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CUSTOMER NO. 24498 PF120006

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant : Philippe BORDES ; Pierre ANDRIVON ;
Philippe SALMON

Filed : Herewith

For Method and device for coding an image block,
corresponding method and decoding device

PRELIMINARY AMENDMENT

Commissioner for Patents

MAIL STOP PCT

P.O. Box 1450

Alexandria, Virginia 22313-1450
Sir:

In the US national phase application of PCT/EP2013/050399
filed herewith, please file the following amendments and enter remarks as
follows:

Amendments to the Title begin on page 2 of this paper.
Amendments to the Specification begin on page 3 of this paper.
Listing and Amendments to the Claims begin on page 4 of this paper.

Amendments to the Abstract begin on page 9 of this paper.

Remarks begin on page 10 of this paper.
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Amendments to the Title

Please amend the title to read:

-- Method and device for coding an image block, corresponding decoding
method and decoding device --
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Amendments to the Specification

Please add the following paragraph at page 1, line 3:

-- This application claims the benefit, under 35 U.S.C. § 365 of
International Application PCT/EP2013/050399 , filed January 10, 2013, which
was published in accordance with PCT Article 21(2) on July 18, 2013 in
English and which claims the benefit of French patent application No.
1250334, filed January 13, 2012. --
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Listing and Amendments to the Claims

This listing of claims will replace the claims that were published in the PCT

Application:

1. (currently amended) Beeeding A decoding method of a binary stream to
reconstruct a current block of a current image from atleast-one reference
bloek-of a reference image reconstructed at a different size from the size of

said current image comprising the-steps-of:
- resampling said reconstructed reference image to the size of said current

image with a resampling filter composed of an horizontal resampling filter and

a vertical resampling filter:

- motion compensating {18} the a reference block of said resampled

reconstructed reference image with at least one interpolation filter

composed of a horizontal motion compensation interpolation filter and a

vertical motion compensation interpolation filter,

- decoding {12}, for the current block, a residue block, and
- reconstructing {14} the current block from said residue block and from
said motion compensated reference block,

i method beina.cl zocin that &l , , ,

wherein resampling and motion compensating are performed jointly by

applying a vertical filter equal to said vertical motion compensation

interpolation filter composed with said vertical resampling filter and a

horizontal filter equal to said horizontal motion compensation interpolation
filter composed with said horizontal resampling filter at-aresampling-step-of

2. (cancelled)

3. (cancelled)
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4. (currently amended) Beceding The decoding method according to claim 1
elaim-3, wherein the horizontal filter and the vertical filter being defined by
filtering coefficients, said decoding method further comprises a decoding step
of said filtering coefficients.

5. (currently amended) Beeeding The decoding method according to claim 1
one-of-claims—1+to-4, wherein said binary stream is a scalable stream
comprising a base layer coding low resolution images and at least one
enhancement layer coding high resolution images, said current image is one
of said high resolution images and said reference image is one of the low
resolution images.

6. (currently amended) Geding A coding method of a current block of a
current image from atleast-onereferenece-block-of a reference image
reconstructed at a different size from the size of said current image
comprising the-steps-of:

- resampling said reconstructed reference image to the size of said current

image with a resampling filter composed of an horizontal resampling filter and

a vertical resampling filter:

- motion compensating {20} the a reference block of said resampled

reconstructed reference image with at least one interpolation filter

composed of a horizontal motion compensation interpolation filter and a

vertical motion compensation interpolation filter,

- calculating 22}, for the current block, a residue block from said current
block and from said motion compensated reference block, and
- coding {243 the residue block in a binary stream,

i method beina.cl zodin that the ot , ,

wherein resampling and motion compensating are performed jointly by

applying a vertical filter equal to said vertical motion compensation

interpolation filter composed with said vertical resampling filter and a

horizontal filter equal to said horizontal motion compensation interpolation
filter composed with said horizontal resampling filter at-aresampling-step-of
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7. (cancelled)
8. (cancelled)

9. (currently amended) Geding The coding method according to claim 6 elaim
8, wherein the horizontal filter and the vertical filter being defined by filtering
coefficients, said coding method further comprises a coding step of said
filtering coefficients.

10. (currently amended) Geding The coding method according to claim 6 ene
ofclaims-6-t0-9, wherein said binary stream is a scalable stream comprising a
base layer coding low resolution images and at least one enhancement layer
coding high resolution images, said current image is one of said high
resolution images and said reference image is one of the low resolution
images.

11. (currently amended) Deceding A decoding device (BEGOD) of a binary
stream to reconstruct a current block of a current image from atleastene

reference-bloek-of a reference image reconstructed at a different size from
the size of said current image comprising:
- a module configured to resample said reconstructed reference image 1o the

size of said current image with a resampling filter composed of an horizontal

resampling filter and a vertical resampling filter;

- means a module configured to motion compensate {PRED; the reference

block with at least one interpolation filter,
- means a module configured to decode (BEGHFQY, for the current block, a

residue block, and
- meanhs a module configured to reconstruct {ABB3} the current block from

said residue block and from said motion compensated reference block,

the-decoding-device-being-characterizedinthat-wherein the module

configured to resample and the module configured to motion compensate are

one and the same module which is configured to perform jointly resampling
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and motion compensating by applying a vertical filter equal to said vertical

motion compensation interpolation filter composed with said vertical

resampling filter and a horizontal filter equal to said horizontal motion

compensation interpolation filter composed with said horizontal resampling

filter metion

12. (cancelled)

13. (currently amended) Geding A coding device {ENG} of a current block of a
current image from atleastonereference-block-ofa reference image
reconstructed at a different size from the size of said current image
comprising:

- a module configured to resample said reconstructed reference image to the

size of said current image with a resampling filter composed of an horizontal

resampling filter and a vertical resampling filter;

- means a module configured to motion compensate {PRED}-the reference

block with at least one interpolation filter,
- meanhs a module configured to calculate (ABB4H, for the current block, a

residue block from said current block and from said motion compensated
reference block, and
- means a module configured to code (FQ-GODB)} the residue block,
the-coding-device being-characterized-inthat the module configured to

resample and the module configured to motion compensate are one and the

same module which is configured to perform jointly resampling and motion

compensating by applying a vertical filier equal to said vertical motion

compensation interpolation filter composed with said vertical resampling filter

and a horizontal filter equal to said horizontal motion compensation

interpolation filter composed with said horizontal resampling filter motien
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14. (cancelled)

15. (new) The decoding device according to claim 11, wherein the horizontal
filter and the vertical filter being defined by filtering coefficients, said decoding
device further comprises a module configured to decode said filtering
coefficients.

16. (new) The decoding device according to claim 11, wherein said binary
stream is a scalable stream comprising a base layer coding low resolution
images and at least one enhancement layer coding high resolution images,
said current image is one of said high resolution images and said reference
image is one of the low resolution images.

17. (new) The coding device according to claim 13, wherein the horizontal
filter and the vertical filter being defined by filtering coefficients, said coding
device further comprises a module configured to code said filtering
coefficients.

18. (new) The coding device according to claim 13, wherein said binary
stream is a scalable stream comprising a base layer coding low resolution
images and at least one enhancement layer coding high resolution images,
said current image is one of said high resolution images and said reference
image is one of the low resolution images.
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Amendments to the Abstract

Please amend the following Abstract to this application.

--A method is described for reconstructing a current block of a current image
from at least one block of a reconstructed reference image at a different size
from the size of the current image. The method comprises the steps:

- motion compensate (18} the reference block with at least one interpolation
filter that depends on the size of said reference image and on the size of
said current image,

- decode {423, for the current block, a residue block, and

- reconstruct +43} the current block from the residue block and from the
motion compensated reference block.
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Remarks

The specification has been amended to include a reference to the
priority applications.

Claims 1, 4-6, 9-11 and 13 are currently amended to remove multiple
dependencies and reference indicia; in order to meet the requirements of the
United States Patent and Trademark Office. Claims 2-3, 7-8, 12 and 14 are
cancelled. New claims 15-18 are added. They corresponds to the method
claims 4-5 and 9-10.

To meet the requirements of the United States, the Abstract (as
originally filed in the published PCT application) has been amended to
remove reference indicia.

No fee is believed to have been incurred by virtue of this amendment.
However if a fee is incurred on the basis of this amendment, please charge
such fee against deposit account 07-0832.

Respecitfully submitted,
Philippe BORDES
Pierre ANDRIVON
Philippe SALMON

/Patricia A. Verlangieri ; Reg. No. 42.201/

Patricia A. Verlangieri
Attorney for Applicant
Registration No. 42,201
609/734-6867

THOMSON Licensing LLC

Patent Operations

Two Independence Way, Suite No. 200
Princeton, NJ 08540-6620

Date: July 8, 2014
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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.

.. Attorney Docket Number | PF120006
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention I\D/IIIEE\TII-(l:(ED AND DEVICE FOR CODING AN IMAGE BLOCK, CORRESPONDING METHOD AND DECODING

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76.

This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the
document may be printed and included in a paper filed application.

Secrecy Order 37 CFR 5.2

Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to
[] 37CFR5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.)

Inventor Information:

Inventor 1

Legal Name
Prefix| Given Name Middle Name Family Name Suffix
Philippe BORDES
Residence Information (Select One) (O US Residency (® Non US Residency (0 Active US Military Service
City |Laille Country of Residence FR

Mailing Address of Inventor:

Address 1 6, impasse des coquelicots
Address 2
City Laille | State/Province
Postal Code 35890 | Countryi FR
Inventor 2
Legal Name
Prefix| Given Name Middle Name Family Name Suffix
Pierre ANDRIVON
Residence Information (Select One) () US Residency (® Non US Residency (O Active US Military Service
City |Liffre Country of Residence FR

Mailing Address of Inventor:

Address 1 5 rue Jacques Prevert

Address 2

City Liffre | State/Province
Postal Code 35340 | Countryi FR

Inventor 3
Legal Name
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Application Data Sheet 37 CFR 1.76

Attorney Docket Number

PF120006

Application Number

Title of Invention

METHOD AND DEVICE FOR CODING AN IMAGE BLOCK, CORRESPONDING METHOD AND DECODING
DEVICE

Prefix| Given Name

Middle Name

Family Name

Suffix

Philippe

SALMON

Residence Information (Select One) (O US Residency

(® NonUSResidency (O Active US Military Service

City Saint Sulpice La Foret

Country of Residence FR

Mailing Address of Inventor:

Address 1 15 Residence La Chesnais

Address 2

City Saint Sulpice La Foret | State/Province
Postal Code | 35250 | Countryi FR

All Inventors Must Be Listed - Additional Inventor Information blocks may be
generated within this form by selecting the Add button.

Correspondence Information:

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

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

Customer Number

24498

Email Address

USPTO@technicolor.com

Application Information:

Title of the Invention

METHOD AND DEVICE FOR CODING AN IMAGE BLOCK, CORRESPONDING METHOD AND

DECODING DEVICE

Attorney Docket Number| PF120006 Small Entity Status Claimed [ ]
Application Type Nonprovisional
Subject Matter Utility

Suggested Class (if any)

Sub Class (if any) |

Suggested Technology Center (if any)

Total Number of Drawing

Sheets (if any) 8

Suggested Figure for Publication (if any) | 7

Publication Information:

[] Request Early Publication (Fee required at time of Request 37 CFR 1.219)

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

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:

EFS Web 2.2.3
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Attorney Docket Number | PF120006

Application Data Sheet 37 CFR 1.76

Application Number

METHOD AND DEVICE FOR CODING AN IMAGE BLOCK, CORRESPONDING METHOD AND DECODING
DEVICE

Title of Invention

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 thr Representative Information during processing.

Please Select One: (® Customer Number (O Us Patent Practitioner | (O Limited Recognition (37 CFR 11.9)
Customer Number 24498

Domestic Benefit/National Stage Information:

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

Prior Application Status | Pending

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

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

Foreign Priority Information:

This section allows for the applicant to claim benefit of foreign priority and to identify any prior foreign application for which priority is
not claimed. Providing this information in the application data sheet constitutes the claim for priority as required by 35 U.S.C. 119(b)
and 37 CFR 1.55(a).

Application Number Country' Filing Date (YYYY-MM-DD) Priority Claimed
PCT/EP2013/050399 WO 2013-01-10 ® Yes O No
i
Application Number Country' Filing Date (YYYY-MM-DD) Priority Claimed
1250334 FR 2012-01-13 ® Yes O No
Additional Foreign Priority Data may be generated within this form by selecting the
Add button.

