodiments may be otherwise configured such that the system is otherwise

distributed or localized. For instance, in at least one embodiment, the system 100 is

executed by a single local computer.
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[0024] In at least one embodiment, a client application 120 is executed within a web
browser at a user’s computer. The client application 120 comprises a user interface for
uploading, or otherwise selecting, a video file and issuing commands to cause one or
more pixels within a video frame in the video file to shift. At least a portion of the
processing and actual manipulation of the video file occurs on an application server
130(a-c) within the cloud. A load balancer 110 balances the processing load of one or
more users between multiple application servers 130(a-c). For example, the load balancer
110 may ensure that each application server 130(a-c) is, on average, under the same
processing load.

[0025] The application servers 130(a-c) and the client application 120 are in
communication with one or more web storage services 160, such as AMAZON™ S3
storage. Additionally, the application servers 130(a-c) may be in communication with
various backend databases 140. The various storage services 160 and databases 140 may
store the video files and software components used within the computer system 100. The
workers 150(a-b) manage the movement of the video files and software components
within the storage services 160 and databases 140.

[0026] Figure 2 illustrates a schematic of an embodiment of a software architecture
200 for automating the shifting of pixels within a video frame in a video file. In particular,
Figure 2 depicts various screen interfaces 210, actions 220, and dialog/context dependent
controls 230 that are present within the software architecture 200. In at least one
embodiment, a user is presented with a Home/List Projects screen interface 210a. The
Home/List Projects 210a provides the user with a selection of previously saved projects

and/or the option to select a video file and initiate a new project.
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[0027] Once a user selects a project of choice, the software architecture 200 accesses,
from memory, a video file of interest. As used herein, a video file comprises a series of
video frames that each comprise information that corresponds to individual pixels within
each respective video frame. A view/edit project screen interface 210b provides the user
with various editing options, both manual and automated. For example, the editing screen
provides the user with actions for uploading a base video 220a, selecting a transformation
mask 210c, generating points 210d, adjusting animation duration and FPS rate 220b,
selecting a mask type 220c, generating a static preview 220d, and editing a point selection
230a.

[0028] As used herein, a mask defines a static portion of the video frame with respect
to shifting. In at least one embodiment, a user is presented with options to select between
various different types of transformation mask operations. For example, the user can
choose a select area option 220e that allows a user to draw boundaries around an area. A
mask is then automatically generated within that area. Additionally, a user may select an
automated mask by edge-detection option 220f that scans a video frame and automatically
identifies distinct areas within the image based upon edge detection. A user may also
select a manual mask painting option 220g that allows a user to manually draw a mask

on the video frame.

[0029] In at least one embodiment, the mask is created by using a combination of two
""""""""""""" tools - automatic and manual. The automatic tool lets the user define masked or shifted
areas by drawing lines in them. Any added lines trigger an automatic edge detection using

a watershed transformation on the video frame gradient. This generates a binary mask

image that the user can later modify via a simple brush tool. The final mask image is then

once again passed through edge detection, so it can be saved in vector format.
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[0030] For example, Figure 3A depicts a user utilizing the automated mask by edge-
detection option 220f. In particular, the user has drawn two lines 300a, 300b across the
house and mountain behind the house. The software architecture 200 interprets the lines
as indicating the area that the user wishes to mask. In at least one embodiment, a user
may only select a single pixel within the area that should be masked. Various different
embodiments may accept a variety of different input interfaces. For example, a user may
draw the lines using a computer mouse, a touch interface, a stylus interface, a keyboard
interface, or any number of other user interfaces.

[0031] Upon receiving the selection, the software architecture 200 performs an edge
detection method to identify edges that form boundaries around the selected area. After
identifying a boundary, the software architecture 200 generates a mask to cover the area
within the boundary. For instance, Figure 3B illustrates a mask 310 covering the house
and the mountain behind the house, but excluding the sky and the grass in front of the
house.

[0032] In at least one additional or alternative embodiment, the software architecture
200 maps the mask to subsequent video frames by performing a similar edge detection
method on one or more chronologically related video frames. Using edge detection

methods, the software architecture is able to identify the boundaries of the house and

mountain in related video frames. In at least one embodiment, the software architecture
""""""""""""" automatically scans preceding and subsequent frames to determine whether a proper edge
detection of the house and mountain can be performed. In at least one embodiment, the

software architecture 200 applies image recognition algorithms to the subsequent frames

and applies the mask based upon the identified common objects in the subsequent frames.
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[0033] Additionally or alternatively, the software architecture 200 can receives inputs
from a user defining the frames that should be analyzed using the edge detection method.
As such, a user is provided with tools for identifying a particular portion of the video
frame to mask. The mask can then be extended to subsequent or preceding video frames.
The mask prevents pixels covered by the mask from being shifted.

[0034] In at least one embodiment, a mask is applied in one of two ways. In the first
application method, the mask is fixed and is applied by adding static (unmovable) points
on all mask edges. In the second application method, the mask is an overlay that
cuts-and-pastes the masked portions of the image on top of the animation.

[0035] In at least one embodiment, methods other than generating a mask are used to
prevent portions of a video frame from moving. For example, in at least one embodiment,
a user selects the manual mask painting option 220g and manually places stabilizer points
around a portion of the video frame that should not move. The stabilizer points indicate
to the architecture software that pixels associated with the stationary points should be not
be shifted or otherwise moved. In at least one embodiment, the stabilizer points are
useable for creating a fence around an area that should not be shifted. For example,
placing the stabilizer points causes the architecture software to stop shifting pixels at a
boundary that is made up of the stabilizer points. In at least one embodiment, the software
architecture 200 matches the stabilizer point placement to subsequent or previous frames
based upon line detection, image recognition, or other related methods.

[0036] The software architecture 200 also provides a user with a point generation
display 210d (shown in Figure 2) that comprises options 220h, 2201 for generating points.

For example, the user may be provided with an automatic feature point detection option

220h that generates points through automatic feature point detection or a manual feature
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point addition/removal option 220i. When generating points through automatic feature
point detection the software architecture 200 identifies areas outside the mask that are
associated with directional texture, directional patterns, that otherwise comprise a
visually detectable pattern of motion. For example, Figure 3C depicts the picture of the
house and landscape with points drawn throughout the foreground grass 320a and points
drawn throughout the clouds in the sky 320b.

[0037] In at least one embodiment, the software architecture 200 places the points
within the grass based upon identified lines and edges within the grass that extend
outward from the ground or from the user generated mask 310. Based upon the lines and
textures associated with the grass extending upwards and away from the ground, the
software architecture 200 determines that the grass is associated with movement away
from the ground. As such, the software architecture 200 automatically places points
through the grass.

[0038] The software architecture 200 is similarly able to place points within previous
and/or subsequent video frames. Further, in at least one additional or alternative
embodiment, the software architecture 200 analyzes a batch of video frames together to
determine the placement of points. For example, by analyzing a series of video frames
the software architecture 200 can identify specific lines and edges that move in concert
between frames. Such identified movement may inform the placement of points within
each video frame.

[0039] In at least one embodiment, a user can alternatively or additionally manually
add or remove points. For example, a user can manually add all of the points depicted in

Figure 3C or auser can direct the software architecture 200 to automatically add a portion

of the points and then the user can add additional points. In at least one embodiment, the
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user can specify that removed and added points are video frame specific and are not
propagated to other video frames. In contrast, in at least one embodiment, manually added
and removed points are automatically propagated through video frames.

[0040] Additionally, in at least one embodiment, the software architecture 200 is able
to automatically place points into live video using the methods described herein. For
example, a user may take live video of a stream. The software architecture may, in real-
time, analyze the live video, identify directional information within the video, place
points within the river, and start shifting the pixels as the live video is displayed to the
user. The user may further be able to edit and move the points while the live video is
playing. Accordingly, the software architecture 200 can function in real-time on live
video data.

[0041] In at least one embodiment, points are added to a video frame in two different
stages. During the first stage, the software architecture 200 receives a first starting point
through a user interface. A starting point is received through a user selection of a
beginning portion of the video frame. The beginning portion of the video frame comprises
a starting pixel, or area, from which the user wishes pixels to shift. For example, in Figure
3C, various beginning points (also referred to herein as “starting points”) comprise the
points nearest to the base of the grass and represented by crosses. In at least one
embodiment, a beginning point comprise a particular pixel that is selected by a user or
automatically selected by the software architecture 200.

[0042] During the second stage of the point generation, the software architecture 200
receives an ending point through the user interface. The ending point is received through

a user selection of an ending portion of the video frame. The ending portion of the video

frame comprises an ending pixel, or area, to which the user wishes pixels to shift. In at
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least one embodiment, the ending portion may be within the same video frame as the
starting point or within a subsequent video frame.

[0043] In Figure 3C various ending points are selected on the outer periphery of the
grass and are represented by arrows. In at least one embodiment, each starting point is
paired with a specific ending point and vice versa. Additionally, the software architecture
creates a link (also referred to herein as a “digital link”) between the starting point and
first ending point. In at least one embodiment, a link is a vector extending from the
starting point to the ending point. A link comprises a direction extending from the first
starting point to the first ending point and a length between the first starting point and the
first ending point.

[0044] A user is capable of choosing the direction of a link and length of a link at
will. For example, upon placing a starting point, the user can place an associated ending
point at any other location within the user interface — even outside the edges of the video
frame or outside the edges of a subsequent video frame. As such, in at least one
embodiment, a single video frame can be associated with a multitude of different starting
points, ending points, and associated links going in different directions and comprising
different lengths. In the case the points are generated automatically by the software
architecture 200, a user is free to move and adjust the points in any way that is desirable.
[0045] In at least one embodiment, the software architecture 200 generates a starting
mesh from the collective starting points. Similarly, the software architecture 200
generates an ending mesh from the collective ending points. For example, Figure 4
depicts a starting mesh and ending mesh overlaid on the video frame of the house and

landscape. In at least one embodiment, the software architecture provides the user with
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the option of viewing one or both of the meshes. Visualizing the meshes may assist a user
in viewing the inputs that cause the pixels to shift.

[0046] Once a user has established one or more starting and ending point pairs, the
software architecture identifies sets of pixels that lie between the respective starting
points and the respective ending points. In at least one embodiment, a first set of pixels
may comprise a group of pixels that intersect with a link between a starting point and an
ending point and that are not covered by a mask. The size of the group of pixels may be
user selectable or automatically determined. For example, a user may increase the
threshold distances that the set of pixels extend beyond the link. As such at one extreme,
the set of pixels may comprise a line of individual pixels extending from the starting point
to the ending point, or at another extreme the set of pixels may comprise a relatively wide
swatch of pixels that are parallel to the link that extends between the starting point and
the ending point.

[0047] After identifying the appropriate set of pixels associated with each starting
point and ending point pair, the software architecture 200 shifts the respective sets of
pixels in the direction determined by their relative links. In at least one embodiment,
shifting the sets of pixels comprises rendering and re-rendering in a loop the sets of pixels

being shifted. Additionally, as described above, different sets of pixels may be associated

with different directions. As such, sets of pixels may travel in different directions within
_________________________ the video framme.
[0048] In at least one embodiment once pixels begin to shift, the user may notice that

a particular portion of the video frame that the user desired to not move is in fact being

shifted. To correct this error, the user can edit the mask such that it covers the portion of

interest. Additionally, in at least one embodiment, to correct the error, the user executes
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a feather tool that blurs the portion of interest such that the shifting pixels are no longer
noticeable. In a further embodiment, the user places stabilizer points along the portion of
interest. The stabilizer points may be placed with a simple click along the particular
portion of the video frame. The stabilizer points cause pixels within the particular portion
of the video frame to not be shifted.

[0049] By way of example, Figures SA-5D depict embodiments of individual pixels
being shifted. In particular, Figure SA depicts a starting point 550, an ending point 530,
and an associated link 540. Additionally, Figures SA depicts exemplary pixels 500, 510,
and 520. One will understand that the pixels 500, 510, 520 are provided only for the sake
of clarity and explanation and that in various embodiments the pixels may comprise a
variety of different colors.

[0050] Figure 5A depicts the pixels 500, 510, 520 in their original state within the
video frame. Once the software architecture 200 begins shifting the set of pixels in the
direction of the link (extending from the starting point to the ending point), the pixels
500, 510, 520 are moved. For example, Figure 5B depicts the pixels 500, 510, 520 after
the initial movement. As compared to Figure SA the set of pixels are shifted left, along
the direction of the link, one space.

[0051] In various embodiments, a user is provided with an animation duration and

FPS rate option 220b (shown in Figure 2) for determining the step size within the shift
""""""""""""" and/or the shifting rate at which the shift occurs. For example, while the embodiment
depicted in Figures SA-5D have a step size of a single pixel space, in various

embodiments, the pixels may shift multiple pixels at a time. Additionally, in at least one

embodiment the step size is time constrained. For example, a user may indicate that each

respective loop in the pixel shifting only take 2 seconds. In such a case, the step size may

Page 16 of 42 Docket No. 20970.18.1.1

Page 39 of 231



be determined by the length of the link and the frame rate of the shifting. In other words,
one set of pixels may need to travel a link length of 20 pixels within the 2 seconds, while
another set of pixels may only need to travel a link length of 6 pixels within two seconds.
As such, based upon the frame rate at which the steps occur, the two sets of pixels would
operate at different step sizes.

[0052] In at least one embodiment, a user can set a particular desired shifting rate to
be associated with the movement of pixels within a video frame. The shifting rate may
comprise a speed that is faster than the frame rate associated with the video frame in
which the pixels are moving. In at least one embodiment, the higher shifting rate is
achieved by increasing the step size of the shifted pixels such that the shifted pixels appear
to be moving faster than the non-shifting pixels within the video frame. In at least one
embodiment, the magnitude of the shifting of a set of pixels is proportionally related to
the length of an associated link.

[0053] In at least one embodiment, the selected shifting rate is applied to a series of
video frames such that the pixels are shifted at the speed indicated by the user, while the
video frames continue to play at their originally intended frame rate. As such, a user may
select a shifting rate that is either slower or faster than the original framerate of the video
file. In contrast, in at least one embodiment, the framerate of the pixels shifting matches
the framerate of the video file.

[0054] In at least one embodiment the step size of each set of pixels is consistent such
that sets of pixels along longer links take more time to complete a loop than sets of pixels
along shorter links. Accordingly, a user can create a particularly long link to indicate a

long, or more extended, motion within a video frame. In contrast, the user can create a

particular short link to indicate a short, or faster, motion within the video frame.
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[0055] Figure 5C depicts pixels 500, 510, 520 another step along the shift. In Figure
5D the pixels 500, 510, 520 are shown at yet another step along the shift, but in this step
the pixels 500, 510, 520 are beginning to loop around. For example, pixel 500a is at the
left of the shift, while corresponding pixel 500b is reappearing at the right of the shift to
begin the shifting loop.

[0056] In various additional or alternative embodiments, the set of pixels only begins
to loop as pixels 500, 510, 520 reach the end of the link. For example, once pixel 500a
reaches the end of the link (i.e., ending point 530), pixel 500a disappears on the next step.
Upon disappearing, pixel S00b then reappears at the beginning of the link (i.e., starting
point 550) to start the loop. Additionally, in at least one additional or alternative
embodiment, the pixels 500, 510, 520 fade in and out at the beginning and ending of each
loop. For example, upon reaching the end of the link, pixel 500a fades out of the video
frame by slowing growing transparent, such that the disappearance of pixel 500a is not
abrupt or jarring. Similarly, pixel 500b can fade in such that its appearance is not abrupt
or jarring.

[0057] In at least one embodiment, the pixels do not loop within the video frames but
instead only complete a single entire shift along the digital link. In contrast, in at least

one embodiment, a user can indicate a shifting rate or a number of loops that causes the

pixels to loop through a shifting sequence multiple times between a starting point in a
""""""""""""" first video frame and an ending point in a second video frame.
[0058] In various alternative or additional embodiments, different methods of pixel

shifting and blending can be used to similar effect. For example, in at least one

embodiment, the pixels immediately begin cycling as soon as the shifting begins. For

example, instead of what is shown in Figures SA-5D, as soon as pixel 500 shifted to its
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new position depicted in Figure 5B, pixel S00B would appear in the position depicted in
Figure 5D. As such, the pixels begin looping and blending into each other immediately.
[0059] In at least one embodiment, the software architecture 200 uses alpha blending
when shifting the pixels from the starting point to the ending point. For example, the
software application 200 may utilize a sin, cosine, or linear alpha blend to shift the set of
pixels. Additionally, in at least one embodiment, the software architecture uses a warping
function, such as a Shepard’s distortion. When using a mesh algorithm, the software
architecture 200 triangulates the mesh using defined points and then calculates an affine
transformation for every triangle. Further, the software architecture 200 supports
animation blending in order to achieve the seaming effect of a continuous motion. This
is achieved by blending animated frames two by two using one of a few predefined blend
functions.

[0060] Similarly, a user is provided with a mask type option 220¢ (shown in Figure
2) to select between different types of masks. Each different mask type may use different
mask configurations. In at least one embodiment, mask types also vary by the color that
is used to depict the mask within the image.

[0061] For example, Figures 6A and 6B illustrate an embodiment of a mask 600. In

the depicted embodiment, a strip of points 610 on the edge of the mask (“edge strip”) is

used to generate the flow of points simulating an animation. The dimensions and shape
""""""""""""" of the edge strip depend on properties of the mask and the user selected flow. In at least
one embodiment, the width of the edge strip 610 is determined as a linear function of the

dimensions of the target image. Further, the shape of the edge strip 610 may be a result

of sliding the shape of the mask 600 in the direction of the vector flow. As such, a user is

able to customize the mask.
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[0062] When in use, the mask 600 assists in generating pixel flow. For example, as
depicted in Figure 6B the points 632, 642, 652 on the edge strip 610 are being stretched
in order to generate a flow of points in the desired direction. For example, the points 632,
642, 652 are shown as being stretched to strips 630, 640, 650 that are stretched from the
edge 610 of the mask 600. The stretching motion is performed continuously such that the
points 632, 642, 652 are continuously reset and stretched such that the pixel shifting is
continuous and results in the impression of motion.

[0063] In various additional or alternative embodiments, a user has the ability to
further manipulate a video frame. For example, instead of the straight links depicted in
Figures SA-5D, the user can view an edit point selection dialog 230a as depicted in Figure
2. The edit point selection dialog 230a provides a user with the options of changing a
movement direction and path 220; or selecting a predefined movement 220k. For
example, instead of straight links extending between a starting point and ending point,
the user can create a custom path between any two starting and ending points. In such a
case, the associated set of pixels would travel along the path of the link. Similarly, the
user may select a predefined path (i.e., movement) that is defined within the software
architecture 200. For example, the predefined paths may include a curved path. Using the
curved path option, the user can cause a set of pixels to travel along a curved path (i.e.,
link) between a starting and ending point.

[0064] Once a user is satisfied with their work on a video frame, a preview output
screen 210e allows a user to view the video frame while the pixels are being shifted. Such
a view may give the impression that at least a portion of the static video frame is animated.

In contrast, a user is also given a static preview option 220d that allows the user to view

the shifting pixels within the video file as the video file is played. If the user is satisfied
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with the final product, the user is provided with a format selection and export action 220.
This action generates a variety of different formats that are configured for viewing. For
example, an animated GIF may be produced.

[0065] Additionally, in at least one embodiment, a user is able to save all of the
masking work, point generation work, and animation duration and FPS rate work separate
from the underlying video frame. For example, the user may perform the above discussed
steps on a particular video frame. The user may then decide to manipulate the video frame
within a video editor application. In such a case, instead of having to restart the animation
process with the modified video frame, the user applies the previously saved animation
work to the modified video frame.

[0066] Figure 7 depicts a collection of video frames 700 that have been through the
process described herein. For example, each video frame in the collection of video frames
700 comprises points for animating each frame. In at least one embodiment, the user’s
pixel shifting is displayed over a series of video frames. In contrast, in at least one
embodiment, a user’s pixel shifting is displayed through the addition of new pixel shifted
frames between the original video frames within the video file.

[0067] As the video file progresses from video frame 710 to video frame 720, pixels
are shifted as indicated by the user. As such, the normal movement of pixels that are
associated with the video playing and augmented by the pixel shifting that the user added
to the video file. For example, the user may cause the cloud in the sky to shift in a different
direction or different way than the original video displayed.

[0068] In at least one embodiment, a user can select a first starting point in a first

video frame 710 and a first ending point in a second video frame 720. The software

architecture 200 then creates a first digital link that extends from the first starting point
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in the first video frame 710 to the first ending point in the second video frame 720. In at
least one embodiment, a visual indication of the digital link is displayed to a user in such
a way as to indicate that multiple video frames are involved. The digital link indicates a
direction of pixel flow from the first starting point in the first video frame 710 to the first
ending point in the second video frame 720.

[0069] In at least one embodiment, when shifting pixels between multiple video
frames 700, the computer architecture 200 selects, from within the first video frame 710,
a first set of pixels adjacent to the first digital link and shifts the first set of pixels within
the first video frame 710 along a first portion of the first digital link. The computer
architecture 200 then selects, from within the second video frame 720, another set of
pixels adjacent to the first digital link and shifts the other set of pixels within the second
video frame 720 along a second portion of the first digital link. One will appreciate that
such a process can be further subdivided among as many different video frames 700 as
necessary.

[0070] In at least one embodiment, the number of shifted pixels is evenly divided
between the different video frames 700. Further, in at least one embodiment, the pixels
within each video frame are shifted up an equal proportion of the digital link. For
example, if the pixels are shifted between two different video frames 710, 720, the
software architecture 200 will cause the pixels to shift along the first half of the digital
link within the first video frame 710. The software architecture 200 will then cause the
pixels to shift along the second half of the digital link within the second video frame 720.
[0071] In at least one embodiment, a user can control how pixels shift by masking

and shifting pixels in a first video frame 710 and a final video frame 720. The software
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architecture 200 then automatically causes the pixels to shift in the intermediate frames
so that gradually transition from the first video frame 710 and a final video frame 720.
[0072] Additionally, in at least one embodiment, the software architecture is
configured to automatically incorporate pixel shifting into a video file. For example, as
soon as a user opens a video file, the software architecture performs image recognition
on the video, identifies target objects in the video file, and applies pixel shifting to those
target objects. For instance, the user may open a video file showing a horse walking
through a field. The software architecture, using image recognition, may identify the
horse’s mane and automatically apply pixel shifting to the horse’s mane. As such, the
user is able to appreciate the pixel shifting effect without any effort. One will appreciate,
however, that in at least one embodiment, the user is able to further change the pixel
shifting effect to be different than the automatic effect.

[0073] In at least one embodiment, similar functionality can be built into a filter that
is applicable to a video or image. For example, a particular filter may be built that
automatically causes background pixels to shift. A user can then select pre-built pixel
shifting effect, before the user has taken the picture or video. In at least one embodiment,
multiple different filter types for both videos and images are available. For example, a
particular video file may be provided for shifting pixels in the background of a video file.
A user can select the particular filter and then record a video scene. The filter is applied
to the video in real time as the video is captured. In at least one embodiment, the filter is
selected before recording begins, such that pixel shifting occurs immediately as soon as
recording begins. As such, the user can view the pixels shifting in the background of the

video as the user records a scene. Other examples of filters may include filters for shifting
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pixels in individual’s hair, filters for shifting pixels in water, filters for shifting pixels in
nights skies, and similar types of filters.

[0074] The following discussion now refers to a number of methods and method acts
that may be performed. Although the method acts may be discussed in a certain order or
illustrated in a flow chart as occurring in a particular order, no particular ordering is
required unless specifically stated, or required because an act is dependent on another act
being completed prior to the act being performed.

[0075] These methods can further be described as a series of steps or acts in a method.
For example, Figure 8 illustrates that a flow chart of an exemplary method 800 for
automating the shifting of pixels within a video file includes an act 810 of receiving a
starting point. Act 810 comprises receiving an indication of a starting point through a user
interface, wherein the starting point is received through a user selection of a particular
portion of the video frame. For example, as depicted and explained with respect to Figure
5A, auser selects a starting point 550. Similarly, Figure 3C depicts various user-selected
starting points surrounding the grass in the video frame.

[0076] Additionally, Figure 8 illustrates that the method includes an act 820 of
receiving a direction. Act 820 comprises receiving, through the user interface, a direction

associated with the starting point. For example, as depicted and explained with respect to

Figure 5A, the user can select an ending point 530. A link 540 is then formed between
""""""""""""" the starting point 550 and the ending point 530. The link 540 is associated with a direction
extending from the starting point 550 to the ending point 530. As such, the software

architecture 200 receives a direction from the link 540.

[0077] In contrast, in additional or alternative embodiments, the software architecture

200 can receive a direction without the use of an ending point 530 or a link 540. For
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example, the software architecture 200 may receive the direction from a default setting
stored within memory or explicitly from the user. Further, in at least one embodiment,
the software architecture 200 identifies a direction from line and edge detection. For
example, the software architecture 200 may identify a direction that follows the blades of
grass depicted in Figure 3A. In any case, in at least one embodiment, a user may only
need to enter a starting point and the direction is identified either automatically or through
user interaction other than the creation of an ending point.

[0078] Figure 8 also illustrates that the method includes an act 830 of selecting a set
of pixels. Act 830 comprises selecting a set of pixels extending in the direction away from
the starting point. For example, as depicted and explained with respect to Figure SA, the
software architecture 200 selects a set of pixels 500, 510, 520 that extend in the direction
of the link 540 away from the starting point 550. The computer architecture 200 may
define the set of pixels 500, 510, 520 as being every pixel that extends in the direction
away from the starting point and that is within a user or computer-defined threshold
distance from the link 540.

[0079] Further, Figure 8 illustrates that the method includes an act 840 of shifting the
set of pixels. Act 840 comprises shifting the set of pixels in the first direction. Shifting

the set of pixels comprises rendering and re-rendering in a loop the set of pixels being

shifted. For example, as depicted and explained with respect to Figures SA-5D, a shifting
""""""""""""" loop is described where pixels 500, 510, 520 are shifted upward and then re-looped.
[0080] Additionally, Figure 9 depicts an embodiment of a method 900 for shifting

pixels within a video file comprising a step 910 of accessing a digital video file. Act 910

includes accessing, from memory, a digital video file, wherein the digital video file

comprises information that corresponds to individual pixels within various frames of the
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digital video file. For example, as depicted and described with respect to Figure 1, a user
can upload a digital video file through a client application 120. The computer system 100
then receives the digital video file.

[0081] Figure 9 also illustrates that the method 900 includes an act 920 of receiving
a starting point. Act 920 comprises receiving a first starting point through a user interface,
wherein the first starting point is received through a user selection of a first beginning
portion of a first video frame. For example, as depicted and explained with respect to
Figure 5A, a user selects a starting point 550. Similarly, Figure 3C depicts various user-
selected starting points surrounding the grass in the digital image.

[0082] Figure 9 also illustrates that the method 900 includes an act 930 of receiving
an ending point. Act 930 comprises receiving a first ending point through the user
interface, wherein the first ending point is received through a user selection of a second
ending portion of a second video frame. For example, as depicted and explained with
respect to Figure SA, a user selects an ending point 530. Similarly, Figure 3C depicts
various user-selected starting ending surrounding the grass in the digital image.