Authorization to Permit Access:

X] Authorization to Permit Access to the Instant Application by the Participating Offices
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Application Number

METHOD AND DEVICE FOR CODING AN IMAGE BLOCK, CORRESPONDING METHOD AND DECODING

Title of Invention DEVICE

If checked, the undersigned hereby grants the USPTO authority to provide the European Patent Office (EPO),

the Japan Patent Office (JPO), the Korean Intellectual Property Office (KIPO), the World Intellectual Property Office (WIPO),
and any other intellectual property offices in which a foreign application claiming priority to the instant patent application

is filed access to the instant patent application. See 37 CFR 1.14(c) and (h). This box should not be checked if the applicant
does not wish the EPO, JPO, KIPO, WIPO, or other intellectual property office in which a foreign application claiming priority
to the instant patent application is filed to have access to the instant patent application.

In accordance with 37 CFR 1.14(h)(3), access will be provided to a copy of the instant patent application with respect

to: 1) the instant patent application-as-filed; 2) any foreign application to which the instant patent application

claims priority under 35 U.S.C. 119(a)-(d) if a copy of the foreign application that satisfies the certified copy requirement of
37 CFR 1.55 has been filed in the instant patent application; and 3) any U.S. application-as-filed from which benefit is
sought in the instant patent application.

In accordance with 37 CFR 1.14(c), access may be provided to information concerning the date of filing this Authorization.

Applicant Information:

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

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 (O  Legal Representative under 35 U.S.C. 117

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

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

Name of the Deceased or Legally Incapacitated Inventor :

If the Assignee is an Organization check here. X

Organization Name | 1oMSON LICENSING

Mailing Address Information:

Address 1 1 rue Jeanne d'Arc

Address 2

City Issy de Moulineaux State/Province

Country | FR Postal Code 92130

Phone Number +33141865000 Fax Number +33141865633
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Signature:
NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and
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(57) Methods and apparatus for reducing the com-
plexity of decoder circuitry and video decoder memory
requirements are disclosed. The described video de-
coders are capable of decoding HDTV pictures at ap-
proximately the resolution of standard definition televi-
sion pictures and can be used to decode HDTV and/or
SDTV pictures. The described video decoder may be

FIG. 1

Digital video decoder for decoding digital high definition and/or digital standard definition

used as part of a picture-in-picture decoder circuit for
providing picture-in-picture capability without providing
multiple full resolution video decoders. The reductionin
decoder circuit complexity is achieved through the use
of a plurality of data reduction techniques including the
use of a preparser, downsampling, and truncating pixel
values.
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Description

Field of the Invention

[0001] The present invention is directed to video de-
coders and, more particularly, to methods and appara-
tus for implementing video decoders that are capable of
decoding high definition television ("HDTV") signals
and/or standard definition television ("SDTV") signals.

Background of the Invention

[0002] The use of digital, as opposed to analog sig-
nals, for television broadcasts and the transmission of
other types of video and audio signals has been pro-
posed as a way of allowing improved picture quality and
more efficient use of spectral bandwidth over that cur-
rently possible using analog NTSC television signals.
[0003] The International Standards Organization has
set a standard for video data compression for generat-
ing a compressed digital data stream that is expected
to be used for digital television. This standard is referred
to as the ISO MPEG (International Standards Organi-
zation - Moving Picture Experts Group) ("MPEG"} stand-
ard. In accordance with the MPEG standard, video data
is encoded using discrete cosine transform encoding
and is arranged into variable length encoded data pack-
ets for transmission.

[0004] One version of the MPEG standard, MPEG-2,
is described in the International Standards Organization
- Moving Picture Experts Group, Drafts of Recommen-
dation H.262, ISO/IEC 13818-1 and 13818-2 titled "In-
formation Technology - Generic Coding Of Moving Pic-
tures and Associated Audio" (hereinafter "the Novem-
ber 1993 ISO-MPEG Committee draft") hereby express-
ly incorporated by reference. Any references made in
this patent application to MPEG video data is to be un-
derstood to refer to video data that complies with MPEG-
2 standards as defined in the November 1993
ISO-MPEG Committee drafts.

[0005] MPEG video data may be used to support ei-
ther high definition television ("HDTV"), wherein the vid-
eo frames are of higher resolution than those used in
present NTSC signals, or what will be referred to as
standard definition television ("SDTV"), e.g., television
which has approximately the same resolution per frame
as the existing analog NTSC standard. Because HDTV,
which includes the proposed United States Advanced
Television Standard ("US ATV"), provides higher reso-
lution than SDTV, more data is required to represent a
HDTV frame than is required to represent a SDTV
frame. Accordingly, it is possible to transmit multiple
SDTV signals in the same bandwidth required to support
a single HDTYV signal.

[0006] MPEG Main Profile at Main Level ("MP@ML")
specifies various requirements for an MPEG compliant
standard definition television signal and associated de-
coding equipment. MP@ML allows pictures as large as
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720x576 pels for a total of 414,720 pels per picture. The
proposed standard for US ATV allows for pictures as
large as 1920 X 1080 pels for a total of 2,073,600 pels
per picture.

[0007] Because of the relatively large amount of data
required to represent each frame of a HDTV picture,
HDTV decoders must support much higher data rates
than SDTV decoders. The additional memory required
by a HDTV decoder, as compared to a standard SDTV
decoder, and the increased complexity associated with
the inverse DCT circuit and other components of a
HDTYV decoder can make a HDTV decoder considerably
more expensive than an SDTV decoder.

[0008] In fact, the cost of memory alone may make a
HDTV set incorporating a HDTV decoder prohibitively
expensive for some consumers. Itis expected that afully
MPEG compliant video decoder for HDTV will require a
minimum of 10 MB of RAM for frame storage with aprac-
tical HDTV decoder probably requiring about 16 MB of
relatively expensive Synchronous DRAM.

[0009] Accordingly, there is a need for a method and
apparatus that permits: (1) a simplification of the com-
plexity of the circuitry required to implement a HDTV de-
coder, (2) a reduction in the amount of memory required
to implement a HDTV decoder circuit, and (3) a single
decoder that is capable of decoding both SDTV and
HDTYV signals. Furthermore, it is desirable that the cost
of such a decoder be low enough that it is in a range
that would be acceptable to most consumers, e.g., ap-
proximately the cost of a SDTV decoder.

[0010] While various proposals call for transmitting
only US ATV signals it has also been suggested that
some digital SDTV signals be broadcast. Various com-
binations of broadcasting HDTV and SDTV signals are
possible with multiple SDTV shows being broadcast
during a particular time of the day and a single HDTV
broadcast being transmitted in the same bandwidth
used for the SDTV signals at a different time of the day.
[0011] Thus, in order to remain compatible with both
HDTV and SDTV broadcasts, there would be value in a
television receiver include a video decoder capable of
decoding both HDTV and SDTV signals and further-
more, that such a video decoder be capable of being
implemented at a relatively low cost.

[0012] In addition, there is a need for a method and
apparatus for implementing picture-in-picture capability
in a digital television without incurring the cost of multi-
ple full resolution decoders. In known analog picture-in-
picture systems, during picture-in-picture operation, and
full resolution decoder is normally used to decode the
TV signal used to produce a main picture and a second
full resolution decoder is used to decode the television
signal which is used to provide the second picture dis-
played within a small area of the main picture.

Summary of the Present Invention

[0013] The present invention is directed to video de-
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coders and, more particularly, to methods and appara-
tus for implementing video decoders that are capable of
decoding high definition television ("HDTV") signals
and/or standard definition compressed video signals.
[0014] In particular the present invention is directed
to a plurality of methods and apparatus for reducing the
complexity of digital video decoder circuitry and for re-
ducing video decoder memory requirements.

[0015] A HDTV decoder capable of decoding HDTV
signals atless than full HDTV resolution, e.g., at approx-
imately SDTV resolution and/or decoding SDTV signals
is described. It is expected that as a result of the various
data reduction features and circuit simplifications of the
present invention a combined HDTV/SDTV decoder
that outputs pictures at approximately SDTV resolution
can be built at approximately 130% of the cost of a digital
SDTV decoder.

[0016] In accordance with one embodiment of the
present invention the described reduced resolution
HDTV video decoders are used as part of a picture-in-
picture decoder circuit for providing picture-in-picture
capability without the use of multiple full resolution video
decoders.

[0017] The decoder of the present invention achieves
substantial reductions in circuit complexity and memory
requirements through the use of a plurality of data re-
duction techniques including the use of a preparser,
downsampling, and truncating bytes of data represent-
ing pixel values so that the pixel values are represented
using only 5, 6 or 7 bits as opposed to, e.g., 8 bits per
DCT value.

[0018] In accordance with one embodiment of the
present invention, the preparser is used to discard data
to permit a smaller channel buffer than would otherwise
be required to be used. In addition, the preparser dis-
cards run-length/amplitude symbols for each macrob-
lock when the number of run-length/amplitude symbols
exceeds a maximum preselected number per macrob-
lock. In one embodiment the preparser also limits the
number of bits output per unit time period, e.g., by lim-
iting the number of bits per macroblock, such that a pre-
determined data processing rate which is determined by
the combined capability of the coded data buffer and
syntax parser and variable length decoder circuit is not
exceeded. In this manner, the present invention permits
a simpler real-time syntax parser and variable length de-
coder circuit to be used than would be possible without
such preparsing.

[0019] In accordance with the present invention, an
inverse quantizer circuit and an inverse discrete cosine
transform circuit are designed to process only a prese-
lected set of DCT coefficients corresponding to each
macroblock and to set the rest of the coefficients, e.g.,
the DCT coefficients removed by the preparser, to zero.
In this manner the computational requirements of the
inverse quantizer circuit and inverse discrete cosine
transform circuit are substantially reduced allowing for
simpler circuit implementation.
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[0020] In addition to the use of the preparser, the use
of a downsampler and/or a least significant bit truncation
circuit provide for further reductions in the amount of da-
ta used to represent each video picture thereby resulting
in a significant reduction in frame buffer memory re-
quirements.

[0021] In order to compensate for the effect of data
reduction, including downsampling and data elimina-
tion, the decoder of the present invention may include
low pass filters.

[0022] The above described features and embodi-
ments of the present invention along with numerous oth-
er features and embodiments are described below.

Brief Description of the Drawings

[0023]

Figure 1 illustrates a video decoder in accordance
with one exemplary embodiment of the present in-
vention.

Figure 2A illustrates a video decoder in accordance
with a second exemplary embodiment of the
present invention.

Figure 2B illustrates a video decoder circuit capable
of decoding both HDTV and SDTV video signals in
accordance with the present invention.

Figures 3A through 3E illustrate 8x8 blocks of DCT
coefficients corresponding to a HDTV macroblock
in accordance with different embodiments of the
present invention.

Figure 4 illustrates an exemplary circuit for decod-
ing video images to support picture-in-picture tele-
vision operation in accordance with the present in-
vention.

Detailed Description

[0024] The present invention is directed to video de-
coders and, more particularly, to a low cost video decod-
er that is capable of decoding high definition and/or
standard definition digital video signals. In accordance
with the present invention decoded HD pictures will be
displayed with less than full HD resolution, e.g., at ap-
proximately SD resolution, while SD pictures will be dis-
played at full SD resolution. The decoder of the present
invention can be implemented as a low cost HDTV de-
coder or as a joint HD/SD television decoder. While the
detailed description of the present invention is directed
primarily to exemplary embodiments of HDTV, SDTV
and combined HDTV/SDTV decoders, it is to be under-
stood that the numerous features of the present inven-
tion may be used to provide low cost reduced resolution
digital video decoders suitable for decoding digital pic-
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tures in general, and that this disclosure is therefore not
limited solely to SDTV and HDTV decoders. Further-
more, while the exemplary embodiments are described
as MPEG compatible decoders it should be noted that
the decoders of the present invention can be implement-
ed todecode a plurality of MPEG like video data streams
that use discrete cosine transform data encoding.
[0025] In the case of television sets with relatively
small screens, e.g., less than 20 inch screens, the dif-
ference in perceived resolution and picture quality be-
tween a HDTYV signal and an SDTV signal will be barely
noticeable. Accordingly, low cost HDTV decoders in ac-
cordance with the present invention which provide less
than full HDTV picture resolution and quality are partic-
ularly well suited for such applications because of their
cost advantages. The decoder of the present invention
is also well suited for providing picture-in-picture capa-
bility because of the small display area of the second
picture being displayed and the relatively low cost of the
decoder of the present invention as compared to the
cost of a full HDTV decoder.

[0026] The method of the present invention for decod-
ing HD and SD pictures includes the steps of reducing
the resolution of received HD pictures prior to decoding
by using, e.g., a preparser unit and/or adaptive field/
frame downsampling to reduce the complexity of later
processing stages of the decoder. In addition, by using
an inverse discrete cosine transform ("IDCT") circuit de-
signed to maximize the amount of common circuitry
used for processing both reduced resolution HD and SD
pictures the cost of implementing a combined HD/SD
decoder circuit is reduced.