[0083] In addition, Figure 9 illustrates that the method 900 includes an act 940 of
creating a link between the pair of end points (meaning the beginning and the ending
pair). Act 940 comprises creating a first digital link between the first starting point and
the first ending point. The first digital link can comprise a first direction extending from
the first starting point to the first ending point and a first length between the first starting
point and the first ending point. For example, as depicted and explained with respect to
Figure 5SA, a link 540 is created between beginning points 550 and ending points 530.

Similarly, Figure 7 depicts various links connecting beginning points and ending points

when the beginning and ending points are in different video frames 710, 720.
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[0084] Further, Figure 9 illustrates that the method 900 includes an act 950 of
identifying a set of pixels. Act 950 comprises identifying a first set of pixels that lie
between the first starting point and the first ending point. For example, as depicted and
explained with respect to Figure SA, the software architecture 200 identifies a set of pixels
500, 510, 520 that extend in the direction of the link 540 away from the starting point
550. The computer architecture 200 may define the set of pixels 500, 510, 520 as being
every pixel that extends in the direction away from the starting point and that is within a
user or computer-defined threshold distance from the link 540. Additionally, as depicted
with respect to Figure 7, the set of pixels may comprise multiple different pixels spread
across several video frames 710, 720.

[0085] Further still, Figure 9 illustrates that the method 900 includes an act 960 of
shifting the set of pixels. Act 960 comprises shifting the first set of pixels in the first
direction. For example, as depicted and explained with respect to Figures SA-5D, a
shifting loop is described where pixels 500, 510, 520 are shifted to the left.

[0086] Further, the methods may be practiced by a computer system including one or
more processors and computer-readable media such as computer memory. In particular,
the computer memory may store computer-executable instructions that when executed by
one or more processors cause various functions to be performed, such as the acts recited
in the embodiments. In various embodiments, disclosed methods and systems may
comprise software executed within the cloud. For example, a user may access the
software through a web browser. In additional or alternative embodiments, the software
is executed locally at a device. For example, the software may be executed on a mobile

computing device such as a smart phone or tablet.
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[0087] Embodiments of the present invention may comprise or utilize a special
purpose or general-purpose computer including computer hardware, as discussed in
greater detail below. Embodiments within the scope of the present invention also include
physical and other computer-readable media for carrying or storing computer-executable
instructions and/or data structures. Such computer-readable media can be any available
media that can be accessed by a general purpose or special purpose computer system.
Computer-readable media that store computer-executable instructions are physical
storage media. Computer-readable media that carry computer-executable instructions are
transmission media. Thus, by way of example, and not limitation, embodiments of the
invention can comprise at least two distinctly different kinds of computer-readable media:
physical computer-readable storage media and transmission computer-readable media.
[0088] Further, computing system functionality can be enhanced by a computing
system’s ability to be interconnected to other computing systems via network
connections. Network connections may include, but are not limited to, connections via
wired or wireless Ethernet, cellular connections, or even computer to computer
connections through serial, parallel, USB, or other connections. The connections allow a
computing system to access services at other computing systems and to quickly and
efficiently receive application data from other computing systems.

[0089] Interconnection of computing systems has facilitated distributed computing
systems, such as so-called “cloud” computing systems. In this description, “cloud
computing” may be systems or resources for enabling ubiquitous, convenient, on-demand
network access to a shared pool of configurable computing resources (e.g., networks,

servers, storage, applications, services, etc.) that can be provisioned and released with

reduced management effort or service provider interaction. A cloud model can be
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composed of various characteristics (e.g., on-demand self-service, broad network access,
resource pooling, rapid elasticity, measured service, etc.), service models (e.g., Software
as a Service (“SaaS”), Platform as a Service (“PaaS”), Infrastructure as a Service (“laaS”),
and deployment models (e.g., private cloud, community cloud, public cloud, hybrid
cloud, etc.).

[0090] Cloud and remote based service applications are prevalent. Such applications
are hosted on public and private remote systems such as clouds and usually offer a set of
web-based services for communicating back and forth with clients.

[0091] Many computers are intended to be used by direct user interaction with the
computer. As such, computers have input hardware and software user interfaces to
facilitate user interaction. For example, a modern general-purpose computer may include
a keyboard, mouse, touchpad, camera, etc. for allowing a user to input data into the
computer. In addition, various software user interfaces may be available.

[0092] Examples of software user interfaces include graphical user interfaces, text
command line-based user interface, function key or hot key user interfaces, and the like.
[0093] Physical computer-readable storage media includes RAM, ROM, EEPROM,
CD-ROM or other optical disk storage (such as CDs, DVDs, etc.), magnetic disk storage

or other magnetic storage devices, or any other medium which can be used to store desired

program code means in the form of computer-executable instructions or data structures
""""""""""""" and which can be accessed by a general purpose or special purpose computer.
[0094] A “network” is defined as one or more data links that enable the transport of

electronic data between computer systems and/or modules and/or other electronic

devices. When information is transferred or provided over a network or another

communications connection (either hardwired, wireless, or a combination of hardwired
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or wireless) to a computer, the computer properly views the connection as a transmission
medium. Transmissions media can include a network and/or data links which can be used
to carry program code in the form of computer-executable instructions or data structures
and which can be accessed by a general purpose or special purpose computer.
Combinations of the above are also included within the scope of computer-readable
media.

[0095] Further, upon reaching various computer system components, program code
means in the form of computer-executable instructions or data structures can be
transferred automatically from transmission computer-readable media to physical
computer-readable storage media (or vice versa). For example, computer-executable
instructions or data structures received over a network or data link can be buffered in
RAM within a network interface module (e.g., a “NIC”), and then eventually transferred
to computer system RAM and/or to less volatile computer-readable physical storage
media at a computer system. Thus, computer-readable physical storage media can be
included in computer system components that also (or even primarily) utilize
transmission media.

[0096] Computer-executable instructions comprise, for example, instructions and
data which cause a general-purpose computer, special purpose computer, or special
purpose processing device to perform a certain function or group of functions. The
computer-executable instructions may be, for example, binaries, intermediate format
instructions such as assembly language, or even source code. Although the subject matter
has been described in language specific to structural features and/or methodological acts,

it is to be understood that the subject matter defined in the appended claims is not
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necessarily limited to the described features or acts described above. Rather, the
described features and acts are disclosed as example forms of implementing the claims.
[0097] Those skilled in the art will appreciate that the invention may be practiced in
network computing environments with many types of computer system configurations,
including, personal computers, desktop computers, laptop computers, message
processors, hand-held devices, multi-processor systems, microprocessor-based or
programmable consumer electronics, network PCs, minicomputers, mainframe
computers, mobile telephones, PDAs, pagers, routers, switches, and the like. The
invention may also be practiced in distributed system environments where local and
remote computer systems, which are linked (either by hardwired data links, wireless data
links, or by a combination of hardwired and wireless data links) through a network, both
perform tasks. In a distributed system environment, program modules may be located in
both local and remote memory storage devices.

[0098] Alternatively, or in addition, the functionality described herein can be
performed, at least in part, by one or more hardware logic components. For example, and
without limitation, illustrative types of hardware logic components that can be used
include Field-programmable Gate Arrays (FPGAs), Program-specific Integrated Circuits
(ASICs), Program-specific Standard Products (ASSPs), System-on-a-chip systems
(SOCs), Complex Programmable Logic Devices (CPLDs), etc.

[0099] The present invention may be embodied in other specific forms without
departing from its spirit or characteristics. The described embodiments are to be
considered in all respects only as illustrative and not restrictive. The scope of the

invention is, therefore, indicated by the appended claims rather than by the foregoing
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description. All changes which come within the meaning and range of equivalency of the

claims are to be embraced within their scope.
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CLAIMS
What is claimed is:
1. A computer system providing, to a client computing device, software
for automating a shifting of pixels within a video file, the computer system comprising:
one or more processors; and
one or more computer-readable media  having  stored
thereon executable instructions that are transmitted to the client computing device
for execution by one or more client processors on the client computing device, the
executable instructions comprising instructions that when executed by the one or
more client processors configure the client computing device to perform at least
the following:
access, from memory, a digital image file, wherein the digital
image file comprises information that corresponds to individual pixels
within a frame of the digital image file;
receive a first starting point through a user interface, wherein the
first starting point is received through a user selection of a first beginning
portion of a first image frame;

receive a first ending point through the user interface, wherein the

first ending point is received through a user selection of a first ending
_________________________ portion:
create a first digital link between the first starting point and the first

ending point, wherein the first digital link comprises:

a first direction extending from the first starting point to the

first ending point; and

Page 33 of 42 Docket No. 20970.18.1.1

Page 56 of 231



a first length between the first starting point and the first
ending point;
identify a first set of pixels that lie along the first digital link
between the first starting point and the first ending point; and

shift the first set of pixels in the first direction.

2. The computer system of claim 1, wherein the first ending portion comprises a

particular portion of the first image frame.

3. The computer system of claim 1, wherein the digital image file comprises a video

file and the first image frame comprises a first video frame of the video file.

4. The computer system of claim 3, wherein the first ending portion comprises a

particular portion of a second video frame within the video file.

5. The computer system of claim 4, wherein the first digital link extends across the
first video frame and the second video frame, and the first video frame and the second

video frame are different.

""""""""""""" 6. The computer system of claim 5, wherein the executable instructions include
instructions that are executable to:
select, from within the first video frame, a first set of pixels adjacent to the

first digital link;
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shift the first set of pixels within the first video frame along a first portion
of the first digital link;

select, from within the second video frame, another set of pixels adjacent
to the first digital link; and

shift the other set of pixels within the second video frame along a second

portion of the first digital link.

7. The computer system of claim 6, wherein shifting the first set of pixels occurs at
a shifting rate that is faster than a frame rate associated with the first video frame and the

second video frame.

8. The computer system of claim 1, wherein shifting the first set of pixels comprises

rendering in a loop the first set of pixels being shifted within the first image frame.
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0. The computer system of claim 1, wherein the executable instructions include
instructions that are executable to configure the computer system to:
receive a second starting point through the user interface, wherein the
second starting point is received through a user selection of a second beginning
portion of the first image frame;
receive a second ending point through the user interface, wherein the
second ending point is received through a user selection of a second ending
portion;
create a second digital link between the second starting point and the
second ending point, wherein the second digital link comprises:
a second direction extending from the second starting point to the
second ending point; and
a second length between the second starting point and the second
ending point;
identify a second set of pixels that lie between the second starting point
and the second ending point; and

shift the second set of pixels in the second direction.

10. The computer system of claim 9, wherein the first direction is different from the

second direction.

11.  The computer system of claim 9, wherein a magnitude of the shifting of the first

set of pixels is proportionally related to the first length and the magnitude of the shifting

of the second set of pixels is proportionally related to the second length.
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12. A computer program product comprising one or more computer storage media
having stored thereon computer-executable instructions that, when transmitted to a
remote computer system for execution at a processor, cause a computer system to perform
a method for automating a shifting of pixels within an image file, the method comprising:
receiving a first indication of a first starting point through a user interface,
wherein the first starting point is received through a user selection of a first portion
of a first image frame;
receiving, through the user interface, a first direction associated with the
first starting point;
creating a first digital link extending in the first direction from the first
starting point;
selecting a first set of pixels that are along the first digital link and extend
in the first direction away from the first starting point; and

shifting the first set of pixels, in the first image frame, in the first direction.

13. The method as recited in claim 12, further comprising receiving an indication to
generate a first mask over a second portion of the first image frame, wherein pixels under

the first mask are prevented from shifting.

""""""""""""" 14. The method as recited in claim 13, further comprising receiving through a user
interface a selection of the second portion of the first image frame around which the first

mask should be generated.

15. The method of claim 14, further comprising:
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identifying one or more edges that form a first boundary around the second
portion; and

generating the first mask to cover area within the first boundary.

16. The method as recited in claim 13, further comprising:
mapping the second portion of the first image frame to an equivalent
portion in a second image frame, wherein the first image frame comprises a first
video frame of a video file and the second image frame comprises a second video
frame of the video file;
identifying one or more edges that form a second boundary around the
second portion; and

generating a second mask to cover area within the second boundary.

17. The method as recited in claim 16, further comprising:

receiving a second indication of a first ending point through the user
interface, wherein the first ending point is received through a user selection of a
particular portion of the second video frame;

create a first digital link between the first starting point and the first ending
point;

selecting, within the second video frame, a second set of pixels adjacent
to the first digital link and extending towards the first ending point; and

shifting the second set of pixels towards the first ending point.
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18. The method as recited in claim 17, wherein pixels within the second video frame

that are covered by the second mask are prevented from shifting.

Page 39 of 42 Docket No. 20970.18.1.1

Page 62 of 231



19. A method for transmitting to a client computing device instructions for shifting
pixels within a video file, comprising:
transmitting computer executable instructions to a client computing
device, the computer executable instructions configured to cause the client
computing device to:
access, from memory, a digital image file, wherein the digital
image file comprises information that corresponds to individual pixels
within a frame of the digital image file;
receive a first starting point through a user interface, wherein the
first starting point is received through a user selection of a first beginning
portion of a first image frame;
receive a first ending point through the user interface, wherein the
first ending point is received through a user selection of a first ending
portion;
create a first digital link between the first starting point and the first
ending point, wherein the first digital link comprises:
a first direction extending from the first starting point to the
first ending point; and
a first length between the first starting point and the first
ending point;
identify a first set of pixels that lie along the first digital link
between the first starting point and the first ending point; and

shift the first set of pixels in the first direction.
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20. The method of claim 19, wherein the digital image file comprises a video file and

the first image frame comprises a frame of the video file.
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ABSTRACT

A computer system for automating the shifting of pixels within a digital video
receives a first starting point through a user interface. The first starting point is received
through a user selection of a first beginning portion of a video frame. The system then
receives a first ending point through the user interface. The first ending point is received
through a user selection of a first ending portion of the user interface. The system selects
a first set of pixels that lie between the first starting point and the first ending point. The
system then shifts the first set of pixels in the first direction, wherein shifting the first set

of pixels comprises rendering and re-rendering in a loop the first set of pixels being

shifted.
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Application Information:

Title of the Invention UTOMATED PIXEL SHIFTING WITHIN A VIDEO FILE

Attorney Docket Number| 20970.18.1.1 Small Entity Status Claimed [X]

Application Type Nonprovisional -
Subject Matter tility v
Total Number of Drawing Sheets (if any) 11 Suggested Figure for Publication (if any)

Filing By Reference:

Only complete this section when filing an applicaticn by reference under 35 U.5.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)

Req uest Not to Publish. | hereby request that the attached application not be published under

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

Representative Information:

Representative information should be provided for all practitioners having a power of attorney in the application. Providing
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32).

Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer
Number will be used for the Representative Information during processing.

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

Customer Number D2013
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Application Data Sheet 37 CFR 1.76

Attorney Docket Number

20870.18.1.1

Application Number

Title of Invention

AUTOMATED PIXEL SHIFTING WITHIN A VIDEO FILE

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, 365(c), or 386(c) or indicate
National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes
the specific reference required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78.

When referring to the current application, please leave the “Application Number” field blank.

Prior Application Status | Pending v Remove
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)

[Continuation of

4

16162206

2018-10-16

by selecting the Add button.

Prior Application Status | Expired - Remove
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
16162206 [Claims benefit of provisional | 62574055 2017-10-18
Prior Application Status | Patented
Application - Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
16162206 Continuation in part of |+ [15660677 P017-07-26 10558342 0020-02-11
Prior Application Status | [Expired -
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
15660677 [Claims benefit of provisional ~| 62514703 P017-06-02
Prior Application Status | Expired v Remove
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
15660677 [Claims benefit of provisional | 62368017 P016-07-28
Additional Domestic Benefit/National Stage Data may be generated within this form ~dd

Foreign Priority Information:

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet
constitutes the claim for priority as required by 35 U.8.C. 119(b) and 37 CFR 1.55. When priority is claimed to a foreign application
that is eligible for retrieval under the priority document exchange program (PDX)I the information will be used by the Office to
automatically attempt retrieval pursuant to 37 CFR 1.55(i)(1) and (2). Under the 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).
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Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | AUTOMATED PIXEL SHIFTING WITHIN A VIDEO FILE

Remove

Application Number Countryi Filing Date (YYYY-MM-DD) Access Code' (if applicable)

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

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition
Applications

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also

contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March
[] 16, 2013.

NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March

16, 2013, will be examined under the first inventor to file provisions of the AlA.

EFS Web 2.2.13 Page 69 of 231



PTO/AIA/4 (02-18)

Approved for use through 11/30/2020. OMB 0651-0032

U.S. Patent and Trademark Cffice; U.S. DEPARTMENT OF COMMERCE

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

. Attorney Docket Number | 20970.18.1.1
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | AUTOMATED PIXEL SHIFTING WITHIN A VIDEO FILE

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 (EPQ), the Japan Patent Office
{(JPO), the Korean Intellectual Property Office (KIPQ), the State Intellectual Property Office of the People’s Republic of
China (SIPQO)}, the World Intellectual Property Organization (WIPO), and any other foreign intellectual property office
participating with the USPTO in a bilateral or multilateral priority document exchange agreement in which a foreign
application claiming priority to the instant patent application is filed, access to: (1) the instant patent application-as-filed
and its related bibliographic data, (2) any foreign or domestic application to which priority or benefit is claimed by the
instant application and its related bibliographic data, and (3) the date of filing of this Authorization. See 37 CFR 1.14(h)

(1).

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

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

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

A. Applicant DOES NOT authorize the USPTO to permit a participating foreign IP office access to the instant
[ ] application-as-filed. If this box is checked, the USPTO will not be providing a participating foreign IP office with
any documents and information identified in subsection 1A above.

B. Applicant DOES NOT authorize the USPTO to transmit to the EPO any search results from the instant patent
[ ] application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant
application.
NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the
application in accordance with 37 CFR 1.14.
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Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | AUTOMATED PIXEL SHIFTING WITHIN A VIDEO FILE

Applicant Information:

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

Applicant {1

If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed.
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an
applicant under 37 CFR 1.46 {(assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be

identified in this section.

Assignee Legal Representative under 35 U.5.C. 117 Joint Inventor

Person to whom the inventor is obligated to assign. Person who shows sufficient proprietary interest

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

vI

Name of the Deceased or Legally Incapacitated Inventor:

If the Applicant is an Organization check here. []

Prefix Given Name Middle Name Family Name Suffix

L4

4

Mailing Address Information For Applicant:

Address 1

Address 2

City State/Province
Countrﬂ Postal Code
Phone Number Fax Number
Email Address

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

Assignee Information including Non-Applicant Assignee Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title
37 of CFR to have an assighment recorded by the Office.
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Application Data Sheet 37 CFR 1.76

Application Number
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Assignee 1

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

If the Assignee or Non-Applicant Assignee is an Organization check here. []

Prefix Given Name Middle Name Family Name Suffix
Mailing Address Information For Assignee including Non-Applicant Assignee:

Address 1

Address 2

City State/Province

Countryi Postal Code

Phone Number Fax Number

Email Address

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by 2

selecting the Add button.

Signature:

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

This Application Data Sheet must be signed by a patent practitioner if one or more of the applicants is a juristic
entity (e.g., corporation or association). If the applicant is two or more joint inventors, this form must be signed by a
patent practitioner, all joint inventors who are the applicant, or one or mare joint inventor-applicants who have been given
power of attorney (e.g., see USPTO Form PTO/AIA/81) on behalf of all joint inventor-applicants.

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

Signature |/W. Brad Barger/ Date (YYYY-MM-DD)| [2020-02-26
First Name | \W. Brad Last Name | Barger Registration Number | 69566
Additional Signature may be generated within this form by selecting the Add button. Add

EFS Web 2.2.13 Page 72 of 231



PTO/AIA/4 (02-18)

Approved for use through 11/30/2020. OMB 0651-0032

U.S. Patent and Trademark Cffice; U.S. DEPARTMENT OF COMMERCE

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

Attorney Docket Number | 20970.18.1.1

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | AUTOMATED PIXEL SHIFTING WITHIN A VIDEO FILE

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

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the attached form related tc a patent
application or patent. Accordingly, pursuant to the requirements of the Act, please be advised that: (1) the general authority for the collection of this information
is 35 U.5.C. 2(b)(2); (2} furnishing of the informaticn solicited is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and
Trademark Office is to process and/or examine your submission related to a patent application or patent. If you do not furnish the requested informaticn, the U.S.
Patent and Trademark Office may not be able to process and/or examine your submission, which may result in termination of proceedings or abandonment of
the application or expiration of the patent.

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

1

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

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.

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

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
acontract. Recipients of information shall be required to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.5.C.
552a(m).

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 Internaticnal Bureau of the World Intellectual Property Crganization, pursuant to the Patent CooperationTreaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of National Security review (35 U.5.C. 181)
and for review pursuant to the Atomic Energy Act (42 U 5.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or his/her designee, during an
inspection of records conducted by GSA as part of that agency's responsibility to recommend improvements in records management practices and
programs, under authority of 44 U.5.C. 2904 and 2906. Such disclosure shall be made in accordance with the G5A regulations governing inspection of
records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make determinations about
individuals.

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

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 viclation of law or regulation.
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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 UNIT FIL FEE REC'D ATTY.DOCKET.NO TOT CLAIMSJIND CLAIMS
16/802,254 02/26/2020 2827 785 20970.18.1.1 20 3
CONFIRMATION NO. 5699
22913 FILING RECEIPT
Workman Nydegger
80 East South Temple A0S0 0 IR0 A
Suite 1000

Salt Lake City, UT 84111
Date Mailed: 03/13/2020

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)
Troy Plota, Kihei, HI;
Sascha Connelly, Kihei, HI;
Applicant(s)
Troy Plota, Kihei, HI;
Sascha Connelly, Kihei, HI;

Power of Attorney: The patent practitioners associated with Customer Number 22913

Domestic Priority data as claimed by applicant
This application is a CON of 16/162,206 10/16/2018
which claims benefit of 62/574,055 10/18/2017
and is a CIP of 15/660,677 07/26/2017 PAT 10558342
which claims benefit of 62/514,703 06/02/2017
and claims benefit of 62/368,017 07/28/2016

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
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Permission to Access Search Results: Yes

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

If Required, Foreign Filing License Granted: 03/11/2020

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 16/802,254

Projected Publication Date: 06/18/2020

Non-Publication Request: No

Early Publication Request: No

** SMALL ENTITY **

Title

AUTOMATED PIXEL SHIFTING WITHIN A VIDEO FILE
Preliminary Class
365
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,
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this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-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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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 16/802,254
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
(37 CFR 1.16(a), (b), or (c)) N/A N/A N/A 75 N/A
SEARCH FEE
o o o N/A N/A N/A 330 N/A
EXAMINATION FEE
N FEE N/A N/A N/A 380 N/A
TOTAL CLAIMS ) *
(37 CFR 1.16(i)) 20 minus 20= 50 - 0.00 OR
INDEPENDENT CLAIMS . *
(37 CFR 1.16(h)) 3 minus 3 = 230 - 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0" in column 2. TOTAL 785 TOTAL
APPLICATION AS AMENDED - PART I
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
i Total . i = =
> a7 CF% ?.16(i)) Minus = OR
% Independent * Minus | *** = _ OR
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PCT/US2017/044256 06.10.2017

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

20970-1-1-1A 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/US2017/044256 27 July 2017 28 July 2016

Applicant

PLOTA, TROY

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 Intemational Bureau.

This international search report consists of a total of g: sheets.
I:] 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:
|X| 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)).

b. E] This intemational 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. D With regard to any nucleotide and/or amino acid sequence disclosed in the international application, see Box No. I.
2. D Certain claims were found unsearchable (see Box No. II).
3. D Unity of invention is lacking (see Box No. I11).

4. With regard to the title,
the text is approved as submitted by the applicant.
l:l 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.

D the text has been established, according to Rule 38.2, by this Authority as it appears in Box No. [V. 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. 1
D as suggested by the applicant.
[Z] as selected by this Authority, because the applicant failed to suggest a figure.
D 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

PCT/US2017/044256 06.10.2017

International application No.
PCT/US2017/044256

A. CLASSIFICATION OF SUBJECT MATTER

CPC -

IPC(8) - GUBK 9/00; GOBT 1/00; GO9G 3/20; GO9G 3/36; GO9G 5/00 (2017.01)
GO6T 15/20; HO4N-001/60/77; HO4N-009/73/5; HO4N-013/02/6 (2017.08)

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

B.  FIELDS SEARCHED

See Search History document

Minimum documentation searched (classification system followed by classification symbols)

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

USPC - 345/419.000; 345/473.000; 348/223.100; 382/154.000 (keyword delimited)

See Search History document

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

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y US 20150262327 A1 (OMRON CORPORATION) 17 September 2015 (17.09.2015) entire 1-3, 7-17
- document -
A 4-6, 18-20
Y US 20150022518 A1 (JVC KENWOOD CORPORATION) 22 January 2015 (22.01.2015) entire | 1-3, 10-12, 15-17
- document -—
A 4-6, 18-20
Y US 20100134505 A1 (ANDERSON) 03 June 2010 (03.06.2010) entire document 1-3,7-17
A 4-6, 18-20
A US 20070019007 A1 (JUNG) 25 January 2007 (25.01.2007) entire document 1-20
US 20110273583 At (YOSHINO et al) 10 November 2011 (10.11.2011) entire document 1-20

]—__l Further documents are listed in the continuation of Box C.

D See patent family annex.

* Special categories of cited documents:

“A" document defining the general state of the art which is not considered
to be of particular relevance

“E” earlier application or patent but published on or after the international
filing date

“L” 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)

“Q" document referring to an oral disclosure, use, exhibition or other
means

“P”  document published prior to the international filing date but later than

the priority date claiimed

wp

wx

wyn

“&”  document member of the same patent family

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

Date of the actual completion of the international search

25 September 2017

Date of mailing of the international search report

06 0CT 2017

Name and mailing address of the ISA/US

Mail Stop PCT, Attn: ISA/US, Commissioner for Patents
P.0O. Box 1450, Alexandria, VA 22313-1450

Facsimile No. 571-273-8300

Authorized officer

PCT Helpdesk; 571-272-4300
PCT OSP: 571-272-7774

Blaine R. Copenheaver

Form PCT/ISA/210 (second sheet) (January 2015)
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PATENT COOPERATION TREATY

From the

INTERNATIONAL SEARCHING AUTHORITY

To: JOHN C. STRINGHAM
60 EAST SOUTH TEMPLE
SUITE 1000
SALT LAKE CITY, UT 84111

PCT

WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY

(PCT Rule 43bis.1)

Date of mailing
(day/month/year)

06 0CT 2017

Applicant’s or agent’s file reference
20970-1-1-1A

FOR FURTHER ACTION

See paragraph 2 below

International application No.

PCT/US2017/044256

International filing date (day/month/year)
27 July 2017

Priority date (day/month/year)
28 July 2016

CPC -

International Patent Classification (IPC) or both national classification and IPC
IPC(8) - GO6K 9/00; GOGT 1/00; GO9G 3/20; GO9G 3/36; GO9G 5/00 (2017.01)

GO6T 15/20; HO4N-001/60/77; HO4N-008/73/5; HO4N-013/02/6 (2017.08)

Applicant o 4TA TROY

1. This opinion contains indications relating to the following items:

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability

Reasoned statement under Rule 43bis. 1(a)(i) with regard to novelty, inventive step and industrial applicability;
citations and explanations supporting such statement

in the international application

}X‘ Box No. 1 Basis of the opinion

D Box No. Il Priority

D Box No. 111

D Box No. IV Lack of unity of invention
Box No. V

[___I Box No. VI Certain documents cited
D Box No. VII Certain defects

[

Box No. VIII Certain observations on the international application

FURTHER ACTION

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 66.15is(b) that written
opinions of this Intemational 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 before the expiration of 22 months from the priority date, whichever expires later.

For further options, see Form PCT/ISA/220.

Name and mailing address of the ISA/US
Mail Stop PCT, Attn: ISA/US

Date of completion of this opinion

Authorized officer

Blaine R. Copenheaver

Commissioner for Patents

P.O. Box 1450, Alexandria, VA 22313-1450 25 September 2017 PCT Helpdesk: 571-272.4300

Facsimile No. 571-273-8300 PCT OSP: 571-272-7774
Form PCT/ISA/237 (cover sheet) (January 20135)
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WRITTEN OPINION OF THE . International application No.
INTERNATIONAL SEARCHING AUTHORITY
PCT/US2017/044256
Box No. I 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.
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 435is.1(a)).

3. D 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 D forming part of the international application as filed:
D in the form of an Annex C/ST .25 text file.
D on paper or in the form of an image file.

b. I:I furnished together with the international application under PCT Rule 13ter.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:
[] in the form of an Annex C/ST .25 text file (Rule 13zer.1(a)).

I:] on paper or in the form of an image file (Rule 13ter.1(b) and Administrative Instructions, Section 713).

4. 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 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. 1) (January 2015)
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WRITTEN OPINION OF THE International application No.

INTERNATIONAL SEARCHING AUTHORITY PCT/US2017/044256

Box No. V Reasoned statement under Rule 435is.1(a)(i) with regard to novelty, inventive step and industrial applicability;
citations and explanations supporting such statement

1.  Statement

Novelty (N) Claims 1-20 YES
Claims None NO
Inventive step (IS) Claims 4-6, 18-20 YES
Claims 1-3, 717 NO
Industrial applicability (1A) Claims 1-20 YES
Claims None NO

2. Citations and explanations:

Claims 1-3 and 15-17 lack an inventive step under PCT Article 33(3) as being obvious over OMRON CORPORATION (hereinafter
OMRON)}) in view of JVC KENWOOQOD CORPORATION (hereinafter JVC) and ANDERSON.

Regarding Claim 1, OMRON teaches computer system (para [0037], system configuration of an image capturing apparatus) for
automating the shifting of pixels within a digital image (para [0038] discloses image capture apparatus includes shift amount map, where,
as further disclosed in para [0041]-{0044], pixels of an image are shifted ),

comprising: one or more processors; and one or more computer-readable media having stored

thereon executable instructions that when executed by the one or more processors configure the computer system to perform at least the
following (para [0047] discloses processing device such as a CPU executing control programs. Also see para [0024}, program for causing
a computer to execute the image processing method):

access, from memory, a digital image file (para [0038] discloses images are captured [thus, the images will be stored in associated
memory/storage for processing]. Also see para [0048]),

wherein the digital image file comprises information that corresponds to individua! pixels

within the digital image (para [0041] discloses obtaining pixe! shift amount map from storage [claimed information corresponding to
pixels)); receive a first starting point through a user interface, wherein the first starting point is received through a user selection of a first
beginning portion of the digital image; receive a first ending point through the user interface, wherein the first ending point is received
through a user selection of a first ending portion of the user interface (para [0046) discloses input/output unit 15 is a unit that receives an
input operation by a user. Further, para [0096] discloses user inputs shift amount. Further as disclosed in Fig. 8, a shift amount begins at a
starting pixel and shifts a determined distance to an ending point pixel), create a first link between the first starting point and the first
ending point, wherein the first link comprises: a first direction extending from the first starting point to the first ending point (para [0091]
discloses user inputs shift direction. Further, as disclosed in Fig. 8, a pixel distance from a starting point to an end/target point is
determined with an associated direction for shifting the associated pixels. Also, see para [0061], user selects target point); and a first
length between the first starting point and the first ending point (Fig. 8, pixel shift distance. Also see para [0096], pixel shift amount);
identify a first set of pixels that lie between the first starting point and the first ending point (Fig. 8 discloses determining a pixel distance
which is the amount of pixels to shift from a starting pixe! to a target pixel); and shift the first set of pixels in the first direction (para [0091)]
and [0093] pixels are shifted based on pixel shift direction) and rendering the first set of pixels being shifted (para [0086], morphed image
is generated and provided to user).

OMRON fails to disclose identify a particular portion of the digital image to mask, wherein the mask prevents pixels covered by the mask
from being shifted; and wherein the first set of pixels comprises rendering and re-rendering in a loop.

However, JVC, in analogous art, teaches image processing (abstract). JVC further teaches identify a particular portion of the digital image
to mask, wherein the mask prevents pixels covered by the mask from being shifted (para [0086] discloses pixels of only the person region
are shifted without shifting the pixels of the peripheral background region of the person region, where, as further disclosed in para [0071],
masks are used to indicate the respective regions [thus, the mask will specific which regions to omit from the shifting procedure]).
Therefore, it would have been obvious to one of ordinary skill in the art at the time of the invention to use the teachings of JVC to
incorporate masking pixels to omit from a shifting procedure in the invention of OMRON in order to enhance flexibility in processing
images by selecting predefined regions to perform analysis and processing (para [0086], JVC).

Furthermore, ANDERSON, in analogous art, teaches image processing (abstract). ANDERSON further teaches rendering and
re-rendering in a loop (para [0025] discloses a rendering module which iteratively renders images on the display device [claimed rendering
and re-rendering in a loop). Also see para [0048]).

Therefore, it would have been obvious to one of ordinary skill in the art at the time of the invention to use the teachings of ANDERSON to
incorporate rendering and re-rendering in the invention of OMRON in order to progressively monitor the quality of images as they are
processed iteratively (para [0004), ANDERSON).

Regarding Claim 2, modified OMRON teaches wherein receiving an indication of a particular portion of the digital image comprises
receiving through a user interface a selection of a particular pixel within the digita! image (para [0061] discloses user can designate pixels
directed to desired regions/portions of an image such as an organ).

OMRON fails to disclose generating a mask. However, JVC, in analogous art, teaches a mask (para [0071], masks are used to indicate
the respective regions).

Therefore it would have been obvious to one of ordinary skill in the art at the time of the invention to use the teachings of JVC to
incorporate masking pixels to omit from a shifting procedure in the invention of OMRON in order to enhance flexibility in processing
images by selecting predefined regions to perform analysis and processing (para [0086], JVC).

Form PC L/ISA/Z3 1 (BOX NO. V) (January 2015)
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WRITTEN OPINION OF THE International application No.

INTERNATIONAL SEARCHING AUTHORITY PCT/US2017/044256

Supplemental Box

In case the space in any of the preceding boxes is not sufficient.
Continuation of:

Regarding Claim 3, modified OMRON teaches the computer system of claim 2, wherein the executable instructions include instructions
that are executable to configure the computer system (para [0047) discloses processing device such as a CPU executing control
programs. Also see para [0024], program for causing a computer to execute the image processing method).

OMRON fails to disclose generate the mask by: identifying one or more edges that form a boundary around the particular pixel; and
generating the mask to cover area within the boundary.

However, JVC, in analogous art, teaches generate the mask by: identifying one or more edges that form a boundary around the
particular pixel (para [0096) discloses edge region of the mask); and generating the mask to cover area within the boundary {para [0071],
masks are used to indicate the respective regions. Further, para [0141] discloses object boundary part of a mask).

Therefore it would have been obvious to one of ordinary skill in the art at the time of the invention to use the teachings of JVC to
incorporate masking pixels to omit from a shifting procedure in the invention of OMRON in order to enhance flexibility in processing
images by selecting predefined ragions to perform analysis and processing (para [0086], JVC).

Regarding Claim 15, OMRON discloses a method (method for morphing a captured image) for automating the shifting of pixels within a
digital image (para [0038] discloses image capture apparatus includes shift amount map, where, as further disclosed in para
[0041]-{0044], pixels of an image are shifted),

comprising: accessing, from memory, a digital image file (para [0038] discloses images are captured [thus, the images will be stored in
associated memory/storage for processing]. Also see para [0048]),

wherein the digital image file comprises information that corresponds to individual pixels

within the digital image (para [0041] discloses obtaining pixel shift amount map from storage [claimed information corresponding to
pixels]); receive a first starting point through a user interface, wherein the first starting point is received through a user selection of a first
beginning portion of the digital image; receive a first ending point through the user interface, wherein the first ending point is received
through a user selection of a first ending portion of the user interface (para [0046] discloses input/output unit 15 is a unit that receives an
input operation by a user. Further, para [0096] discloses user inputs shift amount. Further as disclosed in Fig. 8, a shift amount begins at
a starting pixe! and shifts a determined distance to an ending point pixel); create a first link between the first starting point and the first
ending point, wherein the first link comprises: a first direction extending from the first starting point to the first ending point (para [0091]
discloses user inputs shift direction. Further, as disclosed in Fig. 8, a pixel distance from a starting point to an end/target point is
determined with an associated direction for shifting the associated pixels. Also, see para [0061]}, user selects target point); and a first
length between the first starting point and the first ending point (Fig. 8, pixe! shift distance. Also see para [0096], pixel shift amount);
identifying a first set of pixels that lie between the first starting point and the first ending point (Fig. 8 discloses detarmining a pixel
distance which is the amount of pixels to shift from a starting pixel to a target pixel); and shift the first set of pixels in the first direction
(para [0091] and [0093] pixels are shifted based on pixel shift direction) and rendering the first set of pixels being shifted (para [0086],
morphed image is generated and provided to user).

OMRON fails to disclose identifying a particular portion of the digital image to mask, wherein the mask prevents pixels covered by the
mask from being shifted; and wharein the first set of pixels comprises rendering and re-rendering in a loop.

However, JVC, in analogous art, teaches image processing (abstract). JVC further teaches identifying a particular portion of the digital
image to mask, wherein the mask prevents pixels covered by the mask from being shifted (para [0086] discloses pixels of only the
person region are shifted without shifting the pixels of the peripheral background region of the person region, where, as further disclosed
in para [0071), masks are used to indicate the respective regions [thus, the mask will specific which regions to omit from the shifting
procedure]).

Therefore it would have been obvious to one of ordinary skill in the art at the time of the invention to use the teachings of JVC to
incorporate masking pixels to omit from a shifting procedure in the invention of OMRON in order to enhance flexibility in processing
images by selecting predefined regions to perform analysis and processing (para [0086], JVC).

Furthermore, ANDERSON, in analogous art, teaches image processing (abstract). ANDERSON further teaches rendering and
re-rendering in a loop (para [0025] discloses a rendering module which iteratively renders images on the display device [claimed
rendering and re-rendering in a loop). Also see para [0048]).

Therefore, it would have been obvious to one of ordinary skill in the art at the time of the invention to use the teachings of ANDERSON to
incorporate rendering and re-rendering in the invention of OMRON in order to progressively monitor the quality of images as they are
processed iteratively (para [0004], ANDERSON).

Regarding Claim 16, modified OMRON teaches wherein receiving an indication of a particular portion of the digital image comprises
receiving through a user interface a selection of a particular pixel within the digital image (para [0061] discloses user can designate pixels
directed to desired regions/portions of an image such as an organ).

OMRON fails to disclose generating a mask. However, JVC, in analogous art, teaches a mask (para [0071], masks are used to indicate
the respective regions).

Therefore it would have been obvious to one of ordinary skill in the art at the time of the invention to use the teachings of JVC to
incorporate masking pixels to omit from a shifting procedure in the invention of OMRON in order to enhance flexibility in processing
images by selecting predefined regions to perform analysis and processing (para [0086], JVC).

Regarding Claim 17, modified OMRON fails to disclose generate the mask by: identifying one or more edges that form a boundary
around the particular pixel; and generating the mask to cover area within the boundary.

However, JVC, in analogous art, teaches generate the mask by: identifying one or more edges that form a boundary around the
particular pixel (para [0096] discloses edge region of the mask); and generating the mask to cover area within the boundary (para [0071],
masks are used to indicate the respective regions. Further, para [0141] discloses object boundary part of a mask).

Therefore it would have been obvious to one of ordinary skill in the art at the time of the invention to use the teachings of JVC to
incorporate masking pixels to omit from a shifting procedure in the invention of OMRON in order to enhance flexibility in processing
images by selecting predefined regions to perform analysis and processing (para [0086], JVC).

Form PCT/ISA/237 (Suppleinciilal Bua) (January 2013)

Page 89 of 231



PCT/US2017/044256 06.10.2017

WRITTEN OPINION OF THE International application No.

INTERNATIONAL SEARCHING AUTHORITY PCT/US2017/044256

Supplemental Box

In case the space in any of the preceding boxes is not sufficient.
Continuation of:

Claims 7-9, 13, and 14 lack an inventive step under PCT Atticle 33(3) as being obvious over OMRON CORPORATION (hereinafter
OMRON) in view of ANDERSON.

Regarding Claim 7, OMRON teaches method (method for morphing a captured image) for automating the shifting of pixels within a digital
image (para [0038] discloses image capture apparatus includes shift amount map, where, as further disclosed in para [0041]-[0044],
pixels of an image are shifted), comprising: receiving a first indication of a first starting point through a user interface {para [0046]
discloses input/output unit 15 is a unit that receives an input operation by a user. Further, para [0096] discloses user inputs shift amount.
Further as disclosed in Fig. 8, a shift amount begins at a starting pixel and shifts a determined distance to an ending point pixel), wherein
the first starting point is received through a user selection of a portion of the digital image (para [0061] discloses user can designate
pixels directed to desired regions/portions of an image such as an organ); receiving, through the user interface, a first direction
associated with the first starting point (para [0091] discloses user inputs shift direction. Further, as disclosed in Fig. 8, a pixel distance
from a starting point to an end/target point is determined with an associated direction for shifting the associated pixels. Also, see para
[0061], user selects target point); selecting a first set of pixels extending in the first direction away from the first starting point (Fig. 8
discloses determining a pixel distance which is the amount of pixels to shift from a starting pixel to a target pixel); and shifting the first set
of pixels in the first direction (para [0091] and [0093] pixels are shifted based on pixel shift direction), wherein shifting the first set of pixels
comprises rendering the first set of pixels being shifted (para [0086], morphed image is generated and provided to user).

OMRON fails to disclose wherein the first set of pixels comprises rendering and re-rendering in a loop.

However, ANDERSON, in analogous art, teaches rendering and re-rendering in a loop (para [0025] discloses a rendering module which
iteratively renders images on the display device [claimed rendering and re-rendering in a loop]. Also see para [0048]).

Therefore it would have been obvious to one of ordinary skill in the art at the time of the invention to use the teachings of ANDERSON to
incorporate rendering and re-rendering in the invention of OMRON in order to progressively monitor the quality of images as they are
processed iteratively (para [0004], ANDERSON).

Regarding Claim 8, modified OMRON teaches the method as recited in claim 7, further comprising receiving an indication of an ending
point through a user interface (para [0061] discloses target points are set by the user. Further, Fig. 8 discloses pixel are shifted from a
starting point to the target point by a determined shift amount), wherein the ending point is received through a user selection of a different
portion of the digital image (para [0061] discloses a user can designate only a desired organ, and control points and a target point are
arranged only with respect to the designated organ).

Regarding Claim 9, modified OMRON teaches the method as recited in claim 8, further comprising when a pixel selected from

the first set of pixels reaches the ending point (Fig. 8, pixels are shifted from a starting point to a target point and are shifted by a
determined amount of pixels) and rendering the pixels being shifted from the first starting point to the ending point (para [0086], morphed
image is generated and provided to user).

OMRON fails to disclose wherein the first set of pixels comprises rendering and re-rendering in a loop.

However, ANDERSON, in analogous art, teaches rendering and re-rendering in a loop (para [0025] discloses a rendering module which
iteratively renders images on the display device [claimed rendering and re-rendering in a loop). Also see para [0048]).

Therefore it would have been obvious to one of ordinary skill in the art at the time of the invention to use the teachings of ANDERSON to
incorporate rendering and re-rendering in the invention of OMRON in order to progressively monitor the quality of images as they are
processed iteratively (para [0004], ANDERSON).

Regarding Claim 13, modified OMRON teaches the method as recited In claim 7, further comprising: receiving a second indication of a
second starting point through a user interface, wherein the second starting point is received through a user selection of a portion of the
digital image; receiving, through the user interface, a second direction associated with the second starting point; selecting a second set of
pixels extending in the second direction away from the second starting point; and shifting the second set of pixels in the second direction
(para [0046] discloses input/output unit 15 is a unit that receives an input operation by a user. Further, para [0096] discloses user inputs
shift amount. Further as disclosed in Fig. 8, a first and second shift amounts are designated where a respective shift amount begins at a
starting pixe! and shifts a determined distance to an target/ending point pixel), and rendering the first set of pixels being shifted (para
[0086], morphed image is generated and provided to user).

OMRON fails to disclose rendering and re-rendering in a loop the second set of pixels being shifted.

OMRON fails to disclose wherein the first set of pixels comprises rendering and re-rendering in a loop.

However, ANDERSON, in analogous art, teaches rendering and re-rendering in a loop (para [0025] discloses a rendering module which
iteratively renders images on the display device [claimed rendering and re-rendering in a loop]. Also see para [0048]).

Therefore it would have been obvious to one of ordinary skill in the art at the time of the invention to use the teachings of ANDERSON to
incorporate rendering and re-rendering in the invention of OMRON in order to progressively monitor the quality of images as they are
processed iteratively (para [0004), ANDERSON).

Regarding Claim 14, modified OMRON teaches the method as recited in claim 13, wherein the first direction is different from the second
direction (Fig. 8 discloses a first and second direction for shifting pixels by a respective shift amount to a target point).
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Claims 10-12 lack an inventive step under PCT Article 33(3) as being obvious over OMRON CORPORATION (hereinafter OMRON) in
view of ANDERSON and JVC KENWOOD CORPORATION (hereinafter JVC).

Regarding Claim 10, modified OMRON fail to disclose comprising receiving an indication to generate a mask over a portion of the digital
image, wherein pixels under the mask are prevented from shifting.

However, JVC, in analogous art, teaches receiving an indication to gensrate a mask over a portion of the digital image, wherein pixels
under the mask are prevented from shifting (para [0086] discloses pixels of only the person region are shifted without shifting the pixels
of the peripheral background region of the person region, where, as further disclosed in para [007 1}, masks are used to indicate the
respective regions [thus, the mask will specific which regions to omit from the shifting procedure]).

Therefore, it would have been obvious to one of ordinary skill in the art at the time of the invention to use the teachings of JVC to
incorporate masking pixels to omit from a shifting procedure in the invention of OMRON in order to enhance flexibility in processing
images by selecting predefined regions to perform analysis and processing (para [0086], JVC).

Regarding Claim 11, modified OMRON teaches the method as recited in claim 10, further comprising receiving through a user interface a
selection of a particular pixel within the digital image (para [0061] discloses user can designate pixels directed to desired regions/portions
of an image such as an organ).

OMRON fails to disclose selecting a mask. However, JVC, in analogous art, teaches generating a mask (para [0071], masks are used to
indicate the respective regions). Furthermore, configuring processing of images is a practice well known in the art and the specifics
(selecting a mask to generate) is a matter of design choice. Therefore it would have been obvious to one of ordinary skill in the art at the
time of the invention to use the teachings of JVC to incorporate generating desired masks to omit specified pixels from a shifting
procedure in the invention of OMRON in order to enhance flexibility in processing images by selecting predefined regions to parform
analysis and processing (para [0086), JVC).

Regarding Claim 12, modified OMRON fails to disclose identifying one or more edges that form a boundary around the particular pixel;
and generating the mask to cover area within the boundary.

However, JVC, in analogous art, teaches generate the mask by: identifying one or more edges that form a boundary around the
particular pixel (para [0096] discloses edge region of the mask); and generating the mask to cover area within the boundary (para [0071],
masks are used to indicate the respective regions. Further, para [0141] discloses object boundary part of a mask).

Therefore it would have been obvious to one of ordinary skill in the art at the time of the invention to use the teachings of JVC to
incorporate masking pixels to omit from a shifting procedure in the invention of OMRON in order to enhance flexibility in processing
images by selecting predefined regions to perform analysis and processing (para [0086], JVC).

Claims 4-6 and 18-20 meet the criteria set out in PCT Article 33(2)-(3), because the prior art does not teach or fairly suggest:

Regarding claim 4, the prior art of record, individually or in combination, does not teach or fairly suggest the computer system of claim 1,
wherein the executable instructions include instructions that are executable to configure the computer system to: receive a second
starting point through the user interface, wherein the 10 second starting point is received through a user selection of a second beginning
portion of the digital image; receive a second ending point through the user interface, wherein the second ending point is received
through a user selection of a second beginning portion of the user interface; 15 create a second link between the second starting point
and the second ending point, wherein the second link comprises: a second direction extending from the second starting point to the
second ending point; and a second length between the second starting point and the second 20 ending point; identify a second set of
pixels that lie between the second starting point and the second ending point; and shift the second set of pixels in the second direction,
wherein shifting the second set of pixels comprises rendering and re-rendering in a loop the 25 second set of pixels being shifted.

Claims 5 and 6 depend from claim 4, and therefore meet the criteria set out in PCT Article 33(2)-(3) for at least the same reasons as
claim 4.

Regarding claim 5, the prior art of record, individually or in combination, does not teach or fairly suggest the computer system of claim 4,
wherein the first direction is different from the second direction.

Regarding claim 6, the prior art of record, individually or in combination, does not teach or fairly suggest the computer system of claim 4,
wherein the magnitude of the shifting of the first set of pixels is proportionally related to the first length and the magnitude of the 30
shifting of the second set of pixels is proportionally related to the second length.

Regarding claim 18, the prior art of record, individually or in combination, does not teach or fairly suggest the method of claim 15, further
comprising: receiving a second starting point through the user interface, wherein the second starting point is received through a user
selection of a second beginning portion of the digital image; 10 receiving a second ending paint through the user interface, wherein the
second ending point is received through a user selection of a second beginning portion of the user interface; creating a second link
between the second starting point and the second ending point, wherein the second link comprises: 15 a second direction extending from
the second starting point to the second ending point; and a second length between the second starting point and the second ending
point; identifying a second set of pixels that lie between the second starting 20 point and the second ending point; and shifting the second
set of pixels in the second direction, wherein shifting the second set of pixels comprises rendering and re-rendering in a loop the second
set of pixels being shifted.

Claims 19 and 20 depend from claim 18, and therefore meet the criteria set out in PCT Article 33(2)-(3) for at least the same reasons as
claim 18.

Regarding claim 18, the prior art of record, individually or in combination, does not teach or fairly suggest the method of claim 18,
wherein the first direction is different from the second 25 direction.
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Regarding claim 20, the prior art of record, individually or in combination, does not teach or fairly suggest the method of claim 18,

wherein the magnitude of the shifting of the first set of pixels is proportionally related to the first length and the magnitude of the shifting
of the second set of pixels is proportionally related to the second length

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) (January 2015)

Page 92 of 231



Electronic Acknowledgement Receipt

EFS ID: 39777767
Application Number: 16802254
International Application Number:
Confirmation Number: 5699

Title of Invention:

AUTOMATED PIXEL SHIFTING WITHIN A VIDEO FILE

First Named Inventor/Applicant Name:

Troy Plota

Customer Number:

22913

Filer:

John C. Stringham/Anastasiia Matkovska

Filer Authorized By:

John C. Stringham

Attorney Docket Number: 20970.18.1.1
Receipt Date: 19-JUN-2020
Filing Date: 26-FEB-2020

Time Stamp: 17:23:16

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment no
File Listing:
Document .. . File Size(Bytes Multi Pages
Y Document Description File Name ile Size( y i Y I. . 9
Number Message Digest | Part/.zip| (ifappl.)
164810
Information Disclosure Statement (IDS) | 20970-18-1-1_2020-06-19_|DS.
! Form (SB08) df no 3
orm ( p dbb702c29c8264 1f6ec1 1680991822f5f99b|
7258

Warnings:

Page 93 of 231




Information:

This is not an USPTO supplied IDS fillable form

1534970
2 Non Patent Literature Palette_cycling_.pdf no 8
3a3a976137ea2904946b392d5aef87ca6391
cl41
Warnings:
Information:
906196
3 Non Patent Literature ISR_WO_PCTUdeZO1 7044256. no 9
p 6ecab0c64ec228d456cb4617a5337df3008
59cb4
Warnings:
Information:
519422
4 Other Reference-Patent/App/Search 15660677 _NOA.pdf no 1
documents
24137ac975a87 1dd3c6e8dd2daafidabdss
ced46
Warnings:
Information:
674196
5 Other Reference-Patent/App/Search 15660677 _OA_05-06-2019.pdf no 24
documents
€291f50ebbe86c24fd9f2750579e5a8ae2e7|
Warnings:
Information:
604888
6 Other Reference-Patent/App/Search 16102055_NOA.pdf no 14
documents
0744a33583d9619ef04131f26a683d4 53917
b01c
Warnings:
Information:
1266397
7 Other Reference-Patent/App/Search 16102055_OA_01-18-2019.pdf no 35
documents
779b686bf04alab3a371a8249a780370e24|
e66ed
Warnings:
Information:
2123967
3 Other Reference-Patent/App/Search 16102055_OA_10-02-2018.pdf no 58
documents
ba91fdb29b827ae49d8c152bd352fcfd49e
9a061
Warnings:
Information:

Page 94 of 231




468411

Other Reference-Patent/App/Search

9 16162206_NOA.pdf no 9
documents
fSaefe6a73b7169fe2b65d944fa374498915
1676
Warnings:
Information:
488041
10 Other Reference-Patent/App/Search 16162206_OA_05-03-2019.pdf no 17
documents
a00c003aa0024a783095b5607c9590d726f]
a0532
Warnings:
Information:
1638336
1 Other Reference-Patent/App/Search 16162206_OA_12-26-2018.pdf no 49
documents
bfd7e13953c515d03ebad3aa3317422a0bf|
484df
Warnings:
Information:
2176259
12 Other Reference-Patent/App/Search 15660677_OA_09-26-2018.pdf no 59
documents
29568ac7986e251d9f4df1b181f13c818a02|
483
Warnings:
Information:
Total Files Size (in bytes): 12565893

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.

Page 95 of 231




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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
16/802,254 02/26/2020 Troy Plota 20970.18.1.1 5699
22013 7590 01/07/2021 | A AMINGR |
Workman Nydegger
60 East South Temple LHYMN, SARAH
Suite 1000
Salt Lake City, UT 84111 | ART UNIT | paper~UMBER |
2613
| NOTIFICATION DATE | DELIVERY MODE |
01/07/2021 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the
following e-mail address(es):

Docketing @wnlaw.com

PTOL-90A (Rev. 04/07)

Page 96 of 231



Application No. Applicant(s)
16/802,254 Plota et al.