[0027] Referring now to Figure 2, there is illustrated a
video decoder generally indicated by the reference nu-
meral 100, implemented in accordance with one embod-
iment of the present invention. The illustrated decoder
100 is capable of decoding HD and/or SD television sig-
nals, e.g., MPEG compliant television signals. When
used as a HD decoder, the decoder circuit 100 can pro-
duce images from a HDTV signal that are comparable
in quality or slightly better than SD television images.
[0028] The SD/HD video decoder circuit 100 compris-
es a preparser 112, a syntax parser and variable length
decoder circuit 120, an inverse quantizer 122, an in-
verse DCT circuit 124, a down sampler 126, a summer
128, a switch 129, a post processor 136, a motion com-
pensated prediction ("MCP") circuit 130, and a memory
circuit 114 including a coded data buffer and a frame
buffer 118.

[0029] Methods ofreducingthe overall costofaHDTV
decoder will now be described with reference to the em-
bodiment of Fig. 1.

[0030] Generally, the single most expensive element
of avideo decoder, in terms of cost, is the frame memory
118 which may comprise, e.g., 16 MB of synchronous
DRAM in a HD decoder. The coded data buffer 116,
which is used for the temporary storage of the com-
pressed bitstream represents a smaller but not insignif-
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icant cost. A fully MPEG compliant HDTV decoder is ex-
pected to require at least 1 MB of RAM for use as a cod-
ed data buffer.

[0031] Other elements of a decoder which add signif-
icantly to the cost of the decoder are the inverse discrete
cosine transform circuit ("IDCT"} 124 and the inverse
quantizer ("IQ") circuit 122. The IDCT circuit 124 of a
HDTYV decoder is required to perform a large number of
arithmetic computations at a high rate and therefore is
likely to represent a significant portion of a decoder's
circuitry. The 1Q circuit 122 performs a smaller number
of computations than the IDCT circuit 124 but because
of the high speed and complexity of the computations,
the cost of the IQ circuit 122 may also be a significant
component of a HDTV decoder's overall cost.

[0032] In addition to the IDCT circuit 124 and the 1Q
circuit 122 motion compensation and interpolation logic
may require a significant amount of logic gates, e.g., the
motion compensation and interpolation logic may re-
quire more logic gates than the 1Q circuit to implement
but less than the IDCT circuit. The syntax parser and
variable length decoder circuit 120 may also require a
significant amount of logic gates to implement.

[0033] Because the cost and complexity of a HDTV
decoder is largely a function of the requirement that it
process large amounts of data on a real time basis, it is
possible to reduce the complexity and thus the cost of
a HDTV compatible decoder by reducing the amount of
data that needs to be processed. While using only a
small portion of the video data received in an HDTV sig-
nal will result in reduced resolution and picture quality,
by carefully selecting which HDTV data to process and
the method by which itis processed, video image quality
comparable to or better than SD television signals can
be achieved. As will be discussed below, the preparser
112 serves to dynamically limit the amount of video data
supplied to the remaining elements of the decoder cir-
cuit 100 including the syntax parser and VLD circuit 120
thereby reducing the amount of data that must be proc-
essed by the subsequent circuit elements on a real time
basis and the required complexity of those circuit ele-
ments. An additional benefit of the use of the preparser
112 is that it permits for the use of a smaller coded data
buffer 116 than would otherwise be required.

[0034] Asillustrated in Fig. 2, the preparser 112 has
a first input for receiving the variable length encoded bit-
stream representing, e.g., a HDTV signal output by a
transport demultiplexer/decoder circuit of a receiver,
and a second input for receiving data rate control infor-
mation. The output of the preparser 112 is coupled to
the input of the coded data buffer 116 which has a rate
control output coupled to the second input of the pre-
parser 112.

[0035] The preparser 112 operates to reduce the
amount of HDTV data supplied to the coded data buffer.
It does this by selectively discarding some of the re-
ceived HDTV data. By using the preparser 112 to parse
and discard data prior to variable length decoding it is
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possible to operate the preparser 112 at a data rate that
is a function of the data rate of the received bitstream.
This rate will be considerably lower than the data rate
that the corresponding circuitry would have to be capa-
ble of supporting if it were located after the variable
length decoder circuit 120. By preparsing the data prior
to storing in the coded data buffer 116 and syntax pars-
ing and variable length decoding, the need to support
the worst case processing requirements that might oth-
erwise be encountered by the SP and VLD circuit 120
is avoided. Since the maximum data rate, e.g., the worst
case data rate, that the SP and VLD circuit 120 would
normally have to be designed to support can be as much
as 60 times higher than the average data rate, a sub-
stantial reduction in the complexity of the SP and VLD
circuit 120 can be achieved by using the preparser 112
to insure that support for what would normally be the
worst case variable length decoding scenario need not
be provided.

[0036] The preparser 112 parses the incoming bit-
stream, without performing a complete variable length
decode operation, to identify data corresponding to dif-
ferent types of video frames, such as bi-directionally
coded ("B-") frames, predictively coded video frames
("P-") frames and intra-coded ("I-"} frames, and to iden-
tify MPEG coding elements such as macroblocks includ-
ing motion vectors and DCT coefficients associated with
each of the identified frames in the received data
stream.

[0037] The preparser 112 performs several data re-
duction operations on a HDTV bitstream as required to
insure that the processing capacity of the SP and VLD
circuit 120 and throughout capability of the coded data
buffer 116 are not exceeded. Thus, the preparser 112
operates to insure that the preparser output data rate
stays within a real time decoding envelope established
by the decoding limits of the other components of the
decoder 100. By reducing the data rate as required, the
preparser 112 also serves to reduce the coded data buff-
er size requirements because the coded data buffer 116
need only be capable of storing a reduced amount of
data.

[0038] Inone embodiment, to insure that the prepars-
er output data rate stays within the preselected limits of
the decoding envelope, the preparser 112 limits the
number of DCT coefficients used to represent a mac-
roblock to a preselected number and also limits the
number of bits per macroblock by removing the highest
order DCT coefficients associated with a received mac-
roblock until the desired number of bits per macroblock
required to prevent the coded data buffer capacity and
decoding limits from being exceeded is achieved. Both
the number of DCT coefficients per macroblock and the
number of bits per macroblock can be preselected to
approximately achieve the desired data rate or can be
dynamically selected by the preparser 112.

[0039] Thus, in one embodiment, to limit its output da-
ta rate to a level required to prevent the coded data buff-
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er 116 from overflowing, the preparser 112 limits the
number of DCT coefficients which are used to represent
each macroblock by discarding the higher frequency
DCT coefficients which exceed a preselected number
of DCT coefficients. In such an embodiment, removal of
AC DCT coeflicients may be performed preferentially on
B-frames, then P- frames and then I- frames, with a pref-
erence for retaining data in earlier P- frames as opposed
to later P- frames as measured from the most recently
received |- frame, as required to achieve the desired re-
duction in the preparser output data rate.

[0040] In DCT based video compression systems the
DCT coefficients are naturally ordered in two dimen-
sions according to vertical and horizontal frequency
bins. In typical systems the coefficients are assigned a
one-dimensional ordering to allow for sequential trans-
mission. MPEG allows for two different orderings, gen-
erally called zig-zag scan and alternate scan.

[0041] It may be the case that the subset of DCT co-
efficients which are preserved, i.e., the DC DCT coeffi-
cients and lower frequency AC DCT coefficients not dis-
carded by the preparser 112 may not be consistent with
any linear range of coefficients in either of the MPEG
scanning types. In such a case, it is difficult to limit the
DCT coefficients to the desired set by discarding all of
the coded coefficients of a macroblock after a certain
point in the data stream.

[0042] In accordance with the present invention, two
different approaches are used toinsure that the prepars-
er 112 discards the preselected DCT coefficients. In ac-
cordance with a first embodiment, the preparser 112
chooses the coefficient index in scan order after which
to discard coefficients. In this embodiment the retained
set of DCT coefficients will initially include all coefficients
which do belong to the desired set as well as some co-
efficients which do not belong to the desired set. The
preparser 112 then sends only the DCT coefficients
which belong to the desired set to the coded data buffer
116 to be passed to the SP and VLD circuit 120.
[0043] Inasecond embodiment,the preparser 112 re-
codes the incoming bitstream. This is done by removing
run length/amplitude codes which refer to undesired co-
efficients, and by then recoding the later desired coeffi-
cients with suitably modified run lengths.

[0044] By limiting the number of DCT coefficients per
macroblock, the preparser 112 effectively discards run-
length/amplitude symbols which effectively cause zero
DCT coefficient values thus allowing for a simpler IDCT
circuit 124 to be used, in some embodiments, as op-
posed to the IDCT circuit that would be required to fully
decode a HDTYV bitstream.

[0045] The discarding of run-length/amplitude sym-
bols also allows for a simpler syntax parser and variable
length decoder circuit 120 than would other wise be re-
quired because the use of the preparser 112 insures that
no more than the preselected number of run-length/am-
plitude pairs per macroblock will be output by the pre-
parser 112 for further processing.
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[0046] Yet another benefit of the discarding of some
DCT coefficients, i.e., the effective setting of such coef-
ficients to zero, is that the preparser 112 effects lowpass
filtering on a macroblock basis thereby reducing or elim-
inating the need for additional filtering before a down-
sampling operation, which will be described below, is
performed.

[0047] In one particular embodiment, the preparser
112 also operates to detect and eliminate data from the
received bitstream which will have no impact on ultimate
picture quality. In one such embodiment, the preparser
112 deletes from the data stream such MPEG data as
bit slice stuffing and start code zero stuffing to thereby
reduce the data rate without impacting picture quality.
By eliminating such unnecessary data, the preparser
output data rate and the size of the coded data buffer
116 can be reduced in this manner with no impact on
picture quality.

[0048] In one embodiment of the present invention,
the preparser 112 dynamically adjusts the amount of da-
ta discarding performed as a function of the amount of
memory available in the coded data buffer 116 for stor-
ing the received data. In order to facilitate such dynamic
data discarding the coded data buffer 116 includes a da-
ta rate monitoring circuit which generates a signal sup-
plied to the second input of the preparser 112 indicating
how much data is stored at any given time in the coded
data buffer 116.

[0049] In such an embodiment, the preparser 112
maintains a model of coded data buffer 116 occupancy
and works to ensure that the buffer 116 will never over-
flow. As buffer occupancy increases as indicated by the
signal received from the buffer 116, the preparser 112
becomes more severe in the amount of high frequency
information that is discarded further reducing the
number of DCT coefficients per macroblock from a
preselected maximum number to a lower number.
[0050] The preparser 112 can look to buffer occupan-
cy characteristics of the received bitstream, e.g., the
manner in which the video data was originally encoded
for data transmission, and use this information as a fac-
tor in determining what information should be discarded
to achieve the required reduction in the data rate.
[0051] Asone feature of the dynamic control of its out-
put data rate and thus buffer control, the preparser 112
computes and stores the number of bits used to code
each row of macroblocks that comprise a picture as the
data is received. While this number may vary dramati-
cally from row to row and picture to picture, since the
decoder will take roughly the same amount of time to
process each row or macroblocks regardless of the
number of bits used to represent the row of macrob-
locks, the preparser can predict the rate of code buffer
emptying. When this rate is expected to be relatively
fast, e.g., because a large number of bits are used to
represent the preceding rows of macroblocks, the pre-
parser 112 can discard less data from the received data
stream without concern of the coded data buffer 116
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overflowing. However, when relatively few bits are used
to code the macroblocks representing the preceding
rows of macroblocks, the coded data buffer 116 will
empty on a comparatively slow basis requiring the pre-
parser 112 to discard more data from the received data
stream until the coded data buffer 116 becomes less oc-
cupied.

[0052] In one embodiment, to minimize implementa-
tion costs, the preparser 112, which may also be re-
ferred to as a bitstream preprocessor, is designed to run
at the incoming bit rate and is implemented using a bit
serial architecture. Alternatively, the preparser 112 can
parse an entire token at once, and at a rate that never
needs to exceed the data rate of the received variable
length encoded bitstream divided by the minimum
length of a symbol in the bitstream.

[0053] As will be discussed below, when the decoder
circuit 100 is used as a joint reduced cost HDTV decoder
and SDTV decoder, the data throughput is selected to
permit the passing of a full rate SDTV bitstream.
[0054] The coded data buffer 116, which is coupled to
the preparser 112, in the above described manner, is
used to temporarily store the variable length encoded
data output by the preparser 112 until the syntax parser
and variable length decoding circuit 120 is ready to ac-
cept the video data for processing.

[0055] The syntax parser and variable length decoder
circuit 120 has an input coupled to a data output of the
coded data buffer 116 to receive therefrom the variable
length encoded data temporarily stored therein. The
syntax parser and variable length decoder ("SP and
VLD") circuit 120 decodes the received data to a con-
stant length bit stream.