Office Action Summary Examiner Art Unit AlA (FITF) Status
Sarah Lhymn 2613 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) Responsive to communication(s) filed on 26 Feb 2020.
0 A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon
2a)(] This action is FINAL. 2b) ¥ 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)J 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 parre 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) 1-20 is/are rejected.
8) [ Claim(s) ____is/are objected to.
9) (J 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)(1 The specification is objected to by the Examiner.
11)[@ The drawing(s) filed on 26 Feb 2020 is/are: a)¥ accepted or b)(] 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)ld All b)(J Some**  ¢)J None of the:
1.[] Certified copies of the priority documents have been received.
2.(J Certified copies of the priority documents have been received in Application No.

3.00 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:
Paper No(s)/Mail Date I—
U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20210102

Page 97 of 231




Application/Control Number: 16/802,254 Page 2
Art Unit: 2613

DETAILED ACTION

Notice of Pre-AlA or AIA Status
1. The present application, filed on or after March 16, 2013, is being examined

under the first inventor to file provisions of the AlA.

Claim Objections
2. Claims 13-18 objected to because of the following informalities: each of
these claims begin with “The method..” but base independent claim 12 is not a method

claim. Appropriate correction is required.

Claim Rejections - 35 USC § 101

3. 35 U.S.C. 101 reads as follows:

Whoever invents or discovers any new and useful process, machine, manufacture, or
composition of matter, or any new and useful improvement thereof, may obtain a patent
therefor, subject to the conditions and requirements of this title.

4. Claims 12-18 are rejected under 35 U.S.C. 101 because the claimed invention is
directed to non-statutory subject matter. Regarding claims 12-18, the instant claims
recite the limitation of "A computer program product comprising one or more computer

storage media". The claims are directed toward an article of manufacture and normally
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would be statutory. However, the specification does not provide a definition of
“‘computer program product” and defines computer storage media to include
transmission computer-readable media (i.e. transitory signals and propagating waves).
See specification, para. 87.

Thus under the broadest reasonable interpretation of "computer program
product” the claim is directed toward non-statutory type computer-readable storage
media such as transitory signals and propagating waves. Applicant is advised to amend
the respective claims to exclude such transitory embodiments by adding “non-transitory”

to the computer program product, which would render the claims statutory.

Double Patenting
5. 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 conflicting claims 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,
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686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 F.2d 438, 164 USPQ 619
(CCPA 1970); 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 nonstatutory
double patenting provided the reference application or patent either is shown to be
commonly owned with the examined application, or claims an invention made as a
result of activities undertaken within the scope of a joint research agreement. See
MPEP § 717.02 for applications subject to examination under the first inventor to file
provisions of the AlA as explained in MPEP § 2159. See MPEP § 2146 et seq. for
applications not subject to examination under the first inventor to file provisions of the
AlA. A terminal disclaimer must be signed in compliance with 37 CFR 1.321(b).

The USPTO Internet website contains terminal disclaimer forms which may be
used. Please visit www.uspto.gov/patent/patents-forms. The filing date of the application
in which the form is filed determines what form (e.g., PTO/SB/25, PTO/SB/26,
PTO/AIA/25, or PTO/AIA/26) 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
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6. Claims 1-20 are rejected on the ground of nonstatutory double patenting as
being unpatentable over claims 1-5, and 7-18 of U.S. Patent No. 10,621,469 in view

of Ein-Gal (U.S. Patent Application Publication No. 2014/0344804 A1). See the
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Application/Control Number: 16/802,254 Page 5
Art Unit: 2613

table below for a claim correspondence between claims of this instant application and
claims of the issued patent. The claims of the instant application are substantively

encompassed by claims of the issues patent.

U.S. 16/802,254 U.S. 10/621,469
Claim 1 Claim 1
Claim 2 Claim 2
Claim 3 Claim 1
Claim 4 Claim 2
Claim 5 Claim 3
Claim 6 Claim 4
Claim 7 Claim 5
Claim 8 Claim 7
Claim 9 Claim 8
Claim 10 Claim 9
Claim 11 Claim 10
Claim 12 Claim 11
Claim 13 Claim 12
Claim 14 Claim 13
Claim 15 Claim 14
Claim 16 Claim 15
Claim 17 Claim 16
Claim 18 Claim 17
Claim 19 Claim 18
Claim 20 Claim 18
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Application/Control Number: 16/802,254 Page 6
Art Unit: 2613

Regarding claims 1-11, Ein-Gal teaches that a system for providing software to a
client device is known (Ein-Gal, Abstract, para. 6 and claim 1).

Regarding claims 12-18, Ein-Gal also teaches computer program products (see
Fig. 7 and related description).

Regarding claims 19-20, Ein-Gal also teaches methods for transmitting
instructions to a client device (Abstract, paras. 6, 17-19, claim 1).

Modifying the above issued patent, to have the substance of the patents
embodied in any of the above environments, as taught by Ein-Gal, would have been
obvious to one of ordinary skill in the art as of the effective filing date of Applicant’s
claims. The motivation would be to take advantage of known computing architecture for

hardware and software applications.

Conclusion
The prior art made of record and not relied upon is considered pertinent to
applicant's disclosure. The references on the PTO-892 are relevant to image processing

for pixel shifts or video modifications.

Any inquiry concerning this communication or earlier communications from the

examiner should be directed to Sarah Lhymn whose telephone number is (571)270-

0632. The examiner can normally be reached on M-F, 9:00 AM to 6:00 PM EST.
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Examiner interviews are available via telephone, in-person, and video
conferencing using a USPTO supplied web-based collaboration tool. To schedule an
interview, applicant is encouraged to use the USPTO Automated Interview Request
(AIR) at http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’'s
supervisor, Xiao Wu can be reached on 571-272-7761. 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 https://ppair-
my.uspto.gov/pair/PrivatePair. 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.

Sarah Lhymn
Primary Examiner
Art Unit 2613

/Sarah Lhymn/
Primary Examiner, Art Unit 2613
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PATENT APPLICATION
Docket No. 20970.18.1.1

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of: )
Troy Plota, ef al. )
)
Serial No.: 16/802,254 ) Art Unit
) 2613
Confirmation No.: 5699 )
)
Filed: February 26, 2020 )
)
For: AUTOMATED PIXEL SHIFTING WITHIN A )
VIDEO FILE )
)
Examiner: SARAH LHYMN )
)

PETITION FOR EXTENSION OF TIME

Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450
Sir;

Pursuant to 37 C.F.R. § 1.136(a), it is respectfully requested that the shortened statutory
period which was set for responding to the Office Action dated January 7, 2021 (paper no.
20210102), be extended for Three Month(s) until July 7, 2021.

Payment in the amount of $740.00 using the Credit Card payment option in E-Filer with
RAM will be used to cover the payment of the fees with respect to this extension of time.

The Commissioner is hereby authorized to charge payment of any of the following fees that

may be applicable to this communication, or credit any overpayment, to Deposit Account No. 23-

3178: (1) any filing fees required under 37 CFR § 1.16; (2) any patent application and
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reexamination processing fees under 37 CFR § 1.17; and/or (3) any post issuance fees under 37 CFR
§ 1.20. In addition, if any additional extension of time is required, which has not otherwise been
requested, please consider this a petition therefore and charge any additional fees that may be

required to Deposit Account No. 23-3178.

DATED this 7' day of July, 2021.
Respectfully submitted,
/W. BRAD BARGER/

JOHN C. STRINGHAM
Registration No. 40,831

W. BRAD BARGER
Registration No. 69,566
WORKMAN | NYDEGGER
Attorneys for Applicant
Customer No. 22913
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PATENT
APPLICATION
Docket No. 20970.18.1.1

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of: )
Troy Plota, et al. )
)
Serial No.: 16/802,254 ) Art Unit
) 2613
Confirmation No.: 5699 )
)
Filed: February 26, 2020 )
)
For: AUTOMATED PIXEL SHIFTING WITHIN A )
VIDEO FILE )
)
Examiner: SARAH LHYMN )
)

TRANSMITTAL FOR AMENDMENT "A"
WITH EXTENSION OF TIME

VIA eFILE AMENDMENT
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450
Dear Sir:

Transmitted herewith is an Amendment “A” and Response for entry in the above-
identified application.

X Torender the transmitted Amendment “A” and Response timely filed enclosed
are the following:

X Petition for Three Month Extension of Time ($740.00).

The fee has been calculated as follows:
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X Payment in the amount of $740.00 using the Credit Card payment option in E-
Filer with RAM will be used to cover the payment of the fees with respect to this
RCE and Extension of Time.

X The Commissioner is hereby authorized to charge payment of any of the
following fees that may be applicable to this communication, or credit any
overpayment, to Deposit Account No. 23-3178: (1) any filing fees required
under 37 CFR § 1.16; (2) any patent application and reexamination processing
fees under 37 CFR § 1.17; and/or (3) any post issuance fees under 37 CFR §
1.20. In addition, if any additional extension of time is required, which has not
otherwise been requested, please consider this a petition therefore and charge any
additional fees that may be required to Deposit Account No. 23-3178.

Dated this 7% day of July, 2021.

Respectfully submitted,
/W. BRAD BARGER/

JOHN C. STRINGHAM
Registration No. 40,831

W. BRAD BARGER
Registration No. 69,566
WORKMAN | NYDEGGER
Attorneys for Applicant
Customer No. 22913
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Electronic Patent Application Fee Transmittal

Application Number:

16802254

Filing Date:

26-Feb-2020
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AUTOMATED PIXEL SHIFTING WITHIN A VIDEO FILE

First Named Inventor/Applicant Name:

Troy Plota

Filer: William Brad Barger/Gabrielle Price
Attorney Docket Number: 20970.18.1.1
Filed as Small Entity
Filing Fees for Utility under 35 USC 111(a)
s . Sub-Total in
Description Fee Code Quantity Amount USD($)

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Extension-of-Time:
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.. . Sub-Total in
Description Fee Code Quantity Amount USD($)
Extension - 3 months with $0 paid 2253 1 740 740
Miscellaneous:
Total in USD ($) 740
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Electronic Acknowledgement Receipt

EFS ID: 43188107
Application Number: 16802254
International Application Number:
Confirmation Number: 5699

Title of Invention:

AUTOMATED PIXEL SHIFTING WITHIN A VIDEO FILE

First Named Inventor/Applicant Name:

Troy Plota

Customer Number:

22913

Filer:

William Brad Barger/Gabrielle Price

Filer Authorized By:

William Brad Barger

Attorney Docket Number: 20970.18.1.1
Receipt Date: 07-JUL-2021
Filing Date: 26-FEB-2020

Time Stamp: 17:25:04

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment yes

Payment Type CARD

Payment was successfully received in RAM $740

RAM confirmation Number E202177H25284907
Deposit Account 233178

Authorized User

Gabrielle Price

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
Document Description File Name ( y i . . 9
Number Message Digest | Part/.zip| (ifappl.)
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111
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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/26

Doc Code: DIST.E.FILE U.S. Patent and Trademark Office

Document Description: Electronic Terminal Disclaimer - Filed Department of Commerce
Electronic Petition Request TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING REJECTION OVER A

“PRIOR” PATENT

Application Number 16802254
Filing Date 26-Feb-2020
First Named Inventor Troy Plota
Attorney Docket Number 20970.18.1.1

Title of Invention

AUTOMATED PIXEL SHIFTING WITHIN A VIDEO FILE

< 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

PLOTAGRAPH, INC. 100%

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)

10621469

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.
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| 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.

O

Applicant claims the following fee status:

(® Small Entity
(O Micro Entity

(O 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 69566

(O Asoleinventor

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 Ajointinventor; all of whom are signing this request

Signat
Ignature /W.Brad Barger/

Name W. Brad Barger

*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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Electronic Patent Application Fee Transmittal

Application Number:

16802254

Filing Date:

26-Feb-2020

Title of Invention:

AUTOMATED PIXEL SHIFTING WITHIN A VIDEO FILE

First Named Inventor/Applicant Name:

Troy Plota

Filer: William Brad Barger/Gabrielle Price
Attorney Docket Number: 20970.18.1.1
Filed as Small Entity
Filing Fees for Utility under 35 USC 111(a)
Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in
Basic Filing:
STATUTORY OR TERMINAL DISCLAIMER 2814 1 170 170

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:
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Description

Fee Code

Quantity

Amount

Sub-Total in
UsD($)

Extension-of-Time:

Miscellaneous:

Total in USD ($)

170
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Doc Code: DISQ.E.FILE
Document Description: Electronic Terminal Disclaimer — Approved

Application No.: 16802254
Filing Date: 26-Feb-2020

Applicant/Patent under Reexamination: Plota

Electronic Terminal Disclaimer filedon  July 7, 2021

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

EFSID: 43191157
Application Number: 16802254
International Application Number:
Confirmation Number: 5699

Title of Invention:

AUTOMATED PIXEL SHIFTING WITHIN A VIDEO FILE

First Named Inventor/Applicant Name:

Troy Plota

Customer Number:

22913

Filer:

William Brad Barger/Gabrielle Price

Filer Authorized By:

William Brad Barger

Attorney Docket Number: 20970.18.1.1
Receipt Date: 07-JUL-2021
Filing Date: 26-FEB-2020

Time Stamp: 17:29:08

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment yes

Payment Type CARD

Payment was successfully received in RAM $170

RAM confirmation Number E202177H29024971
Deposit Account 233178

Authorized User

Gabrielle Price

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.)

33587

1 Terminal Disclaimer-Filed (Electronic) eTerminal-Disclaimer.pdf no 2

1123d737fddd5557786c96eea587d 2c580¢|
a6d85

Warnings:

Information:

30557

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

2b708de3d88b42280dcd0145f2ce3487e3q)
249e2

Warnings:

Information:

Total Files Size (in bytes): 64144

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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PATENT APPLICATION
Docket No. 20970.18.1.1

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of: )
Troy Plota, ef al. )
)
Serial No.: 16/802,254 ) Art Unit
) 2613
Confirmation No.: 5699 )
)
Filed: February 26, 2020 )
)
For: AUTOMATED PIXEL SHIFTING WITHIN A )
VIDEO FILE )
)
Examiner: SARAH LHYMN )
)

AMENDMENT A AND RESPONSE
AFTER NON-FINAL

VIA eFILE

Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450
Dear Sir:

In response to the Office Action of January 7, 2021 (“Office Action”), (Paper No.
20210102), please amend and reconsider the above-identified application, in which:

Amendments to the Claims are reflected in the listing of claims which begins on page 2
of this paper.
Remarks/Arguments begin on page 9 of this paper.
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AMENDMENTS TO THE CLAIMS

Listing of Claims:

1. (Original) A computer system providing, to a client computing device, software for
automating a shifting of pixels within a video file, the computer system comprising:

one or more processors; and

one or more computer-readable media having stored thereon executable instructions that
are transmitted to the client computing device for execution by one or more client processors on
the client computing device, the executable instructions comprising instructions that when
executed by the one or more client processors configure the client computing device to perform at
least the following:

access, from memory, a digital image file, wherein the digital image file comprises
information that corresponds to individual pixels within a frame of the digital image file;

receive a first starting point through a user interface, wherein the first starting point is
received through a user selection of a first beginning portion of a first image frame;

receive a first ending point through the user interface, wherein the first ending point is
received through a user selection of a first ending portion;

create a first digital link between the first starting point and the first ending point, wherein
the first digital link comprises:

a first direction extending from the first starting point to the first ending point; and

a first length between the first starting point and the first ending point;

identify a first set of pixels that lie along the first digital link between the first starting point
and the first ending point; and

shift the first set of pixels in the first direction.

Page 2 of 11
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2. (Original) The computer system of claim 1, wherein the first ending portion

comprises a particular portion of the first image frame.

3. (Original) The computer system of claim 1, wherein the digital image file comprises

a video file and the first image frame comprises a first video frame of the video file.

4. (Original) The computer system of claim 3, wherein the first ending portion

comprises a particular portion of a second video frame within the video file.

5. (Original) The computer system of claim 4, wherein the first digital link extends
across the first video frame and the second video frame, and the first video frame and the second

video frame are different.

6. (Original) The computer system of claim 5, wherein the executable instructions
include instructions that are executable to:

select, from within the first video frame, a first set of pixels adjacent to the first digital link;

shift the first set of pixels within the first video frame along a first portion of the first digital
link;

select, from within the second video frame, another set of pixels adjacent to the first digital
link; and

shift the other set of pixels within the second video frame along a second portion of the

first digital link.
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7. (Original) The computer system of claim 6, wherein shifting the first set of pixels
occurs at a shifting rate that is faster than a frame rate associated with the first video frame and the

second video frame.

8. (Original) The computer system of claim 1, wherein shifting the first set of pixels

comprises rendering in a loop the first set of pixels being shifted within the first image frame.

0. (Original) The computer system of claim 1, wherein the executable instructions
include instructions that are executable to configure the computer system to:

receive a second starting point through the user interface, wherein the second starting point
is received through a user selection of a second beginning portion of the first image frame;

receive a second ending point through the user interface, wherein the second ending point
is received through a user selection of a second ending portion,

create a second digital link between the second starting point and the second ending point,
wherein the second digital link comprises:

a second direction extending from the second starting point to the second ending point; and

a second length between the second starting point and the second ending point;

identify a second set of pixels that lie between the second starting point and the second
ending point; and

shift the second set of pixels in the second direction.
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10.  (Original) The computer system of claim 9, wherein the first direction is different

from the second direction.

11.  (Original) The computer system of claim 9, wherein a magnitude of the shifting of
the first set of pixels is proportionally related to the first length and the magnitude of the shifting

of the second set of pixels is proportionally related to the second length.

12. (Currently Amended) A computer program product comprising one or more non-
transitory computer storage media having stored thereon computer-executable instructions that,
when transmitted to a remote computer system for execution at a processor, cause athe remote
computer system to perform a method for automating a shifting of pixels within an image file, the
method comprising:

receiving a first indication of a first starting point through a user interface, wherein the first
starting point is received through a user selection of a first portion of a first image frame;

receiving, through the user interface, a first direction associated with the first starting
point;

creating a first digital link extending in the first direction from the first starting point;

selecting a first set of pixels that are along the first digital link and extend in the first
direction away from the first starting point; and

shifting the first set of pixels, in the first image frame, in the first direction.
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13. (Currently Amended) The computer program productmethed as recited in claim 12,

further comprising receiving an indication to generate a first mask over a second portion of the

first image frame, wherein pixels under the first mask are prevented from shifting.

14. (Currently Amended) The computer program productmethed as recited in claim 13,

further comprising computer-executable instructions that, when transmitted to the remote

computer system for execution at the processor, cause the remote computer system to perform a

method for automating the shifting of pixels within the image file. the method comprising

receiving through a user interface a selection of the second portion of the first image frame around

which the first mask should be generated.

15. (Currently Amended) The computer program productmethed of claim 14, further

comprising_computer-executable instructions that, when transmitted to the remote computer

system for execution at the processor, cause the remote computer system to perform a method for

automating the shifting of pixels within the image file, the method comprising:

identifying one or more edges that form a first boundary around the second portion; and

generating the first mask to cover area within the first boundary.

16. (Currently Amended) The computer program product methed-as recited in claim

13, further comprising_computer-executable instructions that, when transmitted to the remote

computer system for execution at the processor, cause the remote computer system to perform a

method for automating the shifting of pixels within the image file, the method comprising:
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mapping the second portion of the first image frame to an equivalent portion in a second
image frame, wherein the first image frame comprises a first video frame of a video file and the
second image frame comprises a second video frame of the video file;

identifying one or more edges that form a second boundary around the second portion; and

generating a second mask to cover area within the second boundary.

17. (Currently Amended) The computer program product methed-as recited in claim

16, further comprising_computer-executable instructions that, when transmitted to the remote

computer system for execution at the processor, cause the remote computer system to perform a

method for automating the shifting of pixels within the image file, the method comprising:

receiving a second indication of a first ending point through the user interface, wherein the
first ending point is received through a user selection of a particular portion of the second video
frame;

create a first digital link between the first starting point and the first ending point;

selecting, within the second video frame, a second set of pixels adjacent to the first digital
link and extending towards the first ending point; and

shifting the second set of pixels towards the first ending point.

18. (Currently Amended) The computer program product methed-as recited in claim
17, wherein pixels within the second video frame that are covered by the second mask are

prevented from shifting.
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19.  (Original) A method for transmitting to a client computing device instructions for
shifting pixels within a video file, comprising:
transmitting computer executable instructions to a client computing device, the computer
executable instructions configured to cause the client computing device to:
access, from memory, a digital image file, wherein the digital image file comprises
information that corresponds to individual pixels within a frame of the digital image file;
receive a first starting point through a user interface, wherein the first starting point is
received through a user selection of a first beginning portion of a first image frame;
receive a first ending point through the user interface, wherein the first ending point is
received through a user selection of a first ending portion;
create a first digital link between the first starting point and the first ending point, wherein
the first digital link comprises:
a first direction extending from the first starting point to the first ending point; and
a first length between the first starting point and the first ending point;
identify a first set of pixels that lie along the first digital link between the first starting point
and the first ending point; and

shift the first set of pixels in the first direction.

20.  (Original) The method of claim 19, wherein the digital image file comprises a video

file and the first image frame comprises a frame of the video file.
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REMARKS
The Non-Final Office Action (“Office Action”), mailed January 7, 2021, considered claims

1-20.

By this amendment claims 12—18 have been amended. No Claims have been added or
cancelled. Accordingly, claims 1-20 are pending, of which claims 1, 12, and 19 are the only
independent claims at issue. Support for the claim amendments is found throughout the originally

filed application and claims.

Claim Objections

The Office Action objected to claims 13-18 because of various informalities. In response,
Claims 13-18 have been amended. Applicants respectfully submit that the objection is now

overcome.

35 U.S.C. § 101 Rejection of Claims 12-18

The Office Action rejected claims 12-18 under 35 U.S.C. § 101 because the claimed
invention is directed to non-statutory subject matter. In response to this rejection, Applicants have

amended claim 12. Applicants respectfully request that the rejection under § 101 be withdrawn.

Obvious Type Double Patenting Rejection

In the Office Action, the Examiner rejects claims 1-20 under the judicially created doctrine
of obviousness-type double patenting in view of claims 1-5 and 7-18 of US 10,621,469 in view of
Ein-Gal (US 2014/0344804).

An electronically submitted terminal disclaimer relative to US Patent No. 10,621,469

accompanies this response in order to overcome this rejection. Withdrawal of this rejection and
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allowance of the pending claims is respectfully requested in view of the terminal disclaimer.

Conclusion

In view of the foregoing, Applicants respectfully submit that the remaining rejections of
record are also now moot and do not, therefore, need to be addressed individually at this time. It
will be appreciated, however, that Applicants have not acquiesced to any of the purported teachings
or assertions made in the Office Action regarding the cited art or the pending application, including
any official notice. Instead, Applicants reserve the right to challenge any of the purported
teachings or assertions made in the last action at any appropriate time in the future, should the need
arise. Furthermore, to the extent that the Examiner has relied on any official notice, explicitly or
implicitly, Applicants specifically request that the Examiner provide references supporting the
teachings officially noticed, as well as the required motivation or suggestion to combine the relied
upon notice with the other art of record.

In the event the Examiner finds any other issues that would need to be addressed before
allowance, the Examiner is invited to contact Applicants’ undersigned Attorneys directly.

The Commissioner is hereby authorized to charge payment of any of the following fees
that may be applicable to this communication, or credit any overpayment, to Deposit Account No.
23-3178: (1) any filing fees required under 37 CFR § 1.16; (2) any patent application and
reexamination processing fees under 37 CFR § 1.17; and/or (3) any post issuance fees under 37
CFR § 1.20. In addition, if any additional extension of time is required, which has not otherwise
been requested, please consider this a petition therefor and charge any additional fees that may be

required to Deposit Account No. 23-3178.
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Dated this 7% day of July, 2021.

Respectfully submitted,
/W. Brad Barger/

W. Brad Barger
Registration No. 69,566
Attorneys for Applicant
Customer No. 22913

WORKMAN NYDEGGER
60 East South Temple

Suite 1000

Salt Lake City, UT 84111
Phone: 801-533-9800

Fax: 801-328-1707
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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

Under the Paperwork Reduction Act of 1995, no persons are req

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 APPLICgIggmtSfEFFCEEEEg_gISI\IATION RECORD 16/802.954 02126/2020 (7o be Maied
ENTITY: {JLARGE sMALL (JMicro

(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
(] EXAMINATION FEE
(37 CFR 1.16(0), (p), or () N/A N/A N/A
TOTAL CLAIMS . .
(37 CFR 1.16(i)) minus 20 = x $50 -
INDEPENDENT CLAIMS . .
(37 GFR 1.16(h)) minus 3 = x $230 -
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).
(7) MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j))
* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL
APPLICATION AS AMENDED - PART I
(Column 1} (Column 2} (Column 3}
CLAIMS HIGHEST
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E AMENDMENT PAID FOR
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v I vinus | 3 -0 x 5240 - 0
< ] Application Size Fee (37 CFR 1.16(s))
[:] FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR
1.16(j))
TOTAL ADD'L FEE 0
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** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".

/MONICA D FRANCIS/

*** 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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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
20970-18-1A ACTION as well as, where applicable, item 5 below.
International application No. International filing date (day/month/year) (Earliest) Priority Date (day/month/vear)
PCT/US2018/056377 17 October 2018 18 October 2017

Applicant

PLOTA, TROY

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 Burcau.

This international search report consists of a total of 3/ sheets.

El 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:
[Zl the international application in the language in which it was filed.

E] 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. 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)).

c. D With regard to any nucleotide and/or amino acid sequence disclosed in the international application, see Box No. 1.
2. D Certain claims were found unsearchable (see Box No. II).
3. D 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.

D the text has been established, according to Rule 38.2, by this Authority as it appears in Box No. [V. 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. _7_;,‘
[Z] as suggested by the applicant.
E] as selected by this Authority, because the applicant failed to suggest a figure.
D 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/US2018/056377

A. CLASSIFICATION OF SUBJECT MATTER
IPC(8) - GO6K 9/00; GO6K 9/40; HO3L 7/00; HO3M 1/12; HO4N 7/01; HO4N 9/64 (2018.01)

CPC- G09G 2340/0421; GO9G 2340/0464; HO4N 5/145; HO4N 5/21; HO4N 7/012; HO4N 7/0122; HO4N
7/0132 (2018.08)

According to International Patent Classification (IPC) or to both national classification and [PC

B.  FIELDS SEARCIIED

Minimum documentation searched (classification system followed by classification symbols)
See Search History document

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

USPC - 348/251; 348/441; 348/459; 348/540; 348/542; 348/572; 382/167; 382/274 (keyword delimited)

Electronic data base consuited during the intemnational search (name of data base and, where practicable, search terms used)
See Search History document

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A US 2013/0201284 A1 (VIRGINIA VENTURE INDUSTRIES, LLC) 08 August 2013 (08.08.2013) |1-20
entire document
A US 5,086,482 A (KUMAGAI) 04 February 1992 (04.02.1992) entire document 1-20
A - |EP 1081956 A1 (UNIVERSITY OF WASHINGTON) 07 March 2007 (07.03.2007) entire 1-20
document
A US 8,244,061 B1 (CARSON et al) 14 August 2012 (14.08.2012) entire document 1-20
A ~|GIRGENSOHN et al. "A semi-automatic approach to home video editing." In: Proceedings of the | 1-20

13th annual ACM symposium on User interface software and technology. 08 November 2000
(08.11.2000) Retrieved from
<http://fxpal.fxpal.com/publications/a-semi-automatic-approach-to-home-video-editing.pdf>
entire document

D Further documents are listed in the continuation of Box C. D See patent family annex.

*  Special categories of cited documents: “T” later document published afier 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 apﬁhqanon but cited to understand
to be of particular relevance the principle or theory underlying the invention

“E" earlier application or patent but published on or afler 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 cannot be

special reason (a§ specified) ) o 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 combination
means being obviout to a person ckilled in tho art

“P"  document published prior to the international filing date buttater than  « g 4ocument member of the same patent family
the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report
16 December 2018 04 JA N 2019
Name and mailing address of the ISA/US Authorized officer
Mail Stop PCT, Attn: ISA/US, Commissioner for Patents Blaine R. Copenheaver
P.O. Box 1450, Alexandria, VA 22313-1450
N PCT Helpdesk: §71-272-4300
Facsimile No. 571-273-8300 PCT OSP: 571-272-7774

Form PCT/ISA/210 (second sheet) (January 2015)
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From the
INTERNATIONAL SEARCHING AUTHORITY

To: JOHN C. STRINGHAM PCT
60 EAST SOUTH TEMPLE, SUITE 1000

SALT LAKE CITY, UT 84111 WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY

(PCT Rule 43bis.1)

Date of mailing

(day/monthlyear) 04 JAN 20]9

Applicant’s or agent’s file reference FOR FURTHER ACTION

20970-18-1A See paragraph 2 below
International application No. International filing date (day/month/year) Priority date (day/month/year)
PCT/US2018/056377 17 October 2018 18 October 2017

International Patent Classification (IPC) or both national classification and [PC
IPC(8) - GO6K 9/00; GO6K 9/40; HO3L 7/00; HO3M 1/12; HO4N 7/01; HO4N 9/64 (2018.01)

CPC - G09G 2340/0421; GO9G 2340/0464; HO4N 5/145; HO4N 5/21; HO4N 7/012; HO4N 7/0122; HO4N
7/0132 (2018.08)

Applicant o) ATA TROY

1. This opinion contains indications relating to the following items:

XI Box No. | Basis of the opinion

D Box No. Il 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 and industrial applicability;
citations and explanations supporting such statement

Box No. VI  Certain documents cited

Box No. VII Certain defects in the intemational application

OO0 KOO

Box No. VHII Certain observations on the international application

2. FURTHER ACTION

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 togcether, 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, see Form PCT/ISA/220.

Name and mailing address of the ISA/US | Date of completion of this opinion Authorized officer

Mail Stop PCT, Attn: ISA/US Blaine R. Copenheaver
Commissioner for Patents .

P.O. Box 1450, Alexandria, VA 22313-1450 16 December 2018 PCT Helpdesi: §71.272-4300
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/US2018/056377
Box No. I Basis of this opinion
1. With regard to the language, this opinion has been established on the basis of:
E] 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. 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. I:] 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. D forming part of the international application as filed:
D in the form of an Annex C/ST.25 text file.
[:] on paper or in the form of an image file.

b. [:] furnished together with the international application under PCT Rule 13ter.1(a) for the purposes of international
search only in the form of an Annex C/ST.25 text file.

[ D furnished subsequent to the international filing date for the purposes of international search only:
(] inthe form of an Annex C/ST.25 text file (Rule 13er.1(a)).

D on paper or in the form of an image file (Rule 13fer.1(b) and Administrative Instructions, Section 713).

4. [: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 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. I} (January 2015)
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INTERNATIONAL SEARCHING AUTHORITY PCT/US2018/056377

Box No. V Reasoned statement under Rule 435/s.1(a)(i) with regard to novelty, inventive step and industrial applicability;
citations and explanations supporting such statement

1.  Statement

Novelty (N) Claims 1-20 YES
Claims None NO
Inventive step (IS) Claims 1-20 YES
Claims None NO
Industrial applicability (1A) Claims 1-20 YES
Claims None NO

2. Citations and explanations:

Claims 1-20 meet the criteria set out in PCT Article 33(2)-(3), because the prior art does not teach or fairly suggest:

Regarding claim 1, the prior art of record, individually or in combination, does not teach or fairly suggest a computer system for automating
the shifting of pixels within a video file, comprising: the digital video file comprises information that corresponds to individual pixels within
various frames of the digital video file; the first digital link comprises the first direction extending from the first starting point to the first
ending point; and a first length between the first starting point and the first ending point.

Regarding claims 2-10, each claim depends from the novel claim 1, and therefare meets the criteria set out in PCT Article 33(2)-(3), for at
least the same reasons as the base claim 1.

The prior art teaches some of the concepts and/or aspects of the claim limitations as shown below, but does not teach the claim limitations
in their entirety and as specifically recited in each of the claims:

Virginia discloses a computer system for shifting of pixels within a video file (shifting selected pixels of said pair of images in one or more
directions, para 0008, the pixels being shifted in the original 3D video data, para 0029), comprising one or more processors {processor or
processors (e.g., digital signal processors, microprocessors, or the like), para 0016); and cne or more computsr-readable media having
stored thereon executable instructions that when executed by the one or more processors configure the computer system to perform at
least the following (implemented on a processor or processors (e.g., digital signal processors, microprocessors, or the like) coupled to a
memory or memories, para 0016) access, from memory, a digital video file (receives the 3D video signal, para 0035); a first direction (The
one or more directions include a horizontal direction, para 0009); and identify a first set of pixels (translating selected pixels in the
horizontal and/or vertical directions, para 0029); and shift the first set of pixels in the first direction (shifting selected pixels of said pair of
images in one or more directions, para 0009), but fails to teach automating the shifting of pixels within a video file; the digital video file
comprises information that corresponds to individual pixels within various frames of the digital video file; receive a first starting point
through a user interface, wherein the first starting point is received through a user selection of a first beginning portion of a first video
frame; receive a first ending point through the user intarface, wherein the first ending point is received through a user selection of a second
ending portion of a second video frame; create a first digital link between the first starting point and the first ending point, wherein the first
digital link comprises the first direction extending from the first starting point to the first ending point; and a first length between the first
starting point and the first ending point; and identify the first set of pixels that lie between the first starting point and the first ending point

Kumagai discloses a computer system, comprising receive a first starting point (selecting two adjacent top points in a configuration in an
image, selecting one top point as a starting point, claim 1, between two adjacent top points in the convex hull, a pixel inside of and with
nearest distance from the line connecting the top points is successively selected, from one top point to the other, col 1 In 43-47); receive a
first ending point (selecting two adjacent top points in a configuration in an image, selecting one top point as a starting point [implicitly, the
other top point is ending point], claim 1, between two adjacent top points in the convex hull, a pixel inside of and with nearest distance
from the line connecting the top points is successively selected, from one top point to the other, col 1 In 43-47); create a first digital link
between the first starting point and the first ending point (selecting two adjacent top points in a configuration in an image; defining a
reference line [i.e. a first digital link] connecting the two top points, claim 1, between two adjacent top points in the convex hull, a pixel
inside of and with nearest distance from the line connecting the top points is successively selected, from one top point to the other, col 1 In
43-47); and identify a first set of pixels that lie between the first starting point and the first ending point (selecting two adjacent top points in
a configuration in an image; defining a reference line connecting the two top points; selecting one top point as a starting point; selecting a
series of pixels, each being as near to the reference line as possible while being positioned between the reference line and a contour of
the configuration, the selected pixels extending continuously from the start point to the other top point, claim 1, between two adjacent top
points in the convex hull, a pixel inside of and with neaiesl dislance from the line connecting the top points is successively selected, from
one top point to the other, col 1 In 43-47), but fails to teach automating the shifting of pixels within a video file; one or more processors;
and one or more computer-readable media having stored thereon executable instructions that when executed by the one or more
processors configure the computer system to perform at least the following access, from memory, a digital video file, wherein the digital
video file comprises information that corresponds to individual pixels within various frames of the digital video file; receive the first starting
point through a user interface, wherein the first starting point is received through a user selection of a first beginning portion of a first video
frame; receive the first ending point through the user interface, wherein the first ending point is received through a user selection of a
second ending portion of a second video frame; the first digital link comprises a first direction extending from the first starting point to the
first ending point; and a first length between the first starting point and the first ending point; and shift the first set of pixels in the first
direction.

Form PCT/ISA/237 (Box No. V) (January 2015)
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Supplemental Box

In case the space in any of the preceding boxes is not sufficient.
Continuation of:

Washington discloses a computer system, comprising one or more processors (a processor 28, para 0020); and one or more
computer-readable media having stored thereon executable instructions that when exscuted by the one or more processors configure the
computer system to perform at least the following (software code for implementing the user interface 12 and shell environment 14,
including computer executable instructions and computer readable data are stored on a digital processor readable storage media, such
as embedded memory, RAM, ROM, a hard disk, an optical disk, a floppy disk, a magneto-optical disk, an electro-optical disk, or another
known or to be implemented transportable or non-transportable processor readable storage media, para 0022) access, from memory, a
digital video file (load a video sequence, para 0005); receive a first starting point through a user interface (the operator is able to view the
video sequence with highlighted object from a selected starting time point to a selected end time point, para 0011), wherein the first
starting point is received through a user selection of a first beginning portion of a first video frame (The operator also can select a starting
frame and an ending frame to view a clip of the input video sequence and define the processing range. Such selections are highlighted
along the time-line 72, the line 76 designates the starting frame and the line 78 designates the ending frame. The operator selects the
starting and ending points 76, 78 then selects 'play’ to play the video clip or ‘'segment’ to track objects, para 0034), and receive a first
ending point through the user interface (the operator is able to view the video sequence with highlighted object from a selected starting
time point to a selected end time point, para 0011), wherein the first ending point is received through a user selection of a second ending
portion of a second video frame (The operator also can select a starting frame and an ending frame to view a clip of the input video
sequence and define the processing range. Such selections are highlighted along the time-line 72, the line 76 designates the starting
frame and the line 78 designates the ending frame. The operator selects the starting and ending points 76, 78 then selects ‘play' to play
the video clip or 'segment’ to track objects, para 0034), but fails to teach automating the shifting of pixels within a video file; the digital
video file comprises information that corresponds to individual pixels within various frames of the digital video file; create a first digital link
between the first starting point and the first ending point, wherein the first digital link comprises a first direction extending from the first
starting point to the first ending point; and a first length between the first starting point and the first ending point; identify a first set of
pixels that lie between the first starting point and the first ending point; and shift the first set of pixels in the first direction.

Regarding claim 11, the prior art of record, individually or in combination, does not teach or fairly suggest a method for automating the
shifting of pixels within a video file, comprising: receiving, through the user interface, a first direction associated with the first starting
point; and selecting a first set of pixels extending in the first direction away from the first starting point.

Regarding claims 12-17, each claim depends from the novel claim 11, and therefore meets the criteria set out in PCT Article 33(2)-(3), for
at least the same reasons as the base claim 11.

The prior art teaches some of the concepts and/or aspects of the claim limitations as shown below, but does not teach the claim
limitations in their entirety and as specifically recited in each of the claims:

Virginia discloses a method for shifting of pixels within a video file (shifting selected pixels of said pair of images in one or more
directions, para 0009, the pixels being shifted in the original 3D video data, para 0029), comprising receiving a first direction (The one or
more directions include a horizontal direction, para 0008); selecting a first set of pixels extending in the first direction (translating selected
pixels in the horizontal and/or vertical directions, para 0029); and shifting the first set of pixels, in the first video frame, in the first direction
(shifting selected pixels of said pair of images in one or more directions, para 0009), but fails to teach automating the shifting of pixels
within a video file; receiving a first indication of a first starting point through a user interface, wherein the first starting point is received
through a user selection of a first portion of a first video frame in the video file; receiving, through the user interface, a first direction
associated with the first starting point; and selecting a first set of pixels extending in the first direction away from the first starting point.

Kumagai discloses a method, comprising receiving a first indication of a first starting point (selecting two adjacent top points in a
configuration in an image, selecting one top point as a starting point, claim 1, between two adjacent top points in the convex hull, a pixel
inside of and with nearest distance from the line connecting the top points is successively selected, from one top point to the ather, col 1
In 43-47); selecting a first set of pixels from the first starting point (selecting two adjacent top points in a configuration in an image;
defining a referenca line connecting the two top points; selecting one top point as a starting point; selecting a series of pixels, each being
as near to the reference line as possible while being positioned between the reference line and a contour of the configuration, the
selected pixels extending continuously from the start point to the other top point, claim 1, between two adjacent top points in the convex
hull, a pixel inside of and with nearest distance from the line connecting the top points is successively selected, from one top point to the
other, col 1 In 43-47), but fails to teach automating the shifting of pixels within a video file; receiving a first indication of a first starting
point through a user interface, wherein the first starting point is received through a user selection of a first portion of a first video frame in
the video file; receiving, through the user interface, a first direction associated with the first starting point; selecting a first set of pixels
extending in the first direction away from the first starting point; and shifting the first set of pixels, in the first video frame, in the first
direction.

Washington discloses a method, comprising receiving a first indication of a first starting point through a user interface (the operator is
able to view the video sequence with highlighted object from a selected starting time point to a selected end time point, para 0011),
wherein the first starting point is received through a user selection of a first portion of a first video frame in the video file (The operator
also can select a starting frame and an ending frame to view a clip of the input video sequence and define the processing range. Such
selectlons are highlighted along the time-line 72, the line 76 designates the starting frame and the line 78 designates the ending frame.
The operator selects the starting and ending points 76, 78 then selects ‘play’ to play the video clip or ‘'segment’ to track objects, para
0034), but fails to teach automating the shifting of pixels within a video file; receiving, through the user interface, a first direction
associated with the first starting point; selecting a first set of pixels extending in the first direction away from the first starting point; and
shifting the first set of pixels, in the first video frame, in the first direction.

Form PCT/ISA/237 (Supplemental Box) (January 2015)
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Supplemental Box

In case the space in any of the preceding boxes is not sufficient.
Continuation of:

Regarding claim 18, the prior art of record, individually or in combination, does not teach or fairly suggest a method for automating the
shifting of pixels within a video file, comprising: the digital video file comprises information that corresponds to individual pixels within
various frames of the digita! video file; the first digital comprises the first direction extending from the first starting point to the first ending
point; and a first length between the first starting point and the first ending point.

Regarding claims 19 and 20, each claim depends from the novel claim 18, and therefore meets the criteria set out in PCT Article 33
(2)-(3), for at least the same reasons as the base claim 18.

The prior art teaches some of the concepts and/or aspects of the claim limitations as shown below, but does not teach the claim
limitations in their entirety and as specifically recited in each of the claims:

Virginia discloses a method for shifting of pixels within a video file (shifting selected pixels of said pair of images in one or more
directions, para 0009, the pixels being shifted in the original 3D video data, para 0029), comprising accessing, from memory, a digital
video file (receives the 3D video signal, para 0035); a first direction (The one or more directions include a horizontal direction, para
0009); identifying a first set of pixels (translating selected pixels in the horizontal and/or vertical directions, para 0029); and shifting the
first set of pixels in the first direction (shifting selected pixels of said pair of images in one or more directions, para 0009), but fails to
teach automating the shifting of pixels within a video file; the digital video file comprises information that corresponds to individual pixels
within various frames of the digital video file; receiving a first starting point through a user interface, wherein the first starting point is
received through a user selection of a first beginning portion of a first video frame; receiving a first ending point through the user
interface, wherein the first ending point is received through a user selection of a second ending portion of a second video frame; creating
a first digital link between the first starting point and the first ending point, wherein the first digital comprises the first direction extending
from the first starting point to the first ending point; and a first length between the first starting point and the first ending point; and
identifying a first set of pixels that lie between the first starting point and the first ending point.

Kumagai discloses a method, comprising receiving a first starting point (selecting two adjacent top points in a configuration in an image,
selecting one top point as a starting point, claim 1, between two adjacent top points in the convex hull, a pixel inside of and with nearest
distance from the line connecting the top points is successively selected, from one top point to the other, col 1 in 43-47); receiving a first
ending point (selecting two adjacent top points in a configuration in an image, selecting one top point as a starting point [implicitly, the
other top point is ending point), claim 1, between two adjacent top points in the convex hull, a pixel inside of and with nearest distance
from the line connecting the top points is successively selected, from one top point to the other, col 1 In 43-47); creating a first digital link
between the first starting point and the first ending point (selecting two adjacent top points in a configuration in an image; defining a
reference line [i.e. a first digital link] connecting the two top points, claim 1, between two adjacent top points in the convex hull, a pixel
inside of and with nearest distance from the line connecting the top points is successively selected, from one top point to the other, col 1
In 43-47); and identifying a first set of pixals that lie between the first starting point and the first ending point (selecting two adjacent top
points in a configuration in an image; defining a reference line connecting the two top points; selecting one top point as a starting point;
selecting a series of pixels, each being as near to the reference line as possible while being positioned between the reference line and a
contour of the configuration, the selected pixels extending continuously from the start point to the other top point, claim 1, between two
adjacent top points in the convex hull, a pixe! inside of and with nearest distance from the line connecting the top points is successively
selected, from one top point to the other, col 1 In 43-47), but fails to teach automating the shifting of pixels within a video file; accessing,
from memory, a digital video file, wherein the digital video file comprises information that corresponds to individual pixels within various
frames of the digital video file; receiving the first starting point through a user interface, wherein the first starting point is received through
a user selection of a first beginning portion of a first video frame; receiving the first ending point through the user interface, wherein the
first ending point is received through a user selection of a second ending portion of a second video frame; the first digital comprises a first
direction extending from the first starting point to the first ending point; and a first length between the first starting point and the first
ending point; and shifting the first set of pixels in the first direction.

Washington discloses a method, comprising accessing, from memory, a digital video file (load a video sequence, para 0005); receiving a
first starting point through a user interface (the operator is able to view the video sequence with highlighted object from a selected
starting time point to a selected end time point, para 0011), wherein the first starting point is received through a user selection of a first
beginning portion of a first video frame (The operator also can select a starting frame and an ending frame to view a clip of the input
video sequence and define the processing range. Such selections are highlighted along the time-line 72, the line 76 designates the
starting frame and the line 78 designates the ending frame. The operator selects the starting and ending points 76, 78 then selects 'play’
to play the video clip or ‘'segment’ to track objects, para 0034); and receiving a first ending point through the user interface (the operator
is able to view the video sequence with highlighted object from a selected starting time point to a selected end time point, para 0011),
wherein the first ending point is received through a user selection of a second ending portion of a second video frame (The operator also
can select a starting frame and an ending frame to view a clip of the input video sequence and define the processing range. Such
selections are highlighted along the time-line 72, the line 76 designates the starting frame and the line 78 designates the ending frame.
The operator selects the starting and ending points 76, 78 then selects 'play’ to play the video clip or ‘segment’ to track objects, para
0034), but fails to teach automating the shifting of pixels within a video file; the digital video file comprises information that corresponds to
individual pixels within various frames of the digital video file; creating a first digital link between the first starting point and the first ending
point, wherem the hrst digital comprises a first direction extending from the first starting point to the first ending point; and a first length
between the first starting point and the first ending point; identifying a first set of pixels that lie between the first starting point and the first
ending point; and shifting the first set of pixels in the first direction.

Claims 1-20 mest the criterla set out In PCT Article 33(4), and thus have industrial applicability because the subject matter claimed can
be made or used in industry.
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Search History:

Limited Classification Search

The Patent Analyst performed a limited classification search within the following US, IPC, CPC,
ECLA, or F-Term classification areas:

CPC Class/Subclass(es): GO9G 2340/0421; G09G 2340/0464; HO4AN 5/145; HO4N 5/21; HO4N
7/012; HO4N 7/0122; HO4N 7/0132 (2018.08)

IPC (8) Class/Subclass(es): GO6K 9/00; GO6K 9/40; HO3L 7/00; HO3M 1/12; HO4N 7/01; HO4N
9/64 (2018.01)

U.S. Class/Subclass(es): 348/251; 348/441; 348/459; 348/540; 348/542; 348/572; 382/167,
382/274

See Global Search Results.

Global Patent Literature Text Search

The Patent Analyst performed the following global text search, which was not limited by
classification but may or may not have been limited by other criteria:

Questel Orbit: https://www.orbit.com

# Search query Results
1 ( (PLOTAGRAPH)/PA/OPA ) AND PD <= 2017-10-18 0
2 (AUTOMAT+ AND PIXEL+ AND (SHIFT+ OR MOV+) AND 102700
VIDEO+ AND FILE+)/TI/AB/IW/OBJ/ADB/ICLM/TX AND PD
<= 2017-10-18
3 (AUTOMAT+ AND PIXEL+ AND (SHIFT+ OR MOV+) AND 73854

VIDEO+ AND FILE+ AND
ACCESS+)/TI/AB/IW/OBJ/ADB/ICLM/TX AND PD <= 2017-
10-18

4 (AUTOMAT+ AND PIXEL+ AND (SHIFT+ OR MOV+) AND 63790
VIDEO+ AND FILE+ AND ACCESS+ AND
DIGITAL+)/TI/AB/IW/OBJ/ADB/ICLM/TX AND PD <= 2017-10-
18

5 (AUTOMAT+ AND PIXEL+ AND (SHIFT+ OR MOV+) AND 60717
VIDEO+ AND FILE+ AND ACCESS+ AND DIGITAL+ AND
RECEIV+)/TI/AB/IW/OBJ/ADB/ICLM/TX AND PD <= 2017-10-
18

6 (AUTOMAT+ AND PIXEL+ AND (SHIFT+ OR MOV+) AND 53811
VIDEO+ AND FILE+ AND ACCESS+ AND DIGITAL+ AND
RECEIV+ AND (START+ OR
BEGIN+))/TI/AB/IW/OBJ/ADB/ICLM/TX AND PD <= 2017-10-
18

7 (AUTOMAT+ AND PIXEL+ AND (SHIFT+ OR MOV+) AND 51219
VIDEO+ AND FILE! AND ACCESS+ AND DIGITAL+ AND
RECEIV+ AND (START+ OR BEGIN+) AND
POINT+)/TI/AB/IW/OBJ/ADB/ICLM/TX AND PD <= 2017-10-
18

8 (AUTOMAT+ AND PIXEL+ AND (SHIFT+ OR MOV+) AND 47472
VIDEO+ AND FILE+ AND ACCESS+ AND DIGITAL+ AND
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RECEIV+ AND (START+ OR BEGIN+) AND POINT+ AND

USER+)/TI/AB/IW/OBJ/ADB/ICLM/TX AND PD <= 2017-10-18
9 (AUTOMAT+ AND PIXEL+ AND (SHIFT+ OR MOV+) AND 41765

VIDEO+ AND FILE+ AND ACCESS+ AND DIGITAL+ AND

RECEIV+ AND (START+ OR BEGIN+) AND POINT+ AND

USER+ AND INTERFACE+)/TI/AB/IW/OBJ/ADB/ICLM/TX

AND PD <= 2017-10-18
10 9 AND (END+ OR FINISH+) 9978
1" 10 AND (CREAT+ OR GENERAT+) 7035
12 11 AND LINK+ 1530
13 12 AND DIRECTION+ 531
14 13 AND LENGTH+ 214
16 (348251)/PCLM AND PD <= 2017-10-18 148
16 (348441)/PCLM AND PD <= 2017-10-18 632
17 (348459)/PCLM AND PD <= 2017-10-18 92
18 (348540)/PCLM AND PD <= 2017-10-18 94
19 (348542)/PCLM AND PD <= 2017-10-18 26
20 (348572)/PCLM AND PD <= 2017-10-18 114
21 (3480E5066)/PCLM AND PD <= 2017-10-18 0
22 (3480E5110)/PCLM AND PD <= 2017-10-18 0
23 (3480E5111)/PCLM AND PD <= 2017-10-18 0
24 (3480E7013)/PCLM AND PD <= 2017-10-18 0
25 (382167)/PCLM AND PD <= 2017-10-18 1391
26 (382274)/PCLM AND PD <= 2017-10-18 773
27 (382275)/PCLM AND PD <= 2017-10-18 821
28 (G06K-009/00)/IPC AND PD <=2017-10-18 113000
29 (GO6K-009/40)/IPC AND PD <= 2017-10-18 9158
30 {HO3L-007/00)/IPC AND PD <=2017-10-18 10429
31 (HO3M-001/12)/IPC AND PD <= 2017-10-18 11420
32 (HO4N-007/01)/IPC AND PD <= 2017-10-18 13109
33 (HO4N-009/64)/IPC AND PD <= 2017-10-18 16019
34 (G09G-005/005)/CPC AND PD <= 2017-10-18 995
35 (G09G-005/006)/CPC AND PD <= 2017-10-18 3510
36 (G09G-2340/0421)/CPC AND PD <= 2017-10-18 404
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37 (G09G-2340/0464)/CPC AND PD <= 2017-10-18 863
38 (HO4N-005/145)/CPC AND PD <= 2017-10-18 1365
39 (HO04N-005/21)/CPC AND PD <= 2017-10-18 3105
40 (HO4N-007/012)/CPC AND PD <= 2017-10-18 1719
41 (HO4N-007/0122)/CPC AND PD <= 2017-10-18 1367
42 (HO4N-007/0132)/CPC AND PD <= 2017-10-18 505
43 (HO4N-007/014)/CPC AND PD <= 2017-10-18 738
44 (HO4N-001/322192)/CPC AND PD <= 2017-10-18 5606
45 (HO4N-017/02)/CPC AND PD <= 2017-10-18 777
46 (HO4N-019/88)/CPC AND PD <= 2017-10-18 2125
Google Patents: https://patents.google.com
# Search query Results
1 automated pixel shifting within video file 73,300
2 inassignee:Plotagraph 0
3 automating shifting pixels within video file, access digital video 72,700
file, receive starting point through user interface, receive
ending point
4 shift pixels within video file, receive starting point, receive 170,000
ending point, create digital link
5 shift pixels within video file, receive starting point, receive 93,400
ending point, create digital link, direction extending from
starting point to ending point
6 shift pixels within video file, create digital link, direction 96,700
extending from starting point to ending point, length between
first starting point and first ending point
7 create digital link, direction extending from starting point to 132,000
ending point, length between first starting point and first ending
point, identify pixels between starting point and ending point,
shift pixels in direction
8 shift pixels in video file from starting point to ending point 90,700
9 shift pixels in video file 42,900
10 shift pixels from starting point to ending point 160,000
11 move pixels in direction from user selected starting point to 245,000
ending point
12 shift object in image in direction from user selected starting 1,060,000
point to ending point
13 shift objcet in vidco in direction from user selected starting 833,000
point to ending point
14 select starting point in video frame, receive direction, select 82,600
pixels extending in direction away from starting point, shift
pixels
15 receive starting point through user interface, starting point is 981,000
user selection of video frame portion in video file
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16 move object in image, receive starting point through user 1,200,000
interface, receive ending point
17 user select starting point of video frame portion in video file, 1,040,000
user select ending point of video frame portion in video file
Computer Accessed Text Databases Searched
The Patent Analyst searched the foliowing computer accessed text databases:
Google: https://www.google.com/
# Search query Results
1 automated pixel shifting within video file 10,600,000
2 Plotagraph 502,000
3 automating shifting pixels within video file, access digital video 9,070,000
file, receive starting point through user interface, receive
ending point
4 shift pixels within video file, receive starting point, receive 41,000,000
ending point, create digital link
5 shift pixels within video file, receive starting point, receive 9,670,000
ending point, create digital link, direction extending from
starting point to ending point
6 shift pixels within video file, create digital link, direction 9,450,000
extending from starting point to ending point, length between
first starting point and first ending point
7 create digital link, direction extending from starting point to 14,000,000
ending point, length between first starting point and first ending
point, identify pixels between starting point and ending point,
shift pixels in direction
8 shift pixels in video file from starting point to ending point 36,300,000
9 shift pixels in video file 11,200,000
10 shift pixels from starting point to ending point 39,400,000
11 move pixels in direction from user selected starting point to 48,000,000
ending point
12 shift object in image in direction from user selected starting 236,000,000
point to ending point
13 shift object in video in direction from user selected starting 90,200,000
point to ending point
14 select starting point in video frame, receive direction, select 8,060,000
pixels extending in direction away from starting point, shift
pixels
15 receive starting point through user interface, starting point is 210,000,000
user selection of video frame portion in video file
16 move object in image, receive starting point through user 412,000,000
interface, receive ending point
17 user select starting point of video frame portion in video file, 302,000,000
user select ending point of video frame portion in video file
Google Scholar: https://scholar.google.com/
# Search query Results
1 automated pixel shifting within video file 21,900
2 Plotagraph 27
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3 automating shifting pixels within video file, access digital video 17,400
file, receive starting point through user interface, receive
ending point