[0056] By using the preparser 112 in the above de-
scribed manner, the computation requirements of the
SP and VLD circuit 120 are substantially reduced as
compared to the case where all the received data is syn-
tax parsed and variable length decoded. The preparser
112 effectively limits the number of DCT coefficients
which must be variable length decoded for any given
macroblock by discarding coefficients exceeding the
preselected maximum number permitted per macrob-
lock thus reducing the burden on the real time SP and
VLD circuit 120 by putting a clear limit on the amount of
data that will have to be processed for each macroblock.
[0057] The output of the SP and VLD circuit 120 is
coupled to the input of the inverse quantization ("1Q")
circuit 122 which, in turn, has an output coupled to the
input of the IDCT circuit 124.

[0058] Reduced complexity IQ and IDCT circuits 122
and 124 are implemented in accordance with the
present invention by intentionally setting preselected
AC DCT coefficients corresponding to each macroblock
to zero. The IQ circuit 122 can be designed to preform
this function.

[0059] The IQ circuit 122 receives the data output by
the SP and VLD circuit 120 and operates to generate
DCT values of zero for preselected DCT coefficients re-
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gardless of the input value of the preselected DCT co-
efficients. In this manner, the 1Q circuit need not actually
process the preselected DCT coefficients received at its
input but only the remaining DCT coefficients.

[0060] In one exemplary embodiment, the IQ circuit
122 sets all but the upper left 4X4 region of DCT coef-
ficients of a set of 8X8 DCT coefficients representing a
HDTV macroblock to zero. Fig. 3A illustrates the result-
ing effect on an 8x8 block of DCT coefficients represent-
ing a macroblock. In the illustration of Fig. 3, Xs are used
to represent DCT values that are actually processed by
the 1Q circuit 122, while as illustrated all the other DCT
values are set to zero.

[0061] Accordingly, in such an embodiment, the IQ
circuit 122 need only include circuity for performing in-
verse quantization on 16 of the possible 64 DCT coeffi-
cients comresponding to each macroblock and circuitry
for outputting zeros for the remaining DCT coefficient
values. In this manner, the inverse quantization compu-
tation requirement is reduced by a factor of four. The
complexity of the IDCT circuit 124 is reduced in a similar
manner since a preselected number of the DCT values
will be set to zero by the 1Q circuit 122.

[0062] MPEG permits the use of either interlaced pic-
tures or non-interlaced pictures. When encoding video
data as interlaced pictures, the DCT operation may have
been performed on either a field or frame DCT basis.
When interlaced video data is encoded on a frame DCT
basis the high frequency coefficients represent temporal
as well as spatial information. In such a case it may be
desirable to maintain high vertical frequencies to maxi-
mize the preservation of temporal information.

[0063] Accordingly, in one exemplary embodiment in
which it is expected that some interlaced pictures en-
coded on a frame DCT basis will be received, the IQ
circuit 120 is designed to force to zero all DCT coeffi-
cients except the DCT coefficients corresponding to
rows 0, 1,6 and 7 and columns 0, 1, 2, 3 of an 8x8 DCT
coefficient two dimensional array representing a HDTV
macroblock. Such a case is illustrated in Fig. 3B where
Xs are used to represent DCT coefficient values that are
processed by the IQ circuit 122 and zeros are used to
represent the preselected DCT coefficients that are set
of zero.

[0064] It should be noted that it is possible to select
DCT coefficients other than those illustrated in the em-
bodiments of Figs. 3A and 3B to be set to zero depend-
ing on the desired implementation.

[0065] The IDCT circuit 124 receives the data output
by the inverse quantization circuit 122 and performs an
inverse DCT operation on the received data. Because,
in accordance with the present invention, preselected
DCT coefficients were intentionally set to zero, the in-
verse DCT circuit need not include circuitry for process-
ing those coefficients. Thus, as with the inverse quanti-
zation circuit 122, the IDCT circuit 124 can be imple-
mented using a relatively simple circuit.

[0066] The output of the IDCT circuit 124 is coupled
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to the input of the downsampler 126. The downsampler
126 is used to downsample the data corresponding to
each picture prior to storage in the frame buffer 118. As
a result of the downsampling operation, the amount of
data required to represent a video frame is substantially
reduced. For example if the downsampler 126 is imple-
mented to remove half of the digital samples used to
represent a picture, the amount of data that would have
to be stored will be reduced by a factor of approximately
two substantially reducing the amount of memory re-
quired to implement the frame buffer 118.

[0067] Referring now briefly to Fig. 2A there is illus-
trated another embodiment of the decoder according to
the present invention as indicated by the reference nu-
meral 200. Like numbered elements in Figs. 1 and 2A
are the same or similar to each other and thus will not
be described again in detail. In the decoder 200, a small
buffer 202, e.g., a buffer capable of storing the data cor-
responding to several lines of a video frame, in combi-
nation with a low pass filter 204, is used to couple the
output of the IDCT circuit 124 to the input of the down-
sampler 126. The buffer 202 stores video data repre-
senting several scan lines of a picture which is then low
pass filtered by the low pass filter 204 prior to downsam-
pling to reduce the blockiness in the image that might
otherwise result from the downsampling operation.
[0068] Referring again to Fig. 1 it can be seen that the
output of the downsampler 126 is coupled to a first input
of the summer 128 and a first input of the switch 129. A
second input of the summer 128 is coupled to the output
of the MCP circuit 130 which supplies motion compen-
sation information to the summer 128 to be combined
with received P- and B- video frames. The video data
output by the summer 128 represents a video frame that
has been processed using motion compensation data
to include the relevant video information from preceding
and/or subsequent anchor frames. The output of the
downsampler 126, on the other hand, represents either
fully decoded picture data or decoded prediction resid-
uals in the cases of intraframe coded macroblocks and
non-interframe coded macroblocks respectively. The
switch 128 is controlled, as is known in the art, to selec-
tively couple the output of the downsampler 126 to the
input of the frame buffer 118 when the received video
macroblock was not encoded using motion compensat-
ed prediction, €.g., when the video data output by the
downsampler was intra-frame coded. However, when
the video data output by the downsampler 126 was en-
coded using motion compensated prediction, e.g., when
it is B- frame or P- frame data, the output of the summer
128 is coupled by the switch 129 to the input of the frame
memory 118.

[0069] The received downsampled, decompressed
video frames are stored in the frame memory 118. The
frame memory 118 has a first output coupled to an input
of the MCP circuit 130 and a second output coupled to
an input of the post processor circuit 136. In this manner
the MCP circuit is supplied with downsampled video
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frames to be used as anchor frames for motion compen-
sation purposes.

[0070] Referring again briefly to Fig. 2A, itcanbe seen
that the decoder 200 contains additional circuitry for re-
ducing the amount of data required to be stored by the
frame buffer 118, i.e., a least significant bit ("LSB") trun-
cation circuit 208. The LSB circuit 208 couples the out-
put of the switch 129 to the input of the frame buffer 118.
MPEG assumes that 8 bits will be used per pel when
representing a video frame. In accordance with the
present invention, in order to reduce frame buffer mem-
ory requirements, one or more least significant bits are
truncated from each set of bits representing a pel. For
example, in one embodiment, the LSB truncation circuit
208 truncates the data representing a pel from 8 bits to
e.g., 6 or 7 bits. When the data corresponding to each
pel is truncated to 6 bits a data savings of approximately
25% results.

[0071] The amount of truncation performed may be
implemented as a function of the type of frame to which
the data corresponds. Because reduction in the resolu-
tion in anchor frames will impact the quality of frames
which use these frames for motion compensation pur-
poses, it may be desirable to reduce the resolution of
these frames less than frames, such as B-frames, which
do not impact the quality of other frames. Accordingly,
in one embodiment anchor frame data, e.g., |- and P-
video frame data, is truncated to 7 bits per pel while data
which is not used for anchor frames, e.g., B- frame data,
is truncated to 5 bits per pel.

[0072] When LSB truncation is used to reduce frame
buffer memory requirements, in order to maintain MPEG
compatibility it is necessary to represent the stored data
in an 8 bit per pel format. Accordingly, the outputs of the
frame buffer 118 are coupled to least significant bit pad-
ding circuits 206, 207 which pad the least significant bits
of the data output by the frame buffer 118 with zeros to
insure that the data corresponding to each pel of aframe
is represented by 8 bits. The output of the LSB padding
circuit 206 is coupled to the input of the MCP circuit
thereby providing the MCP circuit with downsampled
video frame data. The output of the LSB padding circuit
207 is coupled to the input of an optional low pass filter
209 which, in turn, is coupled to the post processing cir-
cuit 136. The optional low pass filter 209 reduces the
effect of the quantization noise generated as a result of
the truncation and padding process but also results in a
slight reduction in the resolution of the video frame being
supplied to the post processing circuit 136.

[0073] The operation of the MCP circuit 130 illustrated
in Figs. 1 and 2A, which is designed to operate using
motion vectors generated in accordance with the MPEG
standard, will now be described.

[0074] MPEG supports the use of motion compensa-
tion and, in particular, P- frames and B- frames each of
which rely on another frame as an anchor frame. The
motion vectors received as part of the video data stream
supplied to the preparser 112 were calculated at encod-
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ing time for use with full resolution video frames as op-
posed to downsampled video frames.

[0075] In accordance with the present invention, the
downsampled frames supplied by the frame buffer 118
to the MCP circuit 130 are upsampled, e.g., on-the-fly,
interpolated and then downsampled prior to generating
predictions based on the motion vectors. In this manner
the motion vectors which were originally generated
based on full resolution video frames are effectively ap-
plied to downsampled video frames.

[0076] As illustrated in Fig. 1, the MCP circuit 130
comprises an upsampler 131 which has an input cou-
pled to the first output of the frame buffer 118, and an
output coupled to the input of a half pel interpolation cir-
cuit 132. The output of the half pel interpolation circuit
132 is coupled to the input of a motion compensated
prediction module 135. The output of the motion com-
pensated prediction module 135 is coupled to a down-
sampler 133 which, in turn, has an output coupled to the
input of the average predictions circuit 134. The output
of the average predictions circuit 134, which serves as
the output of the MCP circuit 130, is coupled to the sec-
ond input of the summer 128.

[0077] Various known upsampling and down sam-
pling filters may be used for the upsampler 131 and
downsampler 133, respectively. However, for best re-
sults, simulations have shown that it is very important
that the downsampler 133 use a downsampling process
which is the exact inverse of the upsampling process
since even small differences are made noticeable in in-
ter-coded video frames after many generations of pre-
dictions.

[0078] There are several ways the required upsam-
pling and downsampling can be accomplished. For ex-
ample, in one embodiment a bilinear upsampling filter
with a 3x3 kernel and a center coefficient = 1.0 is used
as the upsampler 131 and a downsampler which does
not perform filtering is used as the downsampler 133.
This selection of filters allows for reasonably good up-
sampling with no additional blurring during downsam-
pling. This filter arrangement works especially wellwhen
the residual image to be accumulated during predication
has been lowpass filtered prior to accumulations. Such
low pass filtering is, as discussed above, achieved to
some extent as a result of the preparser 112 removing
higher order AC DCT coefficients from macroblocks
which include more than the preselected maximum
number of DCT coefficients per macroblock.

[0079] In another embodiment an upsampling filter
with a kernel size of 2x2 pixels is used as the upsampler
131 and a downsampling filter is used with the same
kernel size as the upsampling filter and a transfer func-
tion such that the convolution of the upsampling filter
transfer function and the downsampling filter transfer
function produces a 3x3 kernel whose center coefficient
is 1.0.

[0080] While it is preferred that identical downsam-
pling circuits be used for the downsampler 126, 123
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there is norequirement that this in fact be the case. How-
ever, it is important that the downsampler 133 be
matched to the upsampler 131, as discussed above, to
provide good results.

[0081] MPEG permits the portion of an image corre-
sponding to a macroblock to be encoded either on an
interlaced or non-interlaced manner. Macroblocks cor-
responding to non-interlaced pictures are always coded
using a frame DCT format and with macroblocks corre-
sponding to interlaced pictures being coded using either
a field or frame DCT format.

[0082] In accordance with the present invention,
downsamoling is performed separately on each individ-
ual macroblock.

[0083] Downsampling of macroblocks corresponding
to non-interlaced pictures is performed by the down-
sampler 126 on a frame basis.

[0084] However, with regard to macroblocks corre-
sponding to interlaced pictures downsampling can be
performed on either a field or frame basis for each mac-
roblock.