4 shift pixels within video file, receive starting point, receive 19,200
ending point, create digital link

5 shift pixels within video file, receive starting point, receive 17,800
ending point, create digital link, direction extending from
starting point to ending point

6 shift pixels within video file, create digital link, direction 18,100
extending from starting point to ending point, length between
first starting point and first ending point

7 create digital link, direction extending from starting point to 20,500
ending point, length between first starting point and first ending
point, identify pixels between starting point and ending point,
shift pixels in direction

8 shift pixels in video file from starting point to ending point 22,600

9 shift pixels in video file 41,500

10 shift pixels from starting point to ending point 42,600

1" move pixels in direction from user selected starting point to 30,700
ending point

12 shift object in image in direction from user selected starting 53,900
point to ending point

13 shift object in video in direction from user selected starting 38,200
point to ending point

14 select starting point in video frame, receive direction, select 20,200
pixels extending in direction away from starting point, shift
pixels

15 receive starting point through user interface, starting point is 36,100
user selection of video frame portion in video file

16 move object in image, receive starting point through user 40,000
interface, receive ending point

17 user select starting point of video frame portion in video file, 27,500
user select ending point of video frame portion in video file

Date search was completed: 16 December 2018
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(57) A video processing environment includes a
user interface and processing shell from which various
video processing 'plug-in' programs are accessed. The
shell insulates the plug-ins from the intricacies of read-
ing various file formats. The user interface allows an
operator to load a video sequence, define and view one
or more video objects on any one or more frames of the
video sequence, edit existing video object segmenta-
tions, view video objects across a series of video
frames, and encode video objects among a video

Interactive video object processing environment having concurrently active subordinate

sequence in a desired format. Various encoding param-
eters can be adjusted allowing the operator to view the
video sequence encoded at the various parameter set-
tings. The user interface includes a video window, a
time-line window, a zoom window, a set of menus
including a menu of plug-in programs, and a set of dia-
logue boxes, including encoding parameter dialogue
boxes.
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Description
CROSS REFERENCE TO RELATED APPLICATIONS

[0001] This invention is related to commonly-
assigned U.S. Patent Application Serial No. 09/323,501,
filed June 1, 1999 for "Video Object Segmentation
Using Active Contour Modelling With Global Relaxa-
tion," of Shijun Sun and Yongmin Kim; commonly-
assigned U.S. Patent Application Serial No.
, attorney docket no. OT2.P55,
filed on the same day, for "Interactive Video Object
Processing Environment Which Visually Distinguishes
Segmented Video Object," of Christopher Lau et al.;
and commonly-assigned U.S. Patent Application Serial
No. attorney docket no.
OT2.P56, filed on the same day, for "Interactive Video
Object Processing Environment Having Zoom Window,"
of Christopher Lau et al. The content of all such applica-
tions are incorporated herein by reference and made a
part hereof.

BACKGROUND OF THE INVENTION

[0002] This invention relates to user interfaces and
interactive processing environments for video editing,
and more particularly to an interactive processing envi-
ronment for video object segmentation, tracking and
encoding.

[0003] Graphical user interfaces having windows,
buttons, dialogue boxes and menus are known, such as
those available with the Apple Macintosh Operating
System and the Microsoft Windows-based operating
systems. The inventions disclosed herein relate to a
graphical user interface adapted for video editing tasks,
such as segmentation, tracking and enceding.

[0004] Segmentation is the division of an image into
semantically meaningful non-overlapping regions.
When segmenting video, the regions are referred to as
video objects. Tracking is a method for identifying a
video object across a series of video frames. Encoding
is the compression and formatting of video according to
some conventional or proprietary encoding scheme,
such as the MPEG-4 encoding scheme.

SUMMARY OF THE INVENTION

[0005] According to the invention, a processing
environment for video processing includes a user inter-
face and processing shell from which various video
processing 'plug-in' programs are executed. The user
interface allows an operator to load a video sequence,
define and view one or more video objects on any one
or more of the frames of the video sequence, edit exist-
ing video object segmentations, view video objects
across a series of video frames, and encode video
objects among a video sequence in a desired format
(e.g., MPEG-4 encoding). Various encoding parameters
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can be adjusted allowing the operator to view the video
sequence encoded at the various parameter settings.
One of the advantages of the processing environment is
that an operator is able to do automatic segmentations
across a sequence of video frames, rather than time
consuming manual segmentations for each video
frame.

[0006] According to one aspect of the invention, the
user interface includes a main window from which sub-
ordinate windows are selectively displayed. Among the
selectable subordinate windows are a video window, a
time-line window, a zoom window, and an encoding win-
dow. The user interface also includes a set of menus
including a menu of plug-in programs, and a set of dia-
logue boxes, including encoding parameter dialogue
boxes. The video sequence is viewed and played in the
video window using VCR-like controls. Video frames
may be viewed in sequence or out of sequence (e.g., full
motion video, stepping, or skipping around). The time-
line window allows the operator to determine where
within the sequence the current video frame is located.
[0007] According to ancther aspect of the invention,
an operator may define an object by selecting a com-
mand button from the time-line window. The operator
clicks on points in the video window to outline the por-
tion of the displayed image which is to be the desired
video object.

[0008] According to another aspect of this inven-
tion, the zoom window is concurrently active with the
video window, while the operator defines the object. In
particular, the pointing device cursor location is tracked
concurrently in both the video window and the zoom
window. Scrolling in the zoom window is automatic to
track the pointing device cursor. One advantage of this
is that the operator is able to view a location within the
video frame, while also viewing a close-up of such loca-
tion in the zoom window. This allows the operator to pre-
cisely place a point on a semantically-correct border of
the object (e.g., at the border of an object being
depicted in video). In some embodiments the zoom win-
dow shows a close-up of the pixels of the video window
in the vicinity of the pointing device cursor.

[0009] According to another aspect of this inven-
tion, a segmentation plug-in program processes the
video frame and selected outline to refine the object
along semantical border lines of the object being
depicted. The result is a video object.

[0010] According to another aspect of the invention,
a defined video object is highlighted by one or more of
the following schemes: overlaying a translucent mask
which adds a user-selectable color shade to the object;
outlining the object; viewing the rest of the frame in
black and white, while viewing the object in color; alter-
ing the background to view the object alone against a
solid (e.g., white, black, gray) background; applying one
filter to the object and another filter to the background.
[0011] According to ancther aspect of the invention,
an operator is able to select timepoints in the time-line
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window and a tracking algorithm from a plug-ins menu.
The tracking algorithm identifies/extracts the defined
object across a sequence of video frames. Thus, the
operator is able to view the video sequence with high-
lighted object from a selected starting time point to a
selected end time point. Alternatively, the operator may
view just the video object (without the remaining portion
of the video frames) from such selected starting to end-
ing time points.

[0012] According to another aspect of the invention,
the operator may step through the video frames from
starting time point onward. The operator may stop or
pause the stepping to adjust or redefine the video
objects. An advantage of this aspect is that as the track-
ing algorithm begins to lose the ability to accurately
track an object, the object can be redefined. For exam-
ple, as some of the background begins to be included
as part of the video object during tracking over multiple
frames, the boundaries of the video object can be rede-
fined. Further, the object can be redefined into one or
mare sub-objects, with each sub-object being tracked
and displayed from frame to frame. An advantage of the
plug-in interface is that a common or different segmen-
tation plug-ins may be used to segment different
objects. For example, one segmentation plug-in may be
well adapted for segmenting objects in the presence of
affine motion, while another segmentation plug-in is bet-
ter where the object deforms. Each segmentation plug-
in may be applied to an object for which it is most effec-
tive.

[0013] According to another aspect of the invention,
the time-line window indicates which frames of a
sequence have been processed to track/extract a video
object.

[0014] According to another aspect of the invention,
where sub-objects are being tracked the objects can be
combined into a single object just before video encod-
ing. The operator is able to select among a variety of
encoding parameters, such as encoding bit rate, motion
vector search range, and fidelity of the encoded shape.
[0015] According to another aspect of the invention,
an encoding status of each object is displayed showing
the peak signal to noise ratio for each color component
of each frame and for the total number of bits encoded
for each frame. An advantage of such display is that the
operator is able to visualize how peak signal to noise
ratio varies between video objects over a sequence of
frames or how the total number of bits affects the peak
signal to noise ratio of each color component of an
object. When the image quality is unsatisfactory, these
displays enable the operator to identify a parameter in
need of adjusting to balance peak signal to noise ratio
and the bit rate. For example, an operator is able to
select a higher number of bits to encode one object and
a lesser number of bits to encode another object to opti-
mize image quality for a given number of bits.

[0016] According to an advantage of this invention,
various processing needs can be met using differing
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plug-ins. According to another advantage of the inven-
tion, the processing shell provides isolation between the
user interface and the plug-ins. Plug-ins do not directly
access the video encoder. The plug-ins accomplish
segmentation or tracking or another task by interfacing
through an API - application program interface module.
For example, a segmentation plug-in defines an object
and stores the pertinent data in a video object manager
portion of the shell. The encoder retrieves the video
objects from the video object manager. Similarly, plug-
ins do not directly draw segmentations on the screen,
but store them in a central location. A graphical user
interface module of the user interface retrieves the data
from central location and draws the objects in the video
window. As a result, the various plug-ins are insulated
from the intricacies of reading various file formats. Thus,
data can even be captured from a camcorder or down-
loaded over a network through the user interface and
shell, without regard for plug-in compatibilities.

[0017] These and other aspects and advantages of
the invention will be better understood by reference to
the following detailed description taken in conjunction
with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
[0018]

Fig. 1 is a block diagram of an interactive process-
ing environment for video object segmentation,
tracking and encoding according to an embodiment
of this invention;

Fig. 2 is a block diagram of an exemplary host com-
puting system for the interactive processing envi-
ronment of Fig. 1;

Fig. 3 is a window depiction of a main user interface
window according to an embodiment of this inven-
tion;

Fig. 4 is a window depiction of a time-line subordi-
nate window of the user interface of Fig. 3 accord-
ing to one embodiment of this invention;

Fig. 5 is a window depiction of a video object infor-
mation subordinate window of the user interface of
Fig. 3 according to one embodiment of this inven-
tion;

Fig. 6 is a window depiction of an encoder progress
subordinate window of the user interface of Fig. 3
according to one embodiment of this invention;

Fig. 7 is a flow chart for an exemplary processing
scenario according to an embodiment of this inven-
tion;

Fig. 8 is a window depiction of a subordinate video
window of the user interface of Fig. 3 according to
one embodiment of this invention;

Fig. 9 is a window depiction of a subordinate zoom
window of the user interface of Fig. 3 according to
one embodiment of this invention; and

Fig. 10 is a depiction of a portion of a video image
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showing a video object as designated by a translu-
cent mask overlaying the object according to an
embodiment of this invention.

DESCRIPTION OF SPECIFIC EMBODIMENTS
Overview

[0019] Fig. 1 shows a block diagram of an interac-
tive processing environment 10 for segmenting, tracking
and encoding video according to one embodiment of
the invention. The processing environment 10 includes
a user interface 12, a shell environment 14 and a plural-
ity of functional software 'plug-in' programs 16. The user
interface receives and distributed operator inputs from
various input sources, such as a point and clicking
device 26 (e.g., mouse, touch pad, track ball), a key
entry device 24 (e.g., a keyboard), or a prerecorded
scripted macro 13. The user interface 12 also controls
formatting outputs to a display device 22. The shell envi-
ronment 14 controls interaction between plug-ins 16
and the user interface 12. An input video sequence 11
is input to the shell environment 14. Various plug-in pro-
grams 16a-16n may process all or a portion of the video
sequence 11. One benefit of the shell 14 is to insulate
the plug-in programs from the various formats of poten-
tial video sequence inputs. Each plug-in program inter-
faces to the shell through an application program
interface ('API') module 18.

[0020] In one embodiment the interactive process-
ing environment 10 is implemented on a programmed
digital computer of the type which is well known in the
art, an example of which is shown in Fig. 2. A computer
system 20 has a display 22, a key entry device 24, a
peinting/clicking device 26, a processor 28, and random
access memory (RAM) 30. In addition there commonly
is a communication or network interface 34 (e.g.,
modem; ethernet adapter), a non-volatile storage
device such as a hard disk drive 32 and a transportable
storage media drive 36 which reads transportable stor-
age media 38. Other miscellaneous storage devices 40,
such as a floppy disk drive, CD-ROM drive, zip drive,
bernoulli drive or other magnetic, optical or other stor-
age media, may be included. The various components
interface and exchange data and commands through
one or more buses 42. The computer system 20
receives information by entry through the key entry
device 24, pointing/clicking device 26, the network inter-
face 34 or another input device or input port. The com-
puter system 20 may be any of the types well known in
the art, such as a mainframe computer, minicomputer,
or microcomputer and may serve as a network server
computer, a networked client computer cr a stand alone
computer. The computer system 20 may even be con-
figured as a workstation, personal computer, or a
reduced-feature network terminal device.

[0021] In another embodiment the interactive
processing environment 10 is implemented in an
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embedded system. The embedded system includes
similar digital processing devices and peripherals as the
programmed digital computer described above. In addi-
tion, there are one or more input devices or output
devices for a specific implementation, such as image
capturing.

[0022] In a best mode embodiment software code
for implementing the user interface 12 and shell envi-
ronment 14, including computer executable instructions
and computer readable data are stored on a digital
processor readable storage media, such as embedded
memory, RAM, ROM, a hard disk, an optical disk, a
floppy disk, a magneto-optical disk, an electro-optical
disk, or another known or to be implemented transport-
able or non-transportable processor readable storage
media. Similarly, each one of the plug-ins 16 and the
corresponding APl 18, including digital processor exe-
cutable instructions and processor readable data are
stored on a processor readable storage media, such as
embedded memory, RAM, ROM, a hard disk, an optical
disk, a floppy disk, a magneto-optical disk, an electro-
optical disk, or another known or to be implemented
transportable or non-transportable processor readable
storage media. The plug-ins 16 (with the corresponding
API 18) may be bundled individually on separate stor-
age media or together on a common storage medium.
Further, none, one or more of the plug-ins 16 and the
corresponding APl's 18 may be bundled with the user
interface 12 and shell environment 14. Further, the var-
ious software programs and plug-ins may be distributed
or executed electronically over a network, such as a glo-
bal computer network.

[0023] Under various computing models, the soft-
ware programs making up the processing environment
10 are installed at an end user computer or accessed
remotely. For stand alone computing models, the exe-
cutable instructions and data may be loaded into volatile
or non-volatile memory accessible to the stand alone
computer. For non-resident computer models, the exe-
cutable instructions and data may be processed locally
or at a remote computer with outputs routed to the local
computer and operator inputs received from the local
computer. One skilled in the art will appreciate the many
computing configurations that may be implemented. For
non-resident computing models, the software programs
may be stored locally or at a server computer on a pub-
lic or private, local or wide area network, or even on a
global computer network. The executable instructions
may be run either at the end user computer or at the
server computer with the data being displayed at the
end user's display device.

Shell Environment

[0024] The shell environment 14 allows an operator
to work in an interactive environment to develop, test or
use various video processing and enhancement tools.
In particular, plug-ins for video object segmentation,
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video object tracking and video enceding (e.g., com-
pression) are supported in a preferred embodiment. Dif-
fering segmentation algorithms can be developed,
tested and implemented as plug-ins 16 for researcher or
end user implementation. Similarly, different tracking
algorithms and tracking schemes can be implemented
as plug-ins 16 to track and extract video object data
from a sequence of video frames. The interactive envi-
ronment 10 with the shell 14 provides a useful environ-
ment for creating video content, such as MPEG-4 video
content or content for another video format. A pull-down
menu or a pop up window is implemented allowing an
operator to select a plug-in to process one or more
video frames.

[0025] According to a preferred embodiment the
shell 14 includes a video object manager. A plug-in pro-
gram 16, such as a segmentation program accesses a
frame of video data, along with a set of user inputs
through the shell environment 14. A segmentation plug-
in program identifies a video object within a video frame.
The video object data is routed to the shell 14 which
stores the data within the video object manager module.
Such video object data then can be accessed by the
same or another plug-in 16, such as a tracking program.
The tracking program identifies the video object in sub-
sequent video frames. Data identifying the video object
in each frame is routed to the video object manager
medule. In effect video object data is extracted for each
video frame in which the video object is tracked. When
an operator completes all video object extraction, edit-
ing or filtering of a video sequence, an encoder plug-in
16 may be activated to encode the finalized video
sequence into a desired format. Using such a plug-in
architecture, the segmentation and tracking plug-ins do
not need to interface to the encoder plug-in. Further,
such plug-ins do not need to support reading of several
video file formats or create video output formats. The
shell handles video input compatibility issues, while the
user interface handles display formatting issues. The
encoder plug-in handles creating a run-time video
sequence.

[0026] For a Microsoft Windows operating system
environment, the plug-ins 16 are compiled as dynamic
link libraries. At processing environment 10 run time,
the shell 14 scans a predefined directory for plug-in pro-
grams. When present, a plug-in program name is added
to a list which is displayed in a window or menu for user
selection. When an operator selects to run a plug-in 16,
the corresponding dynamic link library is loaded into
memory and a processor begins executing instructions
from one of a set of pre-defined entry points for the plug-
in. To access a video sequence and video object seg-
mentations, a plug-in uses a set of callback functions. A
plug-in interfaces to the shell program 14 through a cor-
responding application program interface module 18.
[0027] In addition, there is a segmentation interface
44 portion of the user interface 12 which is supported by
a segmentation plug-in. The segmentation interface 44
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makes calls to a segmentation plug-in to support opera-
tor selected segmentation commands (e.g., to execute
a segmentation plug-in, configure a segmentation plug-
in, or perform a boundary selection/edit).

[0028] The API's 18 typically allow the correspond-
ing plug-in to access specific data structures on a linked
need-to-access basis only. For example, an AP| serves
to fetch a frame of video data, retrieve video object data
from the video object manager, or store video object
data with the video object manager. The separation of
plug-ins and the interfacing through APl's allows the
plug-ins to be written in differing program languages
and under differing programming environments than
those used to create the user interface 12 and shell 14.
In one embodiment the user interface 12 and shell 14
are written in C++. The plug-ins can be written in any
language, such as the C programming language.
[0029] In a preferred embodiment each plug-in 16 is
executed in a separate processing thread. As a result,
the user interface 12 may display a dialog box that plug-
ins can use to display progress, and from which a user
can make a selection to stop or pause the plug-in's exe-
cution.

User-Interface Windows

[0030] Referring to Figs. 1 and 3, the user interface
12 includes the segmentation interface 44 and various
display windows 54-62, dialogue boxes 64, menus 66
and button bars 68, along with supporting software code
for formatting and maintaining such displays. In a pre-
ferred embodiment as shown in Fig. 3, the user inter-
face is defined by a main window 50 within which a user
selects one or more subordinate windows 52, each of
which may be concurrently active at a given time. The
subordinate windows 52 may be opened or closed,
moved and resized. The main window 50 includes a title
bar 65, a menu bar 66 and a button bar 68. In some
embodiments the various bars 65-68 may be hidden or
viewed at the operator's preference. The main window
also includes a window area 70 within which the subor-
dinate windows 52 and dialogue boxes 64 may be
viewed.

[0031] In a preferred embodiment there are several
subordinate windows 52, including a video window 54, a
zoom window 56, a time-line window 58, one or more
encoder display windows 60, and one or more data win-
dows 62. The video window 54 displays a video frame
or a sequence of frames. For viewing a sequence of
frames, the frames may be stepped, viewed in real time,
viewed in slow motion or viewed in accelerated time.
Included are input controls accessible to the operator by
pointing and clicking, or by predefined key sequences.
There are stop, pause, play, back, forward, step and
other VCR-like controls for controlling the video presen-
tation in the video window 54. In some embodiments
there are scaling and scrolling controls also for the
video window 54.
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[0032] The zoom window 56 displays a zoom view
of a portion of the video window 54 at a substantially
larger magnification than the video window. The portion
displayed in the zoom window 56 is automatically deter-
mined according to the position of the pointing device
26 cursor. As the operator moves the pointing device
cursor, the zoom window scrolls to follow the cursor and
maintain the cursor within the zoom window 56. In a
preferred embodiment, the zoom window 56 supporting
software keeps the pointing device cursor approxi-
mately centered. The purpose of the zoom window 56 is
to allow the operator to see down to the pixel level of the
video window 54. In doing so, an operator is able to click
on a very specific point of the video window 54. More
particularly, an operator can accurately place a bound-
ary point of an image object, so as to provide a seman-
tically accurate input for segmenting a video object. By
"semantically accurate" it is meant that a selected point
can be accurately placed at the image border of an
object image (e.g., the edge of a house, tree, hand, or
other image object being viewed).

[0033] Referring to Fig. 4, the time-line window 58
includes an incremental time-line 72 of video frames,
along with zero or more thumb nail views 74 of select
video frames. The operator may click on any point along
the time-line 72 and the corresponding image frame is
displayed in the video window 54. The frames corre-
sponding to the thumb nail views 74 are selected man-
ually by the operator or automatically. The location and
number 73 of such frames are marked on the time-line
72.

[0034] The operator also can select a starting frame
and an ending frame to view a clip of the input video
sequence and define the processing range. Such selec-
tions are highlighted along the time-line 72. In one
embodiment the line 76 designates the starting frame
and the line 78 designates the ending frame. The oper-
ator selects the starting and ending points 76, 78 then
selects 'play' to play the video clip or 'segment’ to track
objects.

[0035] The time line window 58 also includes a
respective time-line 80 for each video object defined for
the input video sequence 11. A video object is defined
by outlining the object followed by segmenting the
object. The outlining provides a course user-selected
boundary of the object. The zoom window allows accu-
rate selection of points along such boundary. In one
embodiment there are two outlining modes. In one
mode the user draws the entire outline in a continuous
mouse motion by holding down a mouse button. In
another mode, the user clicks on various border points
of the object. Double-clicking is used to signal enclosing
of an object in the user-defined polygon. Editing options
allow the operator to move the entire outline, add addi-
tional points between previously selected points, or
remove previously selected points. During segmenta-
tion, the object boundary is refined to define the video
object more accurately.
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[0036] As a video object is tracked from frame to
frame using a tracking plug-in, the corresponding time-
line 80 highlights the frames for which such video object
has been identified, tracked, and extracted. In particu-
lar, the video object data is extracted for each frame in
which the object is tracked and stored with the video
object manager. For example, the time-line window
depicted in Fig. 4 shows a time-line 80a for a video
object A and another time-line 80b for a video object B.
As shown both objects were defined or tracked to the
same starting frame denoted on time-line 72 by line 76.
Video object A data was extracted all the way to the
ending frame (note line 78) of the video clip. Markings
82 provide a visual cue to convey such information to
the operator. Video object B data was extracted for only
a portion of the excerpt as depicted by the markings 84.
The time-lines 72 and 80 also include a marker 81
which indicates the current frame being viewed in the
video window 54.

[0037] Referring to Fig. 5, a data window 62 is
shown for a given video object. In one embodiment, the
operator merely double clicks on the object name in the
time-line window 58 or on the object in the video window
54 (or enters some other predefined input), which
causes the data window 62 for such video object to
appear. The data window 62 includes user-input fields
for an object title, translucent mask color, encoding tar-
get bit rate, search range and other parameters for use
in defining and encoding the corresponding video
object.

[0038] Referring to Fig. 6, during encoding an
encoder progress window 86 is displayed. The encoder
progress window 86 is one of the encoder displays 60,
and shows the encoding status for each defined video
object in the input video sequence 11. In one embodi-
ment there is a respective information area 88 display-
ing the number of encoding bits versus frame number
and a peak signal to noise ratio (PSNR) versus frame
number for each video object. In the display areas 88
depicted, there is a set of bar graphs at each interval of
select frame number intervals. One bar at each interval
corresponds to the number of bits encoded, another
corresponds to the overall PSNR of the frame's pixel
data, another corresponds to the PSNR for the Y com-
ponent of the frame's pixel data, another corresponds to
the PSNR for the Cb color component of the frame's
pixel data and a fourth corresponds to PSNR for the Cr
color component of the frame's pixel data. One skilled in
the art will appreciate that there are many formats in
which such information and additional encoding infor-
mation may be displayed to the operator. The bar
graphs allow the operator to visualize how PSNR varies
among video objects over a sequence of frames or how
PSNR for a given component varies among video
objects over a sequence of frames. In addition, by pre-
senting information for each Y, Cb and Cr components
separately, the operator can visualize how the total bit
rate affects the PSNR of each component of an object.
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When the image quality or the amount of compression
is not satisfactory, the operator can view the graphs to
aid in determining which parameters to adjust to
achieve a more desirable balance between the PSNR
and bit rate results before running the encoder again.

Exemplary Plug-Ins

[0039] In a preferred embodiment, there is a Video
Object Segmentation plug-in 16z, a Video Object Track-
ing plug-in 16b and an MPEG-4 plug-in 16n. An exem-
plary embodiment for each of the segmentation plug-in
16a and the tracking plug-in 16b are described in com-
monly-assigned U.S. Patent Application serial No.
09/323,501, filed June 1, 1999 for "Video Object Seg-
mentation Using Active Contour Modelling With Global
Relaxation," of Shijun Sun and Yongmin Kim, the con-
tent of which is incorporated herein by reference and
made a part hereof.