[0085] As discussed above, the downsampler 126
performs downsampling on non-interlaced pictures on
a frame basis. However, with regard to interlaced pic-
tures it can be performed on either a field or frame basis.
Thus, in the case of macroblocks of interlaced pictures
one is confronted with a decision whether the downsam-
pling, performed by the downsamplers 126, 133, should
be done on a field or on a frame basis. Field based
downsampling preserves the greatest degree of tempo-
ral resolution whereas frame based downsampling has
the potential of preserving the greatest degree of spatial
resolution. In one embodiment of the present invention
pictures are downsampled in a consistent manner either
on a field or frame basis when interlaced pictures are
received. Accordingly, in one embodiment both inter-
laced and non-interlaced pictures are downsampled on
a frame basis. While in another embodiment non-inter-
laced pictures are downsampled on a frame basis while
interlaced pictures are downsampled on a field basis.
[0086] In another slightly more elaborate embodi-
ment, the downsampler 126 performs downsampling on
ainterlaced pictures on both a field and frame basis with
the particular method depending on the individual mac-
roblock being processed.

[0087] Field based downsampling is most appropriate
when there is not much high frequency content in the
macroblock being downsampled and/or there is a great
deal of motion associated with the macroblock. On the
other hand, frame based downsampling is most appro-
priate when there is significant high frequency content
in the macroblock being processed and/or little motion
associated with the macroblock. Accordingly, in one em-
bodiment, the downsampler 126 assesses the de-
scribed characteristics for each macroblock of an inter-
laced picture and dynamically determines the most ap-
propriate method for downsampling the individual mac-
roblock.
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[0088] In yet another embodiment which supports
downsampling on both a field and frame basis but which
requires relatively little circuitry for deciding which down
sampling approach to use, the downsampler 126 merely
follows the choice made by the encoder when it origi-
nally encoded the macroblock being downsampled
since the criteria used for previously deciding whether
to encode the macroblock on a field or frame DCT basis
is similar to the criteria which should be used to decide
whether to downsample on a field or frame basis.
[0089] Accordingly, in one embodiment of the present
invention the downsampler 126 downsamples macrob-
locks corresponding to an interlaced picture on a frame
basis if they were encoded on a frame DCT basis and
downsamples them on afield basis if they were encoded
on a field DCT basis.

[0090] While the downsampling of frames prior to
storage in the frame buffer 114 reduces frame buffer
memory requirements, it has the disadvantage of requir-
ing the use of the upsampler 131, half pel interpolation
circuit 132 and downsampler 133 in order to take full
advantage of the motion vectors. Such circuitry slightly
increases the processing requirements as compared to
those of standard MCP circuits 15 since the anchor pic-
ture data must be upsampled prior to interpolation if half-
pel resolution is to be achieved. It should be noted that
as an alternative to upsampling, interpolation, and then
downsampling, a less complicated and thus less costly
way to perform motion compensation, with somewhat
lower quality results, is to divide the value of each orig-
inal motion vector by the integer decease in resolution
and take the average integer result of the division oper-
ation as the new motion vector value.

[0091] While downsampling thus tends to increase
MCP processing requirements slightly it has the advan-
tage of reducing the complexity of the input/output cir-
cuitry to the MCP circuit because the data bandwidth
into and out of the MCP circuit 130 is reduced as a result
of the downsampling by the same factor as the buffer
frame memory requirements.

[0092] In accordance with one embodiment of the
present invention, in order to reduce the processing and
bandwidth requirements of the MCP circuit 130, and
thus the complexity of the MCP circuit 130, bi-directional
and dual-prime prediction is avoided. Thus eliminating
the need for the average predictions circuit on the ability
to process to anchor frames simultaneously. Once a pic-
ture has been upsampled by the upsampler 131 inter-
polation is preformed by the half pel interpolation circuit.
The motion compensated prediction module then actu-
ally applies the motion vectors to the upsampled picture
which is then downsampled by the downsampler 133.
When the picture being processed is a bi-directionally
coded picture, the upsampling interpolation, motion and
prediction operations will be performing on two anchor
frames which are then averaged together by the aver-
age predictions circuit to generate the single picture out-
put by the MCP circuit 135.
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[0093] This is accomplished, in accordance with one
embodiment of the presentinvention by using only a sin-
gle reference or anchor picture for prediction purposes
even if the macroblock type flag associated with a mac-
roblock being processed indicates that it is a bi-direc-
tional coded macroblock, i.e., a macroblock that was
coded based on the content of two different pictures.
[0094] In such an embodiment when the bi-direction-
ally coded macroblocks are received, the MCP circuit
130 performs motion compensation using only one ref-
erence despite the fact that the macroblock type flag as-
sociated with the individual macroblock being proc-
essed in the data stream indicates that motion compen-
sation should be performed using two references.
[0095] In an exemplary embodiment, the upsampler
circuit 131 detects when a bi-directionally or dual coded
macroblock is being processed, selects which of the two
possible anchor pictures associated with the macrob-
lock to use for predication purposes and then upsam-
ples only the selected anchor picture.

[0096] In one embodiment, the upsampler circuit 131
selects which of the two possible anchor pictures to use
for predication pumposes by selecting the anchor picture
that is temporally closet to the current picture and thus
macroblock being processed. If the two anchor pictures
are temporally equidistant, the average predictions cir-
cuit 134 selects the earlier of the two possible anchor
pictures to thereby select the one of the two anchor pic-
tures which will have suffered the least degradation due
to drift.

[0097] Since errors do not propagate from B-pictures,
because they are not used as anchors for subsequent
pictures, a fairly large degree of distortion, i.e., of the
type caused by using only a single anchor picture for
prediction purposes, can be tolerated with regard to B-
pictures. However, the use of a single anchor picture for
prediction purposes with dual-prime coded sequences
may result in somewhat less satisfactory results be-
cause prediction errors may propagate when dual-prime
coded sequences are used.

[0098] Referring now to Fig. 2B there is illustrated a
video decoder circuit 300 according to the present in-
vention capable of decoding HDTV signals at less than
full HDTV resolution and SDTV signals at full SD reso-
lution. As illustrated, the decoder circuit 300 is similar to
the decoder circuit 100 but includes additional circuitry,
i.e., a HDTV/SDTV mode control circuit 310 for control-
ling the decoder circuit's mode of operation, a set of
switches 301, 302, 303 and a multiplexer 341 for by-
passing the decoder's preparser 112, downsampler
126, upsampler 131, and downsampler 133 when the
HDTV/SDTV mode control circuit 310 determines that
an SDTV signal is being received. When the HDTV/
SDTV mode control circuit 310 determines that a HDTV
signal is being received it controls switches 301, 302,
303 and multiplexer 341 to connect the circuit elements
in generally the same manner as illustrated in the em-
bodiment of Fig. 1 so that the data reduction features of
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the decoder circuit 300 of Fig. 2B are operative.

[0099] The HDTV/SDTV mode control circuit 310 re-
ceives as its input the variable length encoded bit-
stream. From analyzing the data in the bitstream, e.g.,
header information indicating the resolution of the video
frames being received, it determines if it is receiving
HDTV data, i.e., data of a higher resolution than it can
decode without performing data reduction operations on
the received data, or SDTV data, i.e. data which the de-
coder 300 can fully decode and store without having to
perform any data reduction operations.

[0100] The HDTV/SDTV mode control circuit 310
generates a mode control signal which is supplied to a
position control input of the switch 301 which is part of
the preparser module 312, a position control input of the
switch 302 which is part of a downsampler module 326
and a position control input of the switch 303 and mul-
tiplexer 341 which is part of a motion vector interpolation
module 333. As discussed above, the output signal of
the HDTV/SDTV mode control circuit 310 operates to
switch each of the modules 312, 326, and 333 between
a first mode of operation, €.g., a SDTV mode of opera-
tion, to a second mode of operation, e.g., a HDTV mode
of operation. In such a manner, the decoder 300 is con-
trolled by the HDTV/SDTV mode control circuit to per-
form data reduction to reduce the resolution of the re-
ceived frames during the second mode, i.e., the HDTV
mode of operation, but not during the first mode of op-
eration, i.e. the SDTV mode of operation.

[0101] While the frame buffer 118, coded channel
buffer 116, |Q circuit 122, IDCT circuit 124, MCP circuit
330 and SP and VLD circuit 120 are generally the same
in the decoder 300 as the decoder 100, various features
of each of these decoder elements will be discussed as
they relate to the particular embodiment illustrated in
Fig. 2B, e.g., when they are implemented as part of a
decoder which is capable of decoding both a television
signal of a first resolution and a second television which
is of lower resolution than the first television signal, e.
g., HD and SD television signals.

[0102] The preparser 112, in the embodimentillustrat-
ed in Fig. 2B, is designed to reduce the data rate of a
received HDTV signal to approximately that of a SDTV
signal. Thus, the preparser 112 limits the number of run-
length/amplitude symbols per coded macroblock and
the number of bits per macroblock so that the SP and
VLD circuit 120 can function at approximately the same
rate when processing HDTV signals as when process-
ing SDTV signals, e.g., at the MP@ML specified maxi-
mum data rate.

[0103] This reduces the memory requirements for the
coded data buffer 116 which serves as a channel buffer.
Thus, the decoder 300 uses a channel buffer that meets
the memory requirements for a SDTV decoder but which
is smaller than that required for a fully MPEG compliant
HDTYV decoder. U.S. ATV specifies a channel buffer of
8 Mb, whereas only 1.5 Mb are required to implement a
MP@ML channel buffer. Because the MP@ML specifi-
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cation requires 830 Kbits more for a frame buffer than
are required for decoding reduced resolution video pic-
tures in accordance with one embodiment of the present
invention, this 830 Kbits of the frame buffer which are
not used for picture storage during HDTV mode opera-
tion can be used to supplement the memory of the chan-
nel buffer when operating in HDTV mode. Thus, in ac-
cordance with the present invention, the coded data
buffer is implemented using approximately 2.33 Mbits
which are also required to implement a full resolution
SD decoder.

[0104] It is the responsibility of the preparser 112 to
insure that the coded channel buffer 116 does not over-
flow during HDTV mode operation. This is achieved by,
€.g9., the preparser 112 discarding the less useful DCT
coefficients in order to prevent the smaller than full size
HDTV channel buffer 116 from overflowing.

[0105] While, the SP and VLD unit 120 is designed to
operate at the same general data rate as a SDTV data
rate, it is also designed to accommodate the larger
range of parameter values allowable for HDTV coding,
as compared to SDTV decoding, e.g., frame rate, pic-
ture horizontal size and picture vertical size. Thus, the
SP and VLD circuit 120, because of the larger range of
parameter values required to support both HDTV and
SDTV decoding, is slightly more complicated then a
standard SDTV syntax parser and variable length de-
coder circuit in this regard.

[0106] As described above, the output of the syntax
parser 120 is coupled to the input of the 1Q circuit 122
which, in tum, is coupled to the IDCT circuit 124. The 1Q
and IDCT circuits 122, 124 of the decoder 300 will now
be described.

[0107] MPEG MP@ML allows for pixel rates of up to
10.4 million pixels per second. U.S. ATV allows for pixel
rates of up to 62.2 million pixels per second.

[0108] In accordance with the present invention, 1Q
circuitry which meets MP@ML IQ requirements is used
for the IQ circuit 122 of the decoder 300. In such an em-
bodiment, the IQ circuit 122 is designed to process all
the DCT coefficients of a SDTV macroblock but only, e.
g., 10 or 11 DCT coefficients of an HDTV macroblock.

[0109] Thatis, the 1Q circuit 122 is designed fo set a
preselected group of DCT coefficients of a HDTV mac-
roblock to 0 while processing the remaining 10 or 11
DCT coefficients of each HDTV macroblock being proc-
essed.

[0110] Inone exemplary embodiment, for HDTV mac-
roblocks coded using field DCTs, the DCT coefficients
of an 8x8 macroblock are discarded by the I1Q circuit 122
as illustrated in Fig. 3C where zeros are used to repre-
sent discarded DCT coefficients and X's are used to rep-
resent DCT coefficients which are processed by the IQ
circuit 122. For HDTV macroblocks coded using frame
DCTs, the DCT coefficients of an 8x8 macroblock are
discarded by the 1Q circuit 122 as illustrated in Fig. 3D.

[0111] The IDCT circuit 124, like the 1Q circuit 122 is
designed to processes only a small percentage of the
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DCT coefficients associated with a HDTV macroblock,
e.g., the same DCT coefficients processed by the IQ cir-
cuit 122.

[0112] AnIDCT engine capable of performing fast one
dimensional 8 point IDCTs can be used to implement
the 2-D IDCT operation required by the IDCT circuit 124.
A standard MP@ML IDCT engine can be used to com-
pute about three 8 point IDCTs in the time allowed for
IDCT processing of one HDTV macroblock. Accordingly,
in one embodiment of the present invention, only DCTs
in the first three columns of an HDTV macroblock are
processed by the IDCT circuit 124, e.g., the DCT coef-
ficients indicated by Xs in Figs. 3C and 3D.

[0113] Accordingly, in one embodiment the IDCT cir-
cuit 124 includes a MP@ML compliant IDCT engine for
calculating IDCTs of the first three columns of a HDTV
macroblock and all the IDCTs of a SDTV macroblock.
Since, in accordance with the exemplary embodiment
of the present invention, the DCT coefficients of all but
the first three columns of a 8x8 HDTV macroblock are
set to zero, there is no need to calculate the IDCTs for
any coefficients outside the first three columns.

[0114] While the MP@ML IDCT engine is used to cal-
culate the column IDCTs, a IDCT engine for calculating
the row IDCTs for a HDTV macroblock is also included
in the IDCT circuit 124. However, in accordance with the
present invention, this can be a relatively simple IDCT
engine since 5 of the 8 row coefficients will always be
zero by the preselected setting of such coefficients to
zero. Furthermore, because only the first two or three
columns contain coefficient values that are to be used
in the calculation of row DCTS only 2 or 3 points need
to be calculated for each row transform. Note that in the
embodiment which uses the 8x8 DCT arrangement il-
lustrated in Figs. 3C and 3D only 4 rows have to be
transformed when no additional filtering is performed
prior to downsampling by the downsampler 126.
[0115] As an alternative method of implementing an
IDCT circuit 124 which uses an MP@ML IDCT engine
as part of HD decoder IDCT circuit, the low frequency
rectangle of coefficients from several macroblocks may
be combined into a single macroblock as illustrated in
Fig. 3E, where "1" is used to represent low-frequency
coefficients from a first macroblock, "2" is used to rep-
resent low-frequency coefficients from a second blocks,
"3" is used to represent low-frequency coefficients from
a third macroblock and "4" is used to represent low fre-
quency DCT coefficients from a fourth macroblock.
[0116] In accordance with this alternative embodi-
ment, the IDCT circuit 124 arranges the DCT coeffi-
cients from four different HDTV macroblocks into a sin-
gle 8x8 block of DCT coefficients in the described man-
ner and a conventional 8x8 point IDCT engine is then
used to process the composite block of DCT coeffi-
cients. After processing by the 8x8 point IDCT engine
relatively simple linear operations performed on the re-
sult of the IDCT operation are used to generate a good
approximation of the IDCTs of the low frequency coeffi-
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cients of each one of the four component HDTV mac-
roblocks used to form the composite coefficient block.
[0117] As discussed above, the video picture data
output of the IDCT circuit 124 is downsampled when the
decoder 300 is operating in HDTV mode prior to storing
in the frame buffer 118 to thereby further reduce memory
requirements.

[0118] MP@ML allows for pictures as large as
720x576 pels for a total of 414720 pels per picture while
US ATV allows for pictures as large as 1920x1080 pels
per picture. Sequences received in the 1920x1080 pel
picture format can be downsampled by a factor of 3 hor-
izontally and a factor of 2 vertically to yield a maximum
resolution of 640x540 pels for a total of 345,600 pels. In
such an embodiment, the same amount of memory re-
quired to implement a full resolution SD decoder is sat-
isfactory for storing a downsampled HDTV video pic-
ture. Thus, the memory provided for MP@ML would be
adequate for the reduced resolution HD decoder as well,
with an additional 830 KBits available for other purpos-
es, e.g., for use as part of the coded data buffer 116
when operating in HDTV mode as described above.
[0119] By selecting decoder components that are de-
signed in the above manner, it is possible to implement
a combined low resolution HDTV decoder and full res-
olution SD decoder at a cost that is expected to be about
130% of the cost of a full resolution SDTV decoder. The
decoder 300 may be used as part of a television set
which is designed to decode and display both HDTV and
SDTV signals at a relatively low cost as compared to a
system incorporating a full resolution HDTV decoder.
[0120] The decoders illustrated in any of Figs. 1 and
2A-2B may also be used to implement picture-in-picture
capability in a HDTV or SDTV set without incurring the
cost of having to provide a full resolution decoder for the
decoder used to display the picture shown inside the
main picture of a picture-in-picture display.

[0121] For a MPEG compatible digital television set
to operate in a picture-in-picture mode, two MPEG de-
coders must be used, a first decoder to decode the full
resolution picture to be displayed on a first portion of the
screen and a second decoder to decode the reduced
size picture displayed on a second smaller portion of the
screen.

[0122] Referring now to Fig. 4, there is illustrated a
picture-in-picture ("PIP") decoder 400 in accordance
with the present invention. The PIP decoder 400 re-
ceives MPEG compliant demodulated digital video in-
formation, e.g., either an SD or HD TV signal, from a
tuner/demodulator 399 which is supplied to the input of
a primary, e.g., full resolution decoder 401 and to the
input of one or more reduced resolution decoders, i.e.,
the first and second reduced resolution decoders 402,
403.

[0123] The primary decoder 401 is responsible for de-
coding the main picture of a picture-in-picture image
while the first and second decoders are responsible for
generating separate images which will be displayed in
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a small area of the main picture. A separate reduced
resolution decoder 402 or 403 is used for each addition-
al image that is to be displayed in addition to the main
picture.

[0124] The output of the primary decoder 401 and the
reduced resolution decoders 402, 403 is coupled to the
input of a picture-in-picture video processing circuit
which operates to combine the main picture with the re-
duced resolution pictures output by the reduced resolu-
tion decoders 402, 403 prior to the resulting combined
picture being displayed.

[0125] Inoneembodimentofthe presentinventionthe
size of the reduced resolution pictures incorporated into
the main picture is selected to be 1/4 x 1/4 the size of
the normal picture. In such an embodiment, each MPEG
8x8 pixel block need only be decoded to a size corre-
sponding to a block of 2x2 pixels.

[0126] The cost of the IDCT circuit 124 used in the
reduced resolution decoders 402, 403 can be substan-
tially reduced in accordance with the present invention
by performing the IDCT operations on only 2x2 blocks
as opposed to 8x8 blocks. This is achieved by, e.g., re-
taining and processing only the upper left 2x2 block of
DCT coefficients of each 8x8 DCT coefficient block of a
HDTYV picture with all the other DCT coefficients being
setto zero. Accordingly, in such an embodiment, the ID-
CT circuit cost is reduced to approximately the cost of
a circuit which can perform a 2x2 IDCT as opposed to
an 8x8 IDCT.

[0127] ThelQ circuit 122 of the reduced resolution de-
coders 402, 403 can be simplified in a similar manner
with the 1Q circuit 122 operating only on a 2x2 block of
DCT coefficients, i.e., 4 coefficient values, as opposed
to 64 DCT coefficient values that form an 8x8 DCT co-
efficient block.

[0128] In accordance with the present invention, the
reduced resolution decoders 402, 403 store the low res-
olution frames in their reduced size. Thus, by using 2x2
DCT coefficient blocks the size of the frame buffers can
be about 1/16th of the size that would be required if 8x8
DCT coefficient blocks, i.e., full resolution blocks, were
stored.

[0129] In addition to reducing frame buffer size the
preparser 112 serves to reduce channel buffer require-
ments and the complexity of the SP and VLD circuit by,
in accordance with the PIP embodiment, discarding am-
plitude/runlength pairs corresponding to each macrob-
lock that exceed the 4 amplitude/runlength pairs that are
used by the reduced resolution PIP decoder 402 or 403.
[0130] Ina PIP embodiment, the MCP circuit 130 can
perform interpolation on the reference frames for mac-
roblocks whose motion vectors are not evenly divisible
by four to achieve good prediction results. For a less
expensive and somewhat lower quality implementation,
motion vectors could be rounded to the nearest factor
of 4 and applied without interpolation.

[0131] While the above PIP decoder embodiment of
the present invention has been described in the context

Page 34.9f 332



23 EP 1209 916 A2 24

ofusing 1/4 x 1/4 size pictures for the secondary pictures
inserted into the primary picture, other size pictures
could also be generated at reduced cost, e.g., 1/2 x 1/2
size pictures, using the decoder 100 described above.
In such a case, the downsampling would have to be per-
formed in a manner that would produce the desired re-
duction in size and data rate.

[0132] It should also be noted that the arrangement
illustrated in Fig. 4 can be used to provide picture-in-
picture capability in a SDTV receiver as well as a HDTV
receiver. Furthermore, the illustrated PIP decoder ar-
rangement is in no way limited to a specific degree of
resolution with regard to the primary decoder 401 and
only requires that the secondary decoder(s) 402, 403
be implemented as reduced resolution decoders as
compared to the resolution supported by the primary de-
coder.

Claims

1. A decoder circuit for decoding digital video data in-
cluding pictures at a resolution less than the full res-
olution of the pictures, each picture including a plu-
rality of macroblocks, each macroblock including a
plurality of DCT coefficients, the decoder circuit
comprising:

preparser means (112) for receiving the digital
video data and for removing from each macrob-
lock DCT coefficients that exceed a preselect-
ed maximum number of DCT coefficients per
macroblock;

coded data storage means (116) for the tempo-
rary storage of the compressed bitstream, and
connected fo said preparser means (112);
asyntax parser and variable length decoder cir-
cuit (120) coupled to the channel buffer; and

a channel buffer (116) coupled to the preparser
means (112) for temporarily storing the video
data output by the preparser means (112).

2. The decoder of claim 1, wherein each DCT coeffi-
cient is represented by a number of bits and wherein
each macroblockis represented by the total number
of bits representing the DCT coefficients included
in the macroblock, and

wherein the preparser means (112) operates
to remove DCT coefficients from each individual
macroblock until the number of bits used to repre-
sent the individual macroblock does not exceed a
predetermined maximum number of bits.

3. The decoder of claim 1, wherein the channel buffer
(116) is further coupled to the preparser means
(112) by a feedback line and wherein the channel
buffer signals the preparser means (112) to control
the output data rate of the preparser means (112)
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as a function of the amount of data stored in the
channel buffer (116).

4. The decoder of claim 1, further comprising

an inverse quantization circuit (122) coupled
to the syntax parser and variable length decoder cir-
cuit (120) for inverse quantizing only a limited
preselected number of DCT coefficients per mac-
roblock and for outputting zeros corresponding to
the DCT coefficients of the macroblock which are
not inverse quantized, wherein the limited number
of DCT coefficients per macroblock is less than a
maximum possible number of DCT coefficients per
macroblock.

5. The decoder circuit of claim 4, wherein the limited
preselected number of DCT coefficients per mac-
roblock is less than 11 and wherein the maximum
possible number of DCT coefficients per macrob-
lock is 64.

6. The decoder circuit of claim 4, further comprising
an inverse DCT circuit (124) coupled to the inverse
quantization circuit (122) for performing an inverse
DCT operation on the limited preselected number
of DCT coefficients per macroblock.

7. The decoder circuit of claim 1, further comprising:

said syntax parser and variable length decoder
circuit (120) coupled to the channel buffer
(116);

a downsampler (126) coupled to the syntax
parser and variable length decoder circuit (120}
for downsampling the video pictures output by
the syntax parser to thereby reduce the amount
of resolution of each picture and the amount of
video data used to represent each video pic-
ture.

8. The decoder circuit of claim 7, wherein the pictures
further include motion vectors, and
wherein the decoder circuit further comprises:

a frame buffer (118) coupled to the downsam-
pler (126) for storing the reduced resolution pic-
tures generated by the downsampler; and

a motion compensation circuit coupled to the
frame buffer (118), the motion compensation
circuit including:

i. an upsampler circuit (131) for upsampling
the reduced resolution pictures to generate
prediction reference pictures;

ii. an interpolation circuit (132) for interpo-
lating the predication reference pictures;
iii. @ motion compensated prediction mod-
ule for applying the motion vectors to the
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prediction reference pictures to generate
new pictures; and

iv. a downsampler circuit (133) coupled to
the motion compensated prediction mod-
ule for downsampling the new pictures to
the same resolution as the pictures stored
in the frame buffer.

A method of decoding variable length encoded dig-
ital video data including pictures, to a resolution less
than the full resolution of the pictures, each picture
including a plurality of macroblocks, each macrob-
lock including a plurality of DOT coefficients, the
method comprising the steps of:

receiving digital video data;

parsing the digital video data to identifymacrob-
locks included in the digital video data and the
DCT coefficients included in the identified mac-
roblocks;

discarding from the digital video data the DCT
coefficients included in each macroblock that
exceed a preselected number of DCT coeffi-
cients; and

storing the digital video data in a coded data
buffer.

The decoding method of claim 9, wherein each DCT
coefficient is represented by a number of bits and
wherein each macroblock is represented by the to-
tal number of bits representing the DCT coefficients
included in the macroblock, the method further
comprising the step of:

prior to storing the digital video data in a coded
data buffer, discarding DCT coefficients from
each identified macroblock until each identified
macroblock is represented by a total number of
bits that is less than a preselected maximum
number of bits.