[0040] The video object manager represents the
segmented video objects either as polygons or binary
masks. Palygons can be converted into binary masks by
scan conversion. Binary masks can be converted into
polygons by finding and linking the edges of the mask.
A plug-in may access the video object in either format.
The MPEG-4 plug-in is a conventional MPEG-4 encoder
such as developed by the Microsoft Corporation of Red-
mond, Washington.

Processing Scenario

[0041] Referring to Fig. 7, an exemplary processing
scenario 90 commences at step 92 with the operator
selecting a command to load in an input file. In one
embodiment a dialogue box opens with a list of files in a
select directory. The input file may be a still image or a
video sequence 11 in any of a variety of conventional or
proprietary formats. Once the file is loaded, the first
frame is displayed in the video window 54. In addition,
the time-line window 58 opens. If the file has predefined
video objects then the time-lines 80 for such objects
appear in the time-line window 58. If not, then just the
video sequence time-line 72 and thumb print views 74
are shown.

[0042] The operator may access the VCR-like con-
trols of the video window 54 to play back or move
around in the input video sequence 11. Alternatively, the
operator may click on a location along the time-line 72 to
select a frame to view in video window 54. Using one of
these procedures, at step 94 the operator moves to a
desired video frame. Consider the example where the
operator desires to track or extract an object within the
video sequence. For example, the video sequence 11
may include motion video of a person. The operator
may desire to extract the view of the person and apply
the view to a different background. Or, perhaps there is
an object that is moving quite fast and is not well-
defined. To perform some video process of extraction or
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enhancement, a segmentation process and tracking
process is to be performed on all or a portion of the
video sequence.

[0043] At step 96, the operator accesses the seg-
mentation interface 44 (such as by accessing a set of
commands from a pull-down menu). The operator
selects a command to define a video object. At step 98,
the operator then clicks on points at the peripheral edge
of the desired object as shown in Fig. 8. In doing so, the
operator is making a polygon of line segments. As pre-
viously described, the zoom window 56 (see Fig. 9)
allows the operator to better see the surrounding region
near the location of a cursor 110 of a mouse or other
pointing device. Referring to Fig. 9, the region near the
cursor 110 is shown in the zoom window 56 with suffi-
cient precision to click on a selected pixel 112 of the
video window 54. In particular each pixel of the video
window 54 in the vicinity of the pointer 110 is displayed
as a large block of pixels on the zoom window 56. Using
window 56 to guide the cursor movement in window 54,
the operator selects a pixel in window 54, and the
change is reflected in pixel block 112 of window 56. As
a result the operator is able to make a very accurate
selection of object boundary points. Referring to Fig. 10,
once the operator indicates that the selection of bound-
ary points is complete the boundary is closed. Once the
selection of points is complete, segmentation can occur.
At step 100 a segmentation plug-in is activated. The
segmentation plug-in receives the video frame data and
the object points from the shell 14 and the segmentation
plug-in API 18. The segmentation plug-in redefines the
edges of the object in the video frame from being a
large-segmented polygon to a more semantically-accu-
rate object edge. An edge derivation process is per-
formed as part of the segmentation process to estimate
where there is a semantically-accurate edge (e.g., edge
of man distinct from background).

[0044] In defining the video object the operator is
able to select a method of highlighting the object.
Among the various methods are overlaying a translu-
cent mask 116 (see Fig. 10) which adds a color shade
to the video data for the object. For example, the opera-
tor may select a color filter for a given object. Different
objects are assigned differing colors to allow the opera-
tor to see the various video objects defined in a given
video frame. Alternatively, a thick line can be selected to
outline the object. Other methods include showing the
video object in black and white or normal color while
showing the background in the opposite, or making the
background black, white or another pattern. In various
embodiments any of many kinds of filtering operations
can be performed to visually distinguish the video object
from the portions of the video frame which are not part
of one or more defined video objects. The video object
itself is the original video pixel data. The overlayed
mask or the filtered alteration of displayed data serves
as a visual cue for distinguishing the video object from
the remaining portion of a video frame.
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[0045] Rather than have the operator go through
every frame manually and select object points, an auto-
matic segmentation is achieved using a tracking plug-in.
At step 102 an operator selects a starting video frame
and an ending video frame. This is done in the time-line
window 58. Time-line 72 displays a line 76 indicating the
starting frame, a line 78 indicating the ending frame and
amarker 81 indicating the location along the time-line of
the frame currently displayed in video window 54. With
the segmentation active and the tracking active, the
operator plays the desired portion of the video
sequence from the selected starting point 76 to the
selected ending point 78 at step 104 to accomplish
tracking of the video object(s). For each frame, the
tracking plug-in receives the video frame data for a cur-
rent frame, along with the object data from the prior
frame. The tracking plug-in then identities the object in
the current frame. In some embodiments the segmenta-
tion plug-in automatically refines the object definition for
such frame. In other embodiments, segmentation is per-
formed only when specified by the operator. For exam-
ple, the operator may see the tracking program is
starting to include additional pixels or exclude pixels of
the semantically correct object. As a result, the operator
goes to the frame where such tracking error com-
mences. The operator can now redefine the object or
alternatively define the video object into a set of video
sub-objects. Each sub-object then is tracked using dif-
ferent segmentation and tracking plug-ins from that
peint to the end point 78. Another use for defining video
sub-objects is where there is a hole or transparent part
of the video object which shows a moving background.
By excluding the inner hole portion, a sub-object repre-
senting the rest of the imaged object without the hole is
tracked as a video sub-object.

[0046] Once the video object has been accurately
tracked to the operator's satisfaction, the operator can
perform image processing enhancement or another
desired function as available from one of the plug-ins
16. In one example, the operator may save just the
video object in a sequence (e.g., a sequence of a man
extracted from the input video sequence, where the
man is shown against some predefined or other back-
ground.) In such example, the video sub-objects form-
ing an object are combined with the aggregate video
object being saved as a separate video sequence. The
separate sequence may stand-alone (e.g., object on
some predefined background) or be combined with
another video clip, in effect overlaying the video object
onto another video sequence.

[0047] At some point, the operator makes a deter-
mination to save a video clip as an encoded output file.
Such encoded output file may become an input video
sequence at a later time, or may be a canned clip
exported for viewing on a display device outside the
processing environment 10. In a preferred embodiment
an MPEG-4 encoder is included as a plug-in. At step
106, the operator selects the MPEG-4 encoder to com-
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press a video clip and create an output file. Unless pre-
viously combined, any video sub-objects which together
form a video object are combined into an aggregate
video object prior to encoding.

[0048] As previously described, an encoding
progress display 86 allows the operator to analyze the
output quality by viewing the peak signal to noise ratio
per component or per number of bits used in encoding.
In addition, the operator can alter some encoding
parameters, such as bit rate, motion vector search
range and fidelity of encoded shape. The operator can
view the results for many different encodings to find the
encoding settings that provide the desired trade-off to
achieve a satisfactory image quality at some number of
bits encoded per pixel.

Meritorious and Advantageous Effects

[0049] According to an advantage of this invention,
various processing needs can be met using differing
plug-ins. According to another advantage of the inven-
tion, the processing shell provides isolation between the
user interface and the plug-ins. Plug-ins do not directly
access the video encoder. The plug-ins accomplish
segmentation or tracking or another task by interfacing
through an API - application program interface module.
For example, a segmentation plug-in defines an object
and stores the pertinent data in a video object manager
porticn of the shell. The encoder retrieves the video
objects from the video object manager. Similarly, plug-
ins do not directly draw segmentations on the screen,
but store them in a central location. A graphical user
interface meodule of the user interface retrieves the data
from central location and draws the objects in the video
window. As a result, the various plug-ins are insulated
from the intricacies of reading various file formats. Thus,
data can even be captured from a camcorder or down-
loaded over a network through the user interface and
shell, without regard for plug-in compatibilities.

[0050] An advantage of the automatically scrolling
zoom window is that the operator may view a location
within the video frame, while also viewing a close-up of
such location in the zoom window. This allows the oper-
ator to precisely place a point on a semantically-correct
border of the object (e.g., at the border of an object
being depicted in video).

[0051] An advantage of the encoding progress dis-
play is that the operator is able to visualize how peak
signal to noise ratio varies between video objects overa
sequence of frames or how the total number of bits
affects the peak signal to noise ratio of each component
of an object. When the image quality is unsatisfactory,
these displays enable the operator to identify a parame-
ter in need of adjusting to balance peak signal to noise
ratio and the bit rate.

[0052] Although a preferred embodiment of the
invention has been illustrated and described, various
alternatives, modifications and equivalents may be
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used. Therefore, the foregoing description should not be
taken as limiting the scope of the inventions which are
defined by the appended claims.

Claims

1.

A system including a display, an input device, a
processor and a memory storage media and
embodying an interactive video processing environ-
ment, the system further comprising:

code means for generating display content in a
main display window of the interactive video
processing environment;

code means for generating display content,
pertaining to a segmented video object of an
image, in a first subordinate window displayed
within the main window; and

code means for generating display content,
pertaining to an image encoding process, in a
second subordinate window concurrently dis-
played with the first subordinate window within
the main window.

The system of claim 1, further comprising:

code means for generating display content in
the first subordinate window for tracking the
segmented video cbject among a plurality of
video frames.

The system of claim 1, in which the code means for
generating display content in the first subordinate
window generates an image in the first subordinate
window, the image including the segmented video
object, and in which the code means for generating
display content in the second subordinate window
generates display content including encoding con-
trol parameters for encoding the image.

The system of claim 3, in which the code means for
generating display content in the second subordi-
nate window generates display content including a
desired bit rate and a desired intra-coding period.

The system of claim 1, in which the code means for
generating display content in the second subordi-
nate window generates display content including
encoding control parameters for encoding the seg-
mented video object across a plurality of video
frames.

The system of claim 1, in which the code means for
generating display content in the second subordi-
nate window generates display content including
encoding status information for an encoding of a
plurality of segmented video objects across a plu-
rality of video frames.
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7.

10.

11.

12,

13.

The system of claim 6, in which the display content
in the second subordinate window comprises a bit
rate for an encoding of each one of the plurality of
segmented video objects.

The system of claim 6, in which the display content
in the second subordinate window comprises a sig-
nal to noise ratio for an encoding of each one of the
plurality of segmented video objects.

The system of claim 6, in which the second subor-
dinate window comprises a plurality of display
graphs, in which there is a one to one correspond-
ence between respective ones of the plurality of
display graphs and each one of the plurality of seg-
mented video objects.

The system of claim 6, further comprising:

code means for logically combining the plurality
of segmented video objects into a combined
object, and wherein the code means for gener-
ating display content pertaining to said encod-
ing pertains to an encoding of the combined
object.

The system of claim 1, in which the input device
comprises a pointing device, the system displaying
a plurality of first subordinate windows concurrently
in the main window, a first one of the plurality of first
subordinate windows displaying a video frame, a
second one of the plurality of first subordinate win-
dows displaying a zoomed in area of the video
frame currently displayed in the first one, wherein a
cursor of the pointing device is concurrently dis-
played in the first one and the second one of the
plurality of first subordinate windows, and wherein
the second one automatically scrolls to maintain the
pointing device cursor in view.

The system of claim 11, in which the code means
for generating display content pertaining to the seg-
mented video object generates an outline in
response to user-selected points in the first one of
the plurality of first subordinate windows.

The system of claim 11, in which the video frame
displayed in the first one of the plurality of first sub-
ordinate windows comprises video content includ-
ing the segmented video object and other video
content, in which the code means for generating
display content pertaining to the segmented video
object generates a translucent object which over-
lays the segmented video object, the translucent
object distinguishing the segmented video object
from the other video content in the first one of the
plurality of first subordinate windows.
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The system of claim 1, in which the input device
comprises a pointing device, the system displaying
a plurality of first subordinate windows concurrently
in the main window, a first one of the plurality of first
subordinate windows displaying a time sequence of
video frames, a second one of the plurality of first
subordinate windows displaying a time line,
wherein the code means for generating display con-
tent pertaining to the segmented video object gen-
erates a marking along the time-line for each video
frame that has been segmented to define the seg-
mented video object.

A digital processor readable storage medium for
storing processor-executable instructions and proc-
essor-accessible data for maintaining an interactive
video processing environment of display windows
in response to user inputs, the medium comprising:

code means for generating display content in a
main display window of the interactive video
processing environment;

code means for generating display content per-
taining to a segmented video object in a first
subordinate window displayed within the main
window; and

code means for generating display content,
pertaining to an image encoding process, in a
second subordinate window concurrently dis-
played with the first subordinate window within
the main window.

The medium of claim 15 further comprising:

code means for generating display content in
the first subordinate window for tracking the
segmented video object among a plurality of
video frames.

The medium of claim 15, in which the code means
for generating display content in the first subordi-
nate window generates an image in the first subor-
dinate window, the image including the segmented
video object, and in which the code means for gen-
erating display content in the second subordinate
window generates display content including encod-
ing control parameters for encoding the image.

The medium of claim 15, in which the code means
for generating display content in the second subor-
dinate window comprises means for generating dis-
play content including a desired bit rate and a
desired intra-coding period.

The medium of claim 15, in which the code means
for generating display content in the second subor-
dinate window comprising code means for generat-
ing display content including encoding control
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parameters for encoding the segmented video
object across a plurality of video frames.

The medium of claim 15, in which the code means
for generating display content in the second subor-
dinate window comprises code means for generat-
ing display content including encoding status
information for an encoding of a plurality of seg-
mented video objects across a plurality of video
frames.

The medium of claim 20, in which the encoding sta-
tus information display content generating code
means comprises means for generating a bit rate
for an encoding of each one of the plurality of seg-
mented video objects.

The medium of claim 20, in which the encoding sta-
tus information display content generating code
means comprises means for generating a signal to
noise ratio for an encoding of each one of the plu-
rality of segmented video objects.

The medium of claim 20, in which the second sub-
ordinate window comprises a plurality of display
graphs, in which there is a one to one correspond-
ence between respective ones of the plurality of
display graphs and ones of the plurality of seg-
mented video objects.

The medium of claim 20, further comprising:

code means for logically combining the plurality
of segmented video objects into a combined
object, and in which the code means for gener-
ating display content in the second subordinate
window generates display content pertaining to
an encoding of the combined object.

The medium of claim 15, further comprising:

code means for generating a plurality of first
subordinate windows concurrently in the main
window, a first one of the plurality of first subor-
dinate windows displaying a video frame, a
second one of the plurality of first subordinate
windows displaying a zoomed in area of the
video frame currently displayed in the first one,
wherein a cursor of a pointing device is concur-
rently displayed in the first one and the second
one of the plurality of first subordinate win-
dows, and wherein the second one automati-
cally scrolls to maintain the pointing device
cursor in view.

The medium of claim 25, in which the code means
for generating display content pertaining to the seg-
mented video object generates an outline in
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response to user-selected points in the first one of
the plurality of first subordinate windows.

The medium of claim 25, in which the video frame
displayed in the first one of the plurality of first sub-
ordinate windows comprises video content includ-
ing the segmented video object and other video
content, in which the code means for generating
display content pertaining to the segmented video
object generates a translucent object which over-
lays the segmented video object, the translucent
object distinguishing the segmented video object
from the other video content in the first one of the
plurality of first subordinate windows.

The medium of claim 15, further comprising:

code means for generating a plurality of first
subordinate windows concurrently in the main
window, a first one of the plurality of first subor-
dinate windows displaying a time sequence of
video frames, a second one of the plurality of
first subordinate windows displaying a time
line, wherein the code means for generating
display content pertaining to the segmented
video object generates a marking along the
time-line for each video frame that has been
segmented to define the segmented video
object.

A method for interactively processing a video
sequence on a system having a display, an input
device, and a processor, the method comprising the
steps of.

generating a main display window of a video
processing environment;

generating a first subordinate window within
the main display window for displaying a motion
video sequence of video frames;

responding to a user input to hold the motion
video sequence at a select video frame;
outlining a boundary of a video object;
segmenting the outlined video object;

playing at least a portion of the motion video
sequence, during which the video object is
tracked to define the segmented video object
among a plurality of frames of the motion video
sequence;

selectively generating a second subordinate
window within the main display window which
is concurrently active with the first subordinate
window, the second subordinate window dis-
playing information pertaining to an encoding
process of said plurality of frames of the motion
video sequence; and

encoding said plurality of video frames.
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30. The method of claim 29, further comprising the

steps of:

selectively generating a third subordinate win-
dow within the main display which is concur-
rently active with the first subordinate window,
the third subordinate window displaying a
zoomed in area of the first subordinate window,
wherein a cursor of the input device is concur-
rently displayed in the first subordinate window
and the third subordinate window;
automatically scrolling the third subordinate
window to maintain the pointing device cursor
in view during the step of outlining the bound-
ary of the video object.

31. The method of claim 29, further comprising the step

of:

overlaying a translucent object onto the seg-
mented video object.

32. The method of claim 29, further comprising the

steps of:

selectively generating a third subordinate win-
dow within the main display which is concur-
rently active with the first subordinate window,
the third subordinate window displaying a time
line;

generating a marking along the time-line for
each video frame in which the segmented
video object has been tracked.

33. The method of claim 29, in which a plurality of video

objects are segmented and tracked, and further
comprising the steps of:

selectively generating a third subordinate win-
dow within the main display which is concur-
rently active with the first subordinate window,
the third subordinate window displaying a
respective time line for each one of the plurality
of video objects;

for each respective time-line, generating a
marking along said respective time-line for
each video frame in which a corresponding one
of the plurality of video objects has been
tracked.

34. The method of claim 29, in which a plurality of video

objects are segmented and tracked, and further
comprising the step of:

logically combining the plurality of objects into
a combined object prior to the step for encod-
ing, and wherein the plurality of objects are
treated as the combined object during the
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encoding step.

35. The method for claim 29, in which a plurality of
video objects are segmented and tracked, and fur-
ther comprising the step of:

generating display content in the second sub-
ordinate window pertaining to an encoding of a
plurality of segmented video objects, said dis-
play content comprising a bit rate for the encod-
ing of each one of the plurality of segmented
video objects.

36. The method for claim 29, in which a plurality of
video objects are segmented and tracked, and fur-
ther comprising the step of:

generating display content in the second sub-
ordinate window pertaining to an encoding of a
plurality of segmented video objects, said dis-
play content comprising a signal to noise ratio
for the encoding of each one of the plurality of
segmented video objects.

37. The method of claim 29, in which a plurality of video
objects are segmented and tracked, and further
comprising the step of:

generating a display graph in the second sub-
ordinate window for each one of the seg-
mented video objects.
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Number is required.

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

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

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
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

Page 185 of 231



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. |
16/802,254 02/26/2020 Troy Plota 20970.18.1.1 5699
| EXAMINER |
22913 7590 07/22/2021
Workman Nydegger LHYMN, SARAH
60 East South Temple
Suite 1000 | ART UNIT PAPER NUMBER |
Salt Lake City, UT 84111 2613

DATE MAILED: 07/22/2021

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

PTOL-85 (Rev. 02/11)
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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 lapqg@eglggti@f 231



Application No. Applicant(s)
; . 16/802,254 Plota et al.
Notice of Allowability Examiner ArtUnit | AlA (FITF) Status
Sarah Lhymn 2613 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.} This communication is responsive to 7 July 2021.
[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) [ None of the:
1. [J 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..] 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.[3 Information Disclosure Statements (PTO/SB/08), 6. ¥} 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.

{Sarah Lhymn/
Primary Examiner, Art Unit 2613

U.S. Patent and Trademark Office .
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20210717
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Application/Control Number: 16/802,254 Page 2
Art Unit: 2613

DETAILED ACTION

Allowable Subject Matter

1. Claims 1-20 are allowed.
2. The following is an examiner’s statement of reasons for allowance: Applicant’s
filing of a Terminal Disclaimer overcomes the outstanding double patenting rejection.
An updated search of the prior art did not reveal additional references that change the
previous indication of allowable subject matter in the parent application (U.S.
16/162,206) over which a Terminal Disclaimer has now been filed.

Any comments considered necessary by applicant must be submitted no later
than the payment of the issue fee and, to avoid processing delays, should preferably
accompany the issue fee. Such submissions should be clearly labeled “Comments on

Statement of Reasons for Allowance.”

Conclusion
Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Sarah Lhymn whose telephone number is (571)270-
0632. The examiner can normally be reached on M-F, 9:00 AM to 6:00 PM EST.
Examiner interviews are available via telephone, in-person, and video

conferencing using a USPTO supplied web-based collaboration tool. To schedule an

Page 189 of 231



Application/Control Number: 16/802,254 Page 3
Art Unit: 2613

interview, applicant is encouraged to use the USPTO Automated Interview Request
(AIR) at http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’'s
supervisor, Xiao Wu can be reached on 571-272-7761. 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 https://ppair-
my.uspto.gov/pair/PrivatePair. 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.

Sarah Lhymn
Primary Examiner
Art Unit 2613

/Sarah Lhymn/
Primary Examiner, Art Unit 2613
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification |¢500 254 Plota et al.
H “ ““H Examiner Art Unit
Sarah Lhymn 2613

CPC

Symbol Type Version
G06K 6203 F 2013-01-01
G06K 00744 | 2013-01-01
G09G 007 | 2013-01-01
GO6F 04845 | 2013-01-01
GO6F 04842 | 2013-01-01
G06T 00 | 2013-01-01
G11B 34 | 2013-01-01
CPC Combination Sets

Symbol Type Set Ranking Version
None

Total Claims Allowed:

(Assistant Examiner) (Date) 20

/Sarah Lhymn/ 17 July 2021 i i _—
Primary Examiner, Art Unit 2613 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1 2

U.S. Patent and Trademark Office

Page 1 of 3

Part of Paper No.: 20210717
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Application/Control No. Applicant(s)/Patent Under Reexamination

Issue Classification |¢500 254 Plota et al.

H “ “ “H Examiner Art Unit
Sarah Lhymn 2613

INTERNATIONAL CLASSIFICATION
CLAIMED

GO6K

NON-CLAIMED

US ORIGINAL CLASSIFICATION

CLASS SUBCLASS

CROSS REFERENCES(S)

CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)

None
Total Claims Allowed:
(Assistant Examiner) (Date) 20
/Sarah Lhymn/ 17 July 2021 i i _—
Primary Examiner, Art Unit 2613 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1 2
U.S. Patent and Trademark Office Part of Paper No.: 20210717

Page 2 of 3
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/ssue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

16/802,254 Plota et al.
Examiner Art Unit
Sarah Lhymn 2613

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

(Assistant Examiner)

CLAIMS

Final |Original]Final |Original|Final [Original|Final [Original|Final [Original]Final |Original]Final |Original|Final |Original
1 1 10 10 19 19
2 2 11 11 20 20
3 3 12 12
4 4 13 13
5 5 14 14
6 6 15 15
7 7 16 16
8 8 17 17
9 9 18 18

None

Total Claims Allowed:

(Date) 20

/Sarah Lhymn/
Primary Examiner, Art Unit 2613

(Primary Examiner)

17 July 2021 O.G. Print Claim(s) | O.G. Print Figure

(Date) 1 2

U.S. Patent and Trademark Office

Page 3 of 3

Part of Paper No.: 20210717
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Application/Control No.

Applicant(s)/Patent Under Reexamination

Search Notes 16/802,254 Plota et al.
T
Sarah Lhymn 2613
CPC - Searched*
Symbol Date Examiner
G06K9/6203 01/02/2021 S. Lhymn
GO06F3/04842 01/02/2021 S. Lhymn
GO06F3/04845 01/02/2021 S. Lhymn
GO06K9/00744 01/02/2021 S. Lhymn
G06T11/00 01/02/2021 S. Lhymn
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 search in EAST 01/02/2021 S. Lhymn
CPC search text limited; EAST search history attached 01/02/2021 S. Lhymn
Google Patents search (pixel shifting, video files) (pixel shifting, S. Lhymn
video, loop rendering) (system providing software to client device) ( | 01/02/2021

pixel shifting, video, loop)

NPL search via Google Scholar (same search strings as with S. Lhymn
Google Patents search) 01/02/2021

Interference 07/17/2021 S. Lhymn

/Sarah Lhymn/
Primary Examiner, Art Unit 2613

U.S. Patent and Trademark Office

Page 1 of 2

Part of Paper No.: 20210717
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Application/Control No.

Applicant(s)/Patent Under Reexamination

Search Noles 16/802,254 Plota et al.
ININVRARIARN [~
Sarah Lhymn 2613

Interference Search

US Class/CPC US Subclass/CPC Group Date Examiner
Symbol

G06K9/6203 07/17/2021 S. Lhymn
GO06F3/04842 07/17/2021 S. Lhymn
GO06F3/04845 07/17/2021 S. Lhymn
G06K9/00744 07/17/2021 S. Lhymn
G06T11/00 07/17/2021 S. Lhymn

/Sarah Lhymn/

Primary Examiner, Art Unit 2613

U.S. Patent and Trademark Office

Page 2 of 2

Part of Paper No.: 20210717
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EAST Search History

EAST Search History (Prior Art)

Ref Hits

#

- US-PGPUB; USPAT;

- USOCR; FPRS; EPO;
:JPO; DERWENT;
IBM_TDB

- US-PGPUB; USPAT;

- USOCR; FPRS; EPO;
:JPO; DERWENT;
IBM_TDB

- US-PGPUB; USPAT;

- USOCR; FPRS; EPO;
§JPO; DERWENT;

Default Plurals

~ Operator

12021/01/02
16:40

12021/01/02
116:40

12021/01/02
116:40

((shift$3 mov$3) with
: pixel) and video and frame :
: :JPO; DERWENT;

(S1 5253545556 57)
-and 58

US-PGPUB; USPAT;

:USOCR; FPRS; EPO;
%JPO; DERWENT;
IBM_TDB

- US-PGPUB; USPAT;

- USOCR; FPRS; EPO;
-JPO; DERWENT;
'IBM_TDB

- US-PGPUB; USPAT:;

- USOCR; FPRS; EPO;
- JPO; DERWENT;
'IBM_TDB

- US-PGPUB; USPAT;

- USOCR; FPRS; EPO;
- JPO; DERWENT;
' IBM_TDB

- US-PGPUB; USPAT;

USOCR; FPRS; EPO;

IBM_TDB

US-PGPUB; USPAT;
:USOCR; FPRS; EPO;
- JPO; DERWENT;

-IBM_TDB

- US-PGPUB; USPAT;

- USOCR; FPRS; EPO;
:JPO; DERWENT;
IBM_TDB

12021/01/02
116:40

12021/01/02
16:41

12021/01/02
116:41

12021/01/02
16:41

2021/01/02
16:43

12021/01/02
16:44

12021/01/02
16:45
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:with (point section
 portion)

1510 and (start$3 begin$3) : US-PGPUB; USPAT;
_USOCR; FPRS; EPO;
:JPO; DERWENT;
:IBM_TDB

12021/01/02
116:45

%Sll and (pixel with
gshifting)

‘US-PGPUB; USPAT;
- USOCR; FPRS; EPO;
.JPO; DERWENT;
'IBM_TDB

12021/01/02
16:45

/S11 and (rendering same
(loop repeat$3))

:US-PGPUB; USPAT;
- USOCR; FPRS; EPO;
:JPO; DERWENT;
IBM_TDB

12021/01/02
;16:46

S8 and (rendering same
(loop repeat$3))

:US-PGPUB; USPAT;
‘USOCR; FPRS; EPO;
-JPO; DERWENT;
-IBM_TDB

12021/01/02
16:50

Default

. Operator

12021/07/17
116:42

12021/07/17
16:42

12021/07/17
16:43

12021/07/17
16:43

12021/07/17
116:43

§(first nearl starting nearl point).cim. Us-
‘and frame.clm. and (digital nearl
.image nearl file).clm.