The method of claim 10, further comprising the
steps of:

monitoring the amount of data stored in the cod-
ed data buffer to determine coded data buffer
occupancy; and

dynamicly adjusting the total number of bits al-
lowed per macroblock from the preselected
maximum number to a smaller number as cod-
ed data buffer occupancy increases to insure
that the coded data buffer does not overflow.

The method of claim 9, further comprising the steps
of:

syntax parsing and variable length decoding
the video data stored in the coded data buffer
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14.

15.

16.

17.

26

to generate a variable length decoded video da-
ta stream including macroblocks, each macrob-
lock including a plurality of DCT coefficients;
and

inverse quantizing a preselected number of
DCT coefficients included in each macroblock
of the variable length decoded video stream
and outputting zero values corresponding to
the macroblock DCT coefficients which are not
inverse quantized.

The method of claim 12, further comprising the step
of:

performing an inverse discrete cosine trans-
form operation on the inverse quantized video
data.

The method of claim 13, further comprising the
steps of:

downsampling the video data to reduce the res-
olution of the inverse quantized video data and
to reduce the amount of memory required to
store the inverse quantized video data; and
storing the video data in a frame buffer.

The method of claim 14, further comprising the
steps of:

upsampling the video data stored in the frame
buffer; interpolating the upsampled video data;
performing motion compensated prediction on
the upsampled video data; and

downsampling the upsampled video data upon
which motion compensated prediction was per-
formed.

The method of claim 15, wherein the downsampling
operation performed on the video data after per-
forming motion compensated prediction is an exact
inverse of the upsampling performed prior to per-
forming motion compensated prediction.

A method of decoding digital data representing a
video frame, the digital data representing each vid-
eo frame including video data representing a plural-
ity of pixels, the video data representing each pixel
including a set of bits, the method comprising the
step of:

truncating the least significant bit from each set
of bits representing one of the individual pixels;
and

storing the truncated set of bits representing
each one of the individual pixels in a frame buff-
er.
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The method of claim 17, further comprising the
steps of:

reading data out of the frame buffer; and
appending a zero to each set of bits represent-
ing one of the individual pixels as it is read out
of the frame buffer.

The method of claim 18, further comprising the step
of:

low pass filtering the data read out of the frame
buffer.

A digital picture-in-picture decoder circuit for decod-
ing a primary picture to be displayed in a primary
picture area and a second picture to be displayed
in a secondary picture area, the secondary picture
area being smaller than the primary picture area,
the decoder circuit comprising:

a full resolution video decoder (300} for receiv-
ing and decoding a first set of digital video data
including the primary picture;

a first reduced resolution video decoder (402)
for receiving a second set of digital video data
including the second picture and for decoding
the received video data to generate a reduced
resolution version of the second picture; and
apost processor circuit (136) coupled to the full
resolution decoder circuit (300) and the re-
duced resolution decoder circuit (402), the post
processor circuit (136) operating to combine
the primary full resolution picture and the re-
duced resolution version of the second picture
into a single picture.

The digital picture-in-picture decoder circuit of claim
20, wherein the full resolution video decoder (300)
is a HDTV decoder and wherein the reduced reso-
lution video decoder is a reduced resolution video
decoder that generates pictures 1/4 x 1/4 the size
of the full resolution video decoder.

The digital picture-in-picture decoder circuit of claim
21, further comprising a second reduced resolution
video decoder (403) coupled to the post processing
circuit (136) for decoding a reduced resolution ver-
sion of a third picture; and

wherein the post processor circuit (136) oper-
ates to combine the reduced resolution version of
the third picture with the first full resolution picture
and the reduced resolution version of the second
picture to form the single picture.

The digital picture-in-picture decoder circuit of claim
20, wherein the second set of digital video data in-
cludes a plurality of macroblocks, each macroblock
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24,

25.

26.

27.

28

including a plurality of DCT coefficients; and
wherein the first reduced resolution video de-
coder (402) comprises:

preparser means (112) for receiving the second
set of digital video data and for removing from
each macroblock DCT coefficients that exceed
a preselected maximum number of DCT coef-
ficients per macroblock; and

a channel buffer (116) coupled to the preparser
means (112) for temporarily storing the video
data output by the preparser means (112).

The digital picture-in-picture decoder circuit of claim
23, wherein the first reduced resolution video de-
coder (402) further comprises:

a syntax parser and variable length decoder cir-
cuit (120) coupled to the channel buffer for var-
iable length decoding the second set of digital
video data;

a downsampler (133) coupled to the syntax
parser and variable length decoder circuit (120)
for downsampling the variable length decoded
video data to thereby reduce the amount of res-
olution of the second picture and the amount of
video data used to represent second picture.

A method of decoding variable length encoded dig-
ital video data including slice stuffing data, start
code zero stuffing data, and macroblocks, the mac-
roblocks representing pictures, to a resolution less
than the full resolution of the pictures, the method
comprising the steps of:

receiving the digital video data;

parsing the digital video data to identify bit slice
stuffing and start code zero stuffing data;
discarding the bit slice stuffing data and start
code zero stuffing data; and

storing the remaining video data in a channel
buffer.

The method of claim 25, further comprising the
steps of:

variable length decoding the video data stored
in the channel buffer o generated fixed length
video data; and

downsampling the fixed length video data.

A method of decoding digital video data including
an interlaced picture, to a resolution less than the
full resolution of the interlaced picture, the inter-
laced picture including a plurality of macroblocks
encoded in accordance with one of a field DCT ba-
sis or a frame DCT basis, the method comprising
the steps of:
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downsampling the macroblocks encoded on a
field DCT basis on a field basis;
downsampling the macroblocks encoded on a
frame DCT basis on a frame basis;
storing the downsampled macroblocks in a &
frame buffer.
28. The method of claim 27, wherein the video data fur-
ther comprises a non-interlaced picture, the method
comprising the steps of: 10

downsampling the non-interlaced picture on a
frame basis.
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FIG.3 (A)

OO00O0
O00O0
O00O0
OO00O0
X XXX
XX XX
X X X X
X XXX

©c 0O O 0O 0O 0 O O

ONON®)
ONONG
ONON®)
ONONG)
ONONO)
ONONG®)
ONONE)
ONONO)

FIG.3 (B)

OO00O0
00O
0000
© OO
XXO
X XO0
X X O
X XO

c O O O O

O O O OO0 O 0O O

©C O O O 0 0O O O

c O O O
©c O O O

X X X
X X X

X
X

Page 42;¢9f 332



EP 1209 916 A2

FIG.3 (C)
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FIG.3 (E)
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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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TRANSMITTAL LETTER TO THE UNITED STATES
DESIGNATED/ELECTED OFFICE (DO/EO/US)
CONCERNING A SUBMISSION UNDER 35 U.S.C. 371

Attorney Docket No.
PF120006

U.S. Application No. (if known, see 37 CFR 1.5)

International Application No.

PCT/EP2013/050399

International Filing Date

10 January 2013 (10.01.13)

Priority Date Claimed
13 January 2012 (13.01.12)

Title of Invention

METHOD AND DEVICE FOR CODING AN IMAGE BLOCK, CORRESPONDING DECODING METHOD AND DECODING DEVICE

First Named Inventor

Philippe BORDES; Pierre ANDRIVON; Philippe SALMON

Applicant herewith submits to the United States Designated/Elected Office (DO/EO/US) the following items and other information.

1. This is an express request to begin national examination procedures (35 U.S.C. 371(f)). NOTE: The express request under
35 U.S.C. 371(f) will not be effective unless the requirements under 35 U.S.C. 371(c)(1), (2), and (4) for payment of the basic national
fee, copy of the International Application and English translation thereof (if required), and the oath or declaration of the inventor(s)

have been received.

2. |:| A copy of the International Application (35 U.S.C. 371(c)(2)) is attached hereto (not required if the International Application was
previously communicated by the International Bureau or was filed in the United States Receiving Office (RO/US)).

3. An English language translation of the International Application (35 U.S.C. 371(c)2))
a. |:| is attached hereto.
. has been previously submitted under 35 U.S.C. 154(d)(4).

(=2

4. An oath or declaration of the inventor(s) (35 U.S.C. 371(c)(4))

a. is attached.

b. |:| was previously filed in the international phase under PCT Rule 4.17(iv).

Items 5 to 8 below concern amendments made in the international phase.

PCT Article 19 and 34 amendments

5. |:| Amendments to the claims under PCT Article 19 are attached (not required if communicated by the International Bureau) (35 U.S.C.

371(c)(3)).

6. |:| English translation of the PCT Article 19 amendment is attached (35 U.S.C. 371(c)(3)).

7. |:| English translation of annexes (Article 19 and/or 34 amendments only) of the International Preliminary Examination Report is

attached (35 U.S.C. 371(c)(5)).

Cancellation of amendments made in the international phase

8a. |:| Do not enter the amendment made in the international phase under PCT Article 19.

8b. |:| Do not enter the amendment made in the international phase under PCT Article 34.

NOTE: A proper amendment made in English under Article 19 or 34 will be entered in the U.S. national phase application absent a clear
instruction from applicant not to enter the amendment(s).

The following items 9 to 17 concern a document(s) or information included.

9. An Information Disclosure Statement under 37 CFR 1.97 and 1.98.

10. A preliminary amendment.

11. [7] An Application Data Sheet under 37 CFR 1.76.

12. |:| A substitute specification. NOTE: A substitute specification cannot include claims. See 37 CFR 1.125(b).

13. A power of attorney and/or change of address letter.

14. |:| A computer-readable form of the sequence listing in accordance with PCT Rule 13fer.3 and 37 CFR 1.821-1.825.

15. |:| Assignment papers (cover sheet and document(s)). Name of Assignee:

16. 37 CFR 3.73(c) Statement (when there is an Assignee).

This collection of information is required by 37 CFR 1.414 and 1.491-1.492. The information is required to obtain or retain a benefit by the public, which is to file
(and by the 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 15
minutes to complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual
case. Any comments on the amount of time you require to complete this form and/or suggestions for reducing this burden should be sent to the Chief Information
Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Mail Stop PCT, Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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U.S. APPLN. No. (if known —see 37 CFR 1.5) INTERNATIONAL APPLICATION No. ATTORNEY DOCKET No.

PCT/EP2013/050399 PF120006

17. |:| Other items or information:

Copy of IB/306 Change of Applicant

The following fees have been submitted. CALCULATIONS PTO USE ONLY

18. Basic national fee (37 CFR 1.492(2)) ......coocrueriirreere e $280 $280.00

19. Examination fee (37 CFR 1.492(c))
If the written opinion prepared by ISA/US or the international preliminary

examination report prepared by IPEA/US indicates all claims satisfy provisions of $ 720.00
PCT Article 33(1)-(4) «ennee e e et e e e e $0 '
All other situations ..........ccoiiiiiiii $720

20. Search fee (37 CFR 1.492(b))
If the written opinion prepared by ISA/US or the international preliminary
examination report prepared by IPEA/US indicates all claims satisfy provisions of

PCT ACIE 33(1)(4) - eernee e e e e $0

Search fee (37 CFR 1.445(a)(2)) has been paid on the international application to $ 480.00
the USPTO as an International Searching Authority ..................ccceienie $120

International Search Report prepared by an ISA other than the US and provided to

the Office or previously communicated tothe US by the IB ................... $480

All other SItUALIONS ....... oo $600

TOTAL OF 18, 19,and 20= | $ 1480.00

|:| Additional fee for specification and drawings filed in paper over 100 sheets
(excluding sequence listing in compliance with 37 CFR 1.821(c) or (e} in an
electronic medium or computer program listing in an electronic medium) (37 CFR

1.492(j)).
Fee for each additional 50 sheets of paper or fraction thereof ............... $400
Number of each addition 50 or fraction
Total Sheets | Extra Sheets thereof (round up to a whole number) RATE
29 -100= /50 = x $400

Surcharge of $140.00 for furnishing any of the search fee, examination fee, or the oath or
declaration after the date of commencement of the national stage (37 CFR 1.492(h)).

CLAIMS NUMBER FILED NUMBER EXTRA RATE
Total claims 12 -20= 0 x $80 $
Independent claims | 4 -3= 1 x $420 $420.00
MULTIPLE DEPENDENT CLAIM(S) (if applicable) +$780 $
Processing fee of $140.00 for furnishing the English translation later than 30 months from the $
earliest claimed priority date (37 CFR 1.492(i)). +

TOTAL OF ABOVE CALCULATIONS = | $1900.00

|:| Applicant asserts small entity status. See 37 CFR 1.27. Fees above are reduced by %.

I:' Applicant certifies micro entity status. See 37 CFR 1.29. Fees above are reduced by %.
Applicant must attach form PTO/SB/15A or B or equivalent.