12021/07/17
116:45

7/17/2021 4:46:35 PM
C:\Users\slhymn\Documents\EAST\Workspaces\16802254.wsp
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Bibliographic Data

Application No: 16/ 802,25 4
Foreign Priority claimed: O Yes ®No
35 USC 119 (a-d) conditions met: D Yes No D Met After Allowance
Verified and Acknowledged: |/Sa.rah Lhymn/ | |
Examiner's Signature Initials
Title: |AUTOMATED PIXEL SHIFTING WITHIN A VIDEO FILE
FILING or 371(c) DATE CLASS GROUP ART UNIT ATTORNEY DOCKET NO.
02/26/2020 345 2613 20970.18.1.1
RULE
APPLICANTS
INVENTORS

Troy Plota, Kihei, HI, UNITED STATES
Sascha Connelly, Kihei, HI, UNITED STATES
CONTINUING DATA

This application is a CON of 16162206 10/16/2018 PAT 10621469

16162206 has PRO of 62574055 10/18/2017

16162206 is a CIP of 15660677 07/26/2017 PAT 10558342

15660677 has PRO of 62514703 06/02/2017
15660677 has PRO of 62368017 07/28/2016
FOREIGN APPLICATIONS
IF REQUIRED, FOREIGN LICENSE GRANTED*#*
03/11/2020
*%* SMALL ENTITY *#*
STATE OR COUNTRY
UNITED STATES
ADDRESS

Workman Nydegger

60 East South Temple
Suite 1000

Salt Lake City, UT 84111
UNITED STATES

FILING FEE RECEIVED
$785
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Doc code: IDS
Dec description: Information Disclosure Statement (IDS) Filed

PTO/SB/08a (02-18)

Approved for use through 11/30/2020. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

INFORMATION DISCLOSURE

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

Application Number 16802254
Filing Date P020-02-26
First Named Inventor |[Troy Plota

Art Unit 2613
Examiner Name LHYMN, SARAH
Aftorney Docket Number 20970.18.11

U.S.PATENTS

Remove

Examiner
Initial*

Cite
No

Patent Number

Kind
Codel

Issue Date

Name of Patentee or Applicant
of cited Document

Pages,Columns,Lines where
Relevant Passages or Relevant
Figures Appear

If you wish to add additional U.S. Patent citation information please click the Add button.

Add

U.S.PATENT APPLICATION PUBLICATIONS

Remove

Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns, Lines where
e Cite No . Relevant Passages or Relevant
Initial Number Code’| Date of cited Document )
Figures Appear
1 0210165560 A1l P021-06-03 PLOTA etal.

If you wish to add additional U.S. Published Application citation information please click the Add button| Add

FOREIGN PATENT DOCUMENTS

Remove

Name of Patentee or Pages,Columns Lines
Examiner| Cite | Foreign Document Country Kind | Publication Applicant of cited where Relevant Ts
Initial* No | Number3 Code2j Code#| Date PR Passages or Relevant

Document .

Figures Appear
1
If you wish to add additional Foreign Patent Document citation information please click the Add button | Add
NON-PATENT LITERATURE DOCUMENTS Remove
, .. | Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item

Examiner| Cite s : ; '
Initials* | No (book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), TS

publisher, city and/or country where published.

EFS Web 2.1.18
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Application Number 16802254
Filing Date 2020-02-26

INFORMATION DISCLOSURE

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

First Named Inventor | Troy Plota

Art Unit 2613
Examiner Name LHYMN, SARAH
Aftorney Docket Number 20970.18.1.1

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

EXAMINER SIGNATURE

Examiner Signature Date Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO

Standard ST.3). 2 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible.  Applicant is to place a check mark here if
English language translation is attached.

EFS Web 2.1.18
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Application Number 16802254

Filing Date 2020-02-26

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

First Named Inventor | Troy Plota

L. Art Unit 2613
( Not for submission under 37 CFR 1.9%)

Examiner Name LHYMN, SARAH

Aftorney Docket Number 20970.18.1.1

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection({s):

That each item of information contained in the information disclosure statement was first cited in any communication
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

X any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e){(2).

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

A certification statement is not submitted herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature {John C. Stringham/ Date (YYYY-MM-DD) 2021-07-28

Name/Print John C. Stringham Registration Number 40831

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.5.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Privacy Act Statement

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

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

1.

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

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

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

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1874, as amended, pursuant to 5 U.S.C. 552a(m).

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

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.5.C. 181) and for review pursuant to the Atomic Energy Act (42 U.5.C. 218(c)).

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

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.5.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

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

Application Number:

16802254

Filing Date:

26-Feb-2020

Title of Invention:

AUTOMATED PIXEL SHIFTING WITHIN A VIDEO FILE

First Named Inventor/Applicant Name:

Troy Plota

Filer: John C. Stringham/Workman Nydegger
Attorney Docket Number: 20970.18.1.1
Filed as Small Entity
Filing Fees for Utility under 35 USC 111(a)
s . Sub-Total in
Description Fee Code Quantity Amount USD($)

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Extension-of-Time:
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Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in
Miscellaneous:
SUBMISSION- INFORMATION DISCLOSURE STMT 2806 1 130 130
Total in USD ($) 130

Page 204 of 231




Electronic Acknowledgement Receipt

EFS ID: 43363753
Application Number: 16802254
International Application Number:
Confirmation Number: 5699

Title of Invention:

AUTOMATED PIXEL SHIFTING WITHIN A VIDEO FILE

First Named Inventor/Applicant Name:

Troy Plota

Customer Number:

22913

Filer:

John C. Stringham/Anne Frederickson

Filer Authorized By:

John C. Stringham

Attorney Docket Number: 20970.18.1.1
Receipt Date: 28-JUL-2021
Filing Date: 26-FEB-2020

Time Stamp: 13:19:28

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment yes

Payment Type CARD

Payment was successfully received in RAM $130

RAM confirmation Number E20217RD20014804

Deposit Account

Authorized User

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

Document . . . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (ifappl.)
1043532
1 Information DFlscIosuSréeoSétatement (IDS) IDS_16802254_1.pdf no 4
orm ( ) 678a9fc2a5c487fec56340966d245d2bbcd 1|
3e31
Warnings:
Information:
38177
2 Fee Worksheet (SB06) fee-info.pdf no 2
€937f7484f3c468047f0bcccd6af27078d 162
Warnings:
Information:
Total Files Size (in bytes): 1081709

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
16/802,254 02/26/2020 Troy Plota 20970.18.1.1 5699
22013 7590 08/03/2021 | A AMINGR |
Workman Nydegger
60 East South Temple LHYMN, SARAH
Suite 1000
Salt Lake City, UT 84111 | ART UNIT | paper~UMBER |
2613
| NOTIFICATION DATE | DELIVERY MODE |
08/03/2021 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the
following e-mail address(es):

docketing@wnlaw.com

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)
Ne .suPpil,zn}/ental i 16/802,254 Plota et al.
otice of Allowabllity Examiner ArtUnit | AIA (FITF) Status
Sarah Lhymn 2613 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.} This communication is responsive to IDS of 7/20/21 and 7/28/21.

[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) [ None of the:
1. [J 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..] 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.

{Sarah Lhymn/
Primary Examiner, Art Unit 2613

U.S. Patent and Trademark Office .
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20210728
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Receipt date: 07/20/2021 16/802,254 - GAU: 2613

Doc code: IDS PTO/SBI08a (02-18)
o . . . Approved for use through 11/30/2020. OMB 0651-0031
Doc description: Information Disclosure Statement (IDS) Filed U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

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

Application Number 16802254
Filing Date P020-02-26

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor |[Troy Plota

Art Unit 2613
Examiner Name LHYMN, SARAH
Aftorney Docket Number 20970.18.11

U.S.PATENTS Remove

Examiner| Cite Kind Name of Patentee or Applicant Pages,Columns, Lines where
e Patent Number Issue Date . Relevant Passages or Relevant
Initial No Code! of cited Document )
Figures Appear
1 5086482 A [1992-02-04 KUMAGAI RYOHEI
2 8244061 B1 P012-08-14 [CARSON et al.
If you wish to add additional U.S. Patent citation information please click the Add button. Add
U.S.PATENT APPLICATION PUBLICATIONS Remove
Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages Columns, Lines where
e Cite No . Relevant Passages or Relevant
Initial Number Code'| Date of cited Document )
Figures Appear
1 0130201284 A1l P013-08-08 Pbeloe Kenneth A.

If you wish to add additional U.S. Published Application citation information please click the Add button| Add

FOREIGN PATENT DOCUMENTS Remove

Name of Patentee or Pages,Columns,Lines
Examiner| Cite | Foreign Document Country Kind | Publication Applicant of cited where Relevant Ts
Initial* No | Number? Code2j Code#| Date PR Passages or Relevant

Document .

Figures Appear
LUNIVERSITY OF
1 1081956 FP A1l 2001-03-07 bvASHINGTON

If you wish to add additional Foreign Patent Document citation information please click the Add button | Add
NON-PATENT LITERATURE DOCUMENTS Remove

EFS Web 2.1.18
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Receipt date: 07/20/2021 16/802,2584 ~ GAU: 2613

Application Number 16802254
Filing Date 2020-02-26

INFORMATION DISCLOSURE First Named Inventor | Troy Plota

STATEMENT BY APPLICANT Art Unit 613

( Not for submission under 37 CFR 1.99)
Examiner Name LHYMN, SARAH
Aftorney Docket Number 20970.18.1.1

E . .. | Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item

xaminer| Cite S . . '
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), TS

Initials* | No

publisher, city and/or country where published.

1 GIRGENSOHN, A_, et al_, "A semi-automalic approach to home video editing,” Proceedings of the 13th annual ACM
symposium on User interface software and technology, CHI Letters, Vol 2, No. 2, November 08, 2000, pp. 81-89

2 International Search Report and Written Opinion received for PCT Patent Application No. PCT/US2018/056377,
mailed on Jan 04, 2019, 12 pages

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

EXAMINER SIGNATURE

Examiner Signature

/8arah Lhyvmn/

Date Considered

07/28/2021

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO

Standard ST.3). 2 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible. ° Applicant is to place a check mark here if
English language translation is attached.
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Receipt date: 07/20/2021 16/802,2584 ~ GAU: 2613
Application Number 16802254

Filing Date 2020-02-26

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor | Troy Plota

Art Unit 2613
Examiner Name LHYMN, SARAH
Aftorney Docket Number 20970.18.1.1

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[ ] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

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

A certification statement is not submitted herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature {John C. Stringham/ Date (YYYY-MM-DD) 2021-07-20
Name/Print John C. Stringham Registration Number 40831

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file {and by the USPTO to process) an application. Confidentiality is governed by 35 U.5.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Receipt date: 07/20/2021 16/802,254 - GAU: 2613

Privacy Act Statement

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

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

1.

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

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

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

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

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

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.5.C. 181) and for review pursuant to the Atomic Energy Act (42 U.5.C. 218(¢)).

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

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

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

Doc code: IDS
Dec description: Information Disclosure Statement (IDS) Filed

07/28/2021

16/802,254 - GAU: 2613

PTO/SB/08a (02-18)

Approved for use through 11/30/2020. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number 16802254
Filing Date P020-02-26
First Named Inventor |[Troy Plota

Art Unit 2613
Examiner Name LHYMN, SARAH
Aftorney Docket Number 20970.18.11

U.S.PATENTS

Remove

Examiner
Initial*

Cite
No

Patent Number

Kind
Code1l

Issue Date

Name of Patentee or Applicant
of cited Document

Pages,Columns,Lines where
Relevant Passages or Relevant
Figures Appear

If you wish to add additional U.S. Patent citation information please click the Add button.

Add

U.S.PATENT APPLICATION PUBLICATIONS

Remove

Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages Columns, Lines where
e Cite No . Relevant Passages or Relevant
Initial Number Code'| Date of cited Document )
Figures Appear
1 0210165560 A1l P021-06-03 PLOTA et al.

If you wish to add additional U.S. Published Application citation information please click the Add button| Add

FOREIGN PATENT DOCUMENTS

Remove

Name of Patentee or Pages,Columns,Lines
Examiner| Cite | Foreign Document Country Kind | Publication Applicant of cited where Relevant Ts
Initial* No | Number? Code2j Code#| Date PR Passages or Relevant

Document .

Figures Appear
1
If you wish to add additional Foreign Patent Document citation information please click the Add button | Add
NON-PATENT LITERATURE DOCUMENTS Remove
, .. | Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item

Examiner| Cite s . ; '
Initials* | No (book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), T=

publisher, city and/or country where published.
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Receipt date: 07/28/2021

16/802,254 - GAU: 2613

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number 16802254
Filing Date 2020-02-26
First Named Inventor | Troy Plota

Art Unit 2613
Examiner Name LHYMN, SARAH
Aftorney Docket Number 20970.18.1.1

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

EXAMINER SIGNATURE

Examiner Signature /Barah Lhymn/

Date Considered

07/28/2021

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

English language translation is attached.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). 2 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible. * Applicant is to place a check mark here if
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Receipt date: 07/28/2021 16/802,2584 ~ GAU: 2613
Application Number 16802254

Filing Date 2020-02-26

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor | Troy Plota

Art Unit 2613
Examiner Name LHYMN, SARAH
Aftorney Docket Number 20970.18.1.1

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

X any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

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

A certification statement is not submitted herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature {John C. Stringham/ Date (YYYY-MM-DD) 2021-07-28
Name/Print John C. Stringham Registration Number 40831

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file {and by the USPTO to process) an application. Confidentiality is governed by 35 U.5.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Receipt date: 07/28/2021 16/802,254 - GAU: 2613

Privacy Act Statement

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

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

1.

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

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

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

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

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

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.5.C. 181) and for review pursuant to the Atomic Energy Act (42 U.5.C. 218(¢)).

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

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

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
16/802,254 02/26/2020 Troy Plota 20970.18.1.1 5699
22013 7590 08/18/2021 | A AMINGR |
Workman Nydegger
60 East South Temple LHYMN, SARAH
Suite 1000
Salt Lake City, UT 84111 | ART UNIT | paper~UMBER |
2613
| NOTIFICATION DATE | DELIVERY MODE |
08/18/2021 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the
following e-mail address(es):

docketing@wnlaw.com

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)
; . 16/802,254 Plota et al.
Notice of Allowability Examiner ArtUnit | AlA (FITF) Status
Sarah Lhymn 2613 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.} This communication is responsive to IDS of 07/28/2021.
[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 b) (J Some* ¢) [J None of the:
1. [J 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..] 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.

{Sarah Lhymn/
Primary Examiner, Art Unit 2613

U.S. Patent and Trademark Office .
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20210814
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Receipt date: 07/20/2021 16/802,254 - GAU: 2613

Doc code: IDS PTO/SBI08a (02-18)
o . . . Approved for use through 11/30/2020. OMB 0651-0031
Doc description: Information Disclosure Statement (IDS) Filed U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

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

Application Number 16802254
Filing Date P020-02-26

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor |[Troy Plota

Art Unit 2613
Examiner Name LHYMN, SARAH
Aftorney Docket Number 20970.18.11

U.S.PATENTS Remove

Examiner| Cite Kind Name of Patentee or Applicant Pages,Columns, Lines where
e Patent Number Issue Date . Relevant Passages or Relevant
Initial No Code! of cited Document )
Figures Appear
1 5086482 A [1992-02-04 KUMAGAI RYOHEI
2 8244061 B1 P012-08-14 [CARSON et al.
If you wish to add additional U.S. Patent citation information please click the Add button. Add
U.S.PATENT APPLICATION PUBLICATIONS Remove
Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages Columns, Lines where
e Cite No . Relevant Passages or Relevant
Initial Number Code'| Date of cited Document )
Figures Appear
1 0130201284 A1l P013-08-08 Pbeloe Kenneth A.

If you wish to add additional U.S. Published Application citation information please click the Add button| Add

FOREIGN PATENT DOCUMENTS Remove

Name of Patentee or Pages,Columns,Lines
Examiner| Cite | Foreign Document Country Kind | Publication Applicant of cited where Relevant Ts
Initial* No | Number? Code2j Code#| Date PR Passages or Relevant

Document .

Figures Appear
LUNIVERSITY OF
1 1081956 FP A1l 2001-03-07 bvASHINGTON

If you wish to add additional Foreign Patent Document citation information please click the Add button | Add
NON-PATENT LITERATURE DOCUMENTS Remove
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Receipt date: 07/20/2021 16/802,2584 ~ GAU: 2613

Application Number 16802254
Filing Date 2020-02-26

INFORMATION DISCLOSURE First Named Inventor | Troy Plota

STATEMENT BY APPLICANT Art Unit 613

( Not for submission under 37 CFR 1.99)
Examiner Name LHYMN, SARAH
Aftorney Docket Number 20970.18.1.1

E . .. | Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item

xaminer| Cite S . . '
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), TS

Initials* | No

publisher, city and/or country where published.

1 GIRGENSOHN, A_, et al_, "A semi-automalic approach to home video editing,” Proceedings of the 13th annual ACM
symposium on User interface software and technology, CHI Letters, Vol 2, No. 2, November 08, 2000, pp. 81-89

2 International Search Report and Written Opinion received for PCT Patent Application No. PCT/US2018/056377,
mailed on Jan 04, 2019, 12 pages

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

EXAMINER SIGNATURE

Examiner Signature

/8arah Lhyvmn/

Date Considered

07/28/2021

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO

Standard ST.3). 2 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible. ° Applicant is to place a check mark here if
English language translation is attached.
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Receipt date: 07/20/2021 16/802,2584 ~ GAU: 2613
Application Number 16802254

Filing Date 2020-02-26

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor | Troy Plota

Art Unit 2613
Examiner Name LHYMN, SARAH
Aftorney Docket Number 20970.18.1.1

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[ ] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

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

A certification statement is not submitted herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature {John C. Stringham/ Date (YYYY-MM-DD) 2021-07-20
Name/Print John C. Stringham Registration Number 40831

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file {and by the USPTO to process) an application. Confidentiality is governed by 35 U.5.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Receipt date: 07/20/2021 16/802,254 - GAU: 2613

Privacy Act Statement

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

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

1.

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

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

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

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

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

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.5.C. 181) and for review pursuant to the Atomic Energy Act (42 U.5.C. 218(¢)).

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

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

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Via E-File
PATENT APPLICATON
Docket No. 20970.18.1.1

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of: )
)
Troy Plota et al. )
)
Serial No: 16/802,254 ) Art Unit
) 2613
Filed: February 26, 2020 )
)
Confirmation No.: 5699 )
)
For: AUTOMATED PIXEL SHIFTING WITHIN )
A VIDEO FILE )
)
Examiner: Sarah Lhymn )
)
Customer No.: 22913 )

TRANSMITTAL OF ISSUE FEE PAYMENT

Mail Stop Issue Fee
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Sir:

In response to the Notice of Allowance and Fee(s) Due dated July 22, 2021, please find
enclosed herewith the following items for filing in the United States Patent and Trademark
Office in connection with the above identified patent application:

X Fee(s) Transmittal (PTOL-85) submitted pursuant to 37 CF.R. § 1.311.

A Supplemental Declaration executed by the inventor(s) 1s submitted pursuant to
37CFR. §1.67.

Pursuant to the request for submission of formal drawings, enclosed are the
following:
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A Letter to the Official Draftsperson;

A set of (__ ) sheets of formal drawings to replace the
corresponding drawings originally filed with the subject application.

A duplicate set of the (___) sheets of formal drawings with
the changes therein highlighted in red.

Petition to Excuse Error in Small Entity Status is enclosed.

Form PTO-2038 submitting Credit Card Payment in the amount of $ is
enclosed to cover the fee deficiency for the Petition to Excuse Error.

X Payment by credit card using the payment option in E-Filer with RAM will be
used to cover the payment of the fees as follows:

X The $600.00 government issue fee pursuant to 37 CF.R. § 1.18.

___ The$ government publication fee pursuant to 37 C.F.R. § 1.18.(d)
X The Commission is hereby authorized to charge payment of any additional fees or
credit any overpayment to Deposit Account No. 23-3178.

Please address all future correspondence in connection with the above-identified patent
application to the attention of the undersigned.

Dated this 22nd day of October 2021.
Respectfully submitted,
/John C. Stringham, 40,831/

JOHN C. STRINGHAM
Registration No. 40,831
WORKMAN NYDEGGER
Attorneys for Applicant
Customer No. 022913
Telephone No. 801.533.9800

W OO
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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 Black 1 for any change of address)

22913 7590 07/22/2021 Certificate of Mailing or Transmission
Workman Nydegger 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
60 East South Temple addressed to the Mail Stop ISSUE FEE address above. or being transmitted to
Suite 1000 the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.
Salt Lake City, UT 84111 (Typedor printed name)
' {Signaturc)|
{Date))
I APPLICATION NO. | FILING DATE l FIRST NAMED INVENTOR l ATTORNEY DOCKET NO. I CONFIRMATION NO. |
16/802,254 02/26/2020 Troy Plota 20970.18.1.1 5699
TITLE OF INVENTION: AUTOMATED PIXEL SHIFTING WITHIN A VIDEO FILE
I APPLN. TYPE I ENTITY STATUS I ISSUE FEEDUE l PUBLICATION FEE DUE ‘ PREV. PAID ISSUE FEE I TOTAL FEE(S) DUE l DATE DUE |
nonprovisional SMALL $600 $0.00 $0.00 $600 10/22/2021

l EXAMINER | ART UNIT | crasssuscrass |

LHYMN, SARAH 2613 345-619000
1. Change of correspondence address or mdication 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 Wor kman Nydegger

(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.

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

:I "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.

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

[#8)

)

PLEASE NQOTE: 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 OI' ASSIGNEE (B) RESIDENCE: {(CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : [ 1ndividual ' Corporation or other private group entity 1 Government

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

X1 Etectronic Payment via EFS-Web [ Enclosed check [ Non-electronic payment by credit card (Attach form PTO-2038)

Xl 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 previcusly 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.

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

i Applicant changing to regular undiscounted fee status.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. Scc 37 CFR 1.4 for signaturc rcquircments and certifications.

Authorized Signature /John C. Stringhami Date 2021-10-22
Typed or printed name lohn C. Stringham Registration No. 40)831
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
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Electronic Patent Application Fee Transmittal

Application Number: 16802254

Filing Date: 26-Feb-2020

Title of Invention: AUTOMATED PIXEL SHIFTING WITHIN A VIDEO FILE
First Named Inventor/Applicant Name: Troy Plota

Filer: John C. Stringham/Rachelle Turner

Attorney Docket Number: 20970.18.1.1

Filed as Small Entity

Filing Fees for Utility under 35 USC 111(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 2501 1 600 600
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Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in
Extension-of-Time:
Miscellaneous:
Total in USD ($) 600
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Electronic Acknowledgement Receipt

EFS ID: 44104867
Application Number: 16802254
International Application Number:
Confirmation Number: 5699

Title of Invention:

AUTOMATED PIXEL SHIFTING WITHIN A VIDEO FILE

First Named Inventor/Applicant Name:

Troy Plota

Customer Number:

22913

Filer:

John C. Stringham/Rachelle Turner

Filer Authorized By:

John C. Stringham

Attorney Docket Number: 20970.18.1.1
Receipt Date: 22-0CT-2021
Filing Date: 26-FEB-2020

Time Stamp: 17:40:35

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment yes

Payment Type CARD

Payment was successfully received in RAM $600

RAM confirmation Number E20210LH41101493
Deposit Account 233178

Authorized User

Rachelle Turner

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

37 CFR 1.21 {Miscellaneous fees and charges)
37 CFR 1.20 {Post Issuance fees)
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37 CFR 1.19 (Document supply fees)

37 CFR 1.17 (Patent application and reexamination processing fees)

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

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

97715

1 Transmittal Letter 20970-18-1-1_Transmittal_of | no 2

ssue_Fee.pdf
- abee4b385bab069e9df3a8a8dbc92329107]

b92e2

Warnings:

Information:

125330
2 Issue Fee Payment (PTO-85B) 20970—18—1—1_|Iss§;efeetransm|t no 1
a p bb30ba491682964c80738e04df28caZaecd
9e95e
Warnings:
Information:
38206
3 Fee Worksheet (SB06) fee-info.pdf no 2
dfdbbef63cbe07632410953a131376ef23a
Warnings:
Information:
Total Files Size (in bytes): 261251

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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Receipt date:

06/18/2020

16/802,254 -~ GAU:

2613

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

(Not for submission under 37 CFR 1.99)

Application Number 16/802254
Filing Date 02-26-2020
First Named Inventor Troy Plota

Art Unit 2613

Examiner Name

LHYMN, SARAH

Sheet 1 of Attorney Docket Number | 20970.18.1.1
U.S. PATENT APPLICATION PUBLICATIONS
. . . Pages, Columns, Lines, Where
F).(?T'Ter ﬁ'te Publication Number Publication Date Nfagf ngPatenteetor Applicant Relevant Passages or Relevant
niiails 0. (e) e ocumen Figures Appear
1 20070019007 25-Jan-2007 JUNG
2 20090189912 30-Jul-2009 Holtman
3 20100134505 3-Jun-2010 ANDERSON
4 20110273583 10-Nov-2011 YOSHINO
Ch (s) o5 JVC KENWOO ’
ange\s) apppie 20150022518 22-Jan-2015 TION T akeshita
to ddcument, 6 OMRON Oht
/J.F] 20150262327 17-Sep-2015 TION @
8/181/2021 / 20150095882 2-Apr-2015 Jaeger et al.
8 20170140514 18-May-2017 Amirghodsi et al.
NON PATENT LITERATURE DOCUMENTS
. . Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item (book, magazine, 1
Examiner | Cite | . . . . A . T
Initials* No journal, serial, symposium catalog, etc.) date, page(s), volume-issue number(s), publisher, city and/or country where
’ published
9 International Search Report and Written Opinion for application no. PCT/US2017/044256 mailed on
October 6, 2017
10 SCICompanion, "Palette Cycling", 6 March 2016 [Online], Retrieved on 21 September 2018 from
<URL: http://scicompanion.com/Documentation/palettecycling.htmi>.
OFFICE ACTION / NOTICE OF ALLOWANCE / ISSUE NOTIFICATION DOCUMENTS
E’;?;T;Eer ﬁi(tf Application Number Mail Date Document
1 15/660677 26-Sep-2018 Office Action
12 15/660677 6-May-2019 Final Office Action
13 16/102055 2-Oct-2018 Office Action
14 16/102055 18-Jan-2019 Final Office Action
15 16/102055 17-Apr-2019 Notice of Allowance
16 16/162206 26-Dec-2018 Office Action
17 16/162206 3-May-2019 Final Office Action
2020-06-19

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH.
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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.
16/802,254 11/23/2021 11182641 20970.18.1.1 5699
22913 7590 11/03/2021
Workman Nydegger
60 East South Temple
Suite 1000

Salt Lake City, UT 84111

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):

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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