TOTAL NATIONAL FEE = | $1900.00

Fee for recording the enclosed assignment (37 CFR 1.21(h)). The assignment must be $
accompanied by an appropriate cover sheet (37 CFR 3.28, 3.31). $40.00 per property. +
TOTAL FEES ENCLOSED = | $ 1 90000
Amount to be $
refunded:
Amount to be $
charged:
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a. |:| A check in the amount of $ to cover the above fees is enclosed.

b. Please charge my Deposit Account No. 070832 in the amount of $_1900.00 to cover the above fees.

c. The Director is hereby authorized to charge additional fees which may be required, or credit any overpayment, to Deposit Account
No. 07-0832 as follows:

i [] any required fee.

ii. I:l any required fee except for excess claims fees required under 37 CFR 1.492(d) and (e) and multiple dependent claim fee
required under 37 CFR 1.492(f).
d. |:| Fees are to be charged to a credit card. WARNING: Information on this form may become public. Credit card information should not
be included on this form. Provide credit card information and authorization on PTO-2038. The PTO-2038 should only be mailed or
faxed to the USPTO. However, when paying the basic national fee, the PTO-2038 may NOT be faxed to the USPTO.

ADVISORY: Iffiling by EFS-Web, do NOT attach the PTO-2038 form as a PDF along with your EFS-Web submission. Please be
advised that this is not recommended and by doing so your credit card information may be displayed via PAIR. To protect your
information, it is recommended to pay fees online by using the electronic payment method.

NOTE: Where an appropriate time limit under 37 CFR 1.495 has not been met, a petition to revive (37 CFR 1.137(a) or (b)) must be
filed and granted to restore the International Application to pending status.

Statement under 37 CFR 1.55 or 1.78 for AlA (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: A U.S. national stage application may not claim priority to the international application of which it is the national phase. The filing date
of a U.S. national stage application is the international filing date. See 35 U.S.C. 363.

Correspondence Address

The address associated with Customer Number: 24498 OR |:| Correspondence address below
Name
Address
City State Zip Code
Country Telephone
Email

signawre | [Patricia A. Verlangieri; Reg. No. 42,201/ | o= |July 8, 2014

e |Patricia A. VERLANGIERI imonmson | 42,201
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TRANSMITTAL LETTER TO THE UNITED STATES
DESIGNATED/ELECTED OFFICE (DO/EO/US)
CONCERNING A SUBMISSION UNDER 35 U.S.C. 371

Attorney Docket No.
PF120006

U.S. Application No. (if known, see 37 CFR 1.5)

International Application No.

PCT/EP2013/050399

International Filing Date

10 January 2013 (10.01.13)

Priority Date Claimed
13 January 2012 (13.01.12)

Title of Invention

METHOD AND DEVICE FOR CODING AN IMAGE BLOCK, CORRESPONDING DECODING METHOD AND DECODING DEVICE

First Named Inventor

Philippe BORDES; Pierre ANDRIVON; Philippe SALMON

Applicant herewith submits to the United States Designated/Elected Office (DO/EO/US) the following items and other information.

1. This is an express request to begin national examination procedures (35 U.S.C. 371(f)). NOTE: The express request under
35 U.S.C. 371(f) will not be effective unless the requirements under 35 U.S.C. 371(c)(1), (2), and (4) for payment of the basic national
fee, copy of the International Application and English translation thereof (if required), and the oath or declaration of the inventor(s)

have been received.

2. |:| A copy of the International Application (35 U.S.C. 371(c)(2)) is attached hereto (not required if the International Application was
previously communicated by the International Bureau or was filed in the United States Receiving Office (RO/US)).

3. An English language translation of the International Application (35 U.S.C. 371(c)2))
a. |:| is attached hereto.
. has been previously submitted under 35 U.S.C. 154(d)(4).

(=2

4. An oath or declaration of the inventor(s) (35 U.S.C. 371(c)(4))

a. is attached.

b. |:| was previously filed in the international phase under PCT Rule 4.17(iv).

Items 5 to 8 below concern amendments made in the international phase.

PCT Article 19 and 34 amendments

5. |:| Amendments to the claims under PCT Article 19 are attached (not required if communicated by the International Bureau) (35 U.S.C.

371(c)(3)).

6. |:| English translation of the PCT Article 19 amendment is attached (35 U.S.C. 371(c)(3)).

7. |:| English translation of annexes (Article 19 and/or 34 amendments only) of the International Preliminary Examination Report is

attached (35 U.S.C. 371(c)(5)).

Cancellation of amendments made in the international phase

8a. |:| Do not enter the amendment made in the international phase under PCT Article 19.

8b. |:| Do not enter the amendment made in the international phase under PCT Article 34.

NOTE: A proper amendment made in English under Article 19 or 34 will be entered in the U.S. national phase application absent a clear
instruction from applicant not to enter the amendment(s).

The following items 9 to 17 concern a document(s) or information included.

9. An Information Disclosure Statement under 37 CFR 1.97 and 1.98.

10. A preliminary amendment.

11. [7] An Application Data Sheet under 37 CFR 1.76.

12. |:| A substitute specification. NOTE: A substitute specification cannot include claims. See 37 CFR 1.125(b).

13. A power of attorney and/or change of address letter.

14. |:| A computer-readable form of the sequence listing in accordance with PCT Rule 13fer.3 and 37 CFR 1.821-1.825.

15. |:| Assignment papers (cover sheet and document(s)). Name of Assignee:

16. 37 CFR 3.73(c) Statement (when there is an Assignee).

This collection of information is required by 37 CFR 1.414 and 1.491-1.492. The information is required to obtain or retain a benefit by the public, which is to file
(and by the 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 15
minutes to complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual
case. Any comments on the amount of time you require to complete this form and/or suggestions for reducing this burden should be sent to the Chief Information
Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Mail Stop PCT, Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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U.S. APPLN. No. (if known —see 37 CFR 1.5) INTERNATIONAL APPLICATION No. ATTORNEY DOCKET No.

PCT/EP2013/050399 PF120006

17. |:| Other items or information:

Copy of IB/306 Change of Applicant

The following fees have been submitted. CALCULATIONS PTO USE ONLY

18. Basic national fee (37 CFR 1.492(2)) ......coocrueriirreere e $280 $280.00

19. Examination fee (37 CFR 1.492(c))
If the written opinion prepared by ISA/US or the international preliminary

examination report prepared by IPEA/US indicates all claims satisfy provisions of $ 720.00
PCT Article 33(1)-(4) «ennee e e et e e e e $0 '
All other situations ..........ccoiiiiiiii $720

20. Search fee (37 CFR 1.492(b))
If the written opinion prepared by ISA/US or the international preliminary
examination report prepared by IPEA/US indicates all claims satisfy provisions of

PCT ACIE 33(1)(4) - eernee e e e e $0

Search fee (37 CFR 1.445(a)(2)) has been paid on the international application to $ 480.00
the USPTO as an International Searching Authority ..................ccceienie $120

International Search Report prepared by an ISA other than the US and provided to

the Office or previously communicated tothe US by the IB ................... $480

All other SItUALIONS ....... oo $600

TOTAL OF 18, 19,and 20= | $ 1480.00

|:| Additional fee for specification and drawings filed in paper over 100 sheets
(excluding sequence listing in compliance with 37 CFR 1.821(c) or (e} in an
electronic medium or computer program listing in an electronic medium) (37 CFR

1.492(j)).
Fee for each additional 50 sheets of paper or fraction thereof ............... $400
Number of each addition 50 or fraction
Total Sheets | Extra Sheets thereof (round up to a whole number) RATE
29 -100= /50 = x $400

Surcharge of $140.00 for furnishing any of the search fee, examination fee, or the oath or
declaration after the date of commencement of the national stage (37 CFR 1.492(h)).

CLAIMS NUMBER FILED NUMBER EXTRA RATE
Total claims 12 -20= 0 x $80 $
Independent claims | 4 -3= 1 x $420 $420.00
MULTIPLE DEPENDENT CLAIM(S) (if applicable) +$780 $
Processing fee of $140.00 for furnishing the English translation later than 30 months from the $
earliest claimed priority date (37 CFR 1.492(i)). +

TOTAL OF ABOVE CALCULATIONS = | $1900.00

|:| Applicant asserts small entity status. See 37 CFR 1.27. Fees above are reduced by %.

I:' Applicant certifies micro entity status. See 37 CFR 1.29. Fees above are reduced by %.
Applicant must attach form PTO/SB/15A or B or equivalent.

TOTAL NATIONAL FEE = | $1900.00

Fee for recording the enclosed assignment (37 CFR 1.21(h)). The assignment must be $
accompanied by an appropriate cover sheet (37 CFR 3.28, 3.31). $40.00 per property. +
TOTAL FEES ENCLOSED = | $ 1 90000
Amount to be $
refunded:
Amount to be $
charged:

[Page 2 of 3]
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PTO-1390 (03-13)

Approved for use through 4/30/2013. OMB 0651-0021

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

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

a. |:| A check in the amount of $ to cover the above fees is enclosed.

b. Please charge my Deposit Account No. 070832 in the amount of $_1900.00 to cover the above fees.

c. The Director is hereby authorized to charge additional fees which may be required, or credit any overpayment, to Deposit Account
No. 07-0832 as follows:

i [] any required fee.

ii. I:l any required fee except for excess claims fees required under 37 CFR 1.492(d) and (e) and multiple dependent claim fee
required under 37 CFR 1.492(f).
d. |:| Fees are to be charged to a credit card. WARNING: Information on this form may become public. Credit card information should not
be included on this form. Provide credit card information and authorization on PTO-2038. The PTO-2038 should only be mailed or
faxed to the USPTO. However, when paying the basic national fee, the PTO-2038 may NOT be faxed to the USPTO.

ADVISORY: Iffiling by EFS-Web, do NOT attach the PTO-2038 form as a PDF along with your EFS-Web submission. Please be
advised that this is not recommended and by doing so your credit card information may be displayed via PAIR. To protect your
information, it is recommended to pay fees online by using the electronic payment method.

NOTE: Where an appropriate time limit under 37 CFR 1.495 has not been met, a petition to revive (37 CFR 1.137(a) or (b)) must be
filed and granted to restore the International Application to pending status.

Statement under 37 CFR 1.55 or 1.78 for AlA (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: A U.S. national stage application may not claim priority to the international application of which it is the national phase. The filing date
of a U.S. national stage application is the international filing date. See 35 U.S.C. 363.

Correspondence Address

The address associated with Customer Number: 24498 OR |:| Correspondence address below
Name
Address
City State Zip Code
Country Telephone
Email

signawre | [Patricia A. Verlangieri; Reg. No. 42,201/ | o= |July 8, 2014

e |Patricia A. VERLANGIERI imonmson | 42,201

[Page 3 of 3]
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Customer No. 24498 DECLARATION Docket No.PF120006

As a below named Inventor, { hereby dedlare that:

i befieve | am the original Inventor or an origina! joint inventor of the subject matter which is clalmed and for which a patent
18 sought on the invention entitied
NE‘H@DAND DEVICE FOR QODING AN IMAGE BLOOK, CORRESPONDING METHOD AND DECODING DEVIC

the specification of which was fied on _January 10, 2013 a$ Application Serlal No. S1/EP2013/050388  and was amendsd on
» Of, if not identifind here by fling date and serial number, is attached herate. .
The above-identified applicetion was made or suthorized to be made by me,
| have reviewed and understand the contents of the above Identified specification, including the clakms, as amended by any
amsndment referred to abova.
1 scknowledge the duty to disclose information which Is materlal to patentabllity as defined in 37 CFR 1,56, Including for
continuation-in-part applications, material information which became availabls between the flling date of the prior application
and the national or PCT intemational filing date of the continuation-n-part application.
i hereby dedlare that all statements made hereln of my own knowledge are true and that all statements enads on
nfarmation and bellaf are baliaved to be true; and further that these statements wers made with the knowiedge that wiliful
false statements and the ke so made are punishable by fine or imprisonment of not more than five {5} years, or both, under 18
USC 1001,

ASBIGNMENT AND AGREEMENT IN AN APPLICATION FOR LETTERS PATENT

For valusble consideration recsived, | hereby sell, assign and transfer to Thomson Licensing, 8 corporation duly
organized and existing undar the laws of the country of France, its successors, and assigns my entire right, title and interest,
for all countries In and to said inventions, and all tha rights and privileges under any and all Lettars Patent that may be granted
therefor, and any divisions, continuations, relssues and extensions thereof.

| agree thst, when requested, | will, without charge to said corporation but at its expense, sign all papers, take all
rightful oaths, make all rightful declerations and do all acts which may be necessary, desirable or convenient for securing and
maintaining patents or other forms of protection for sald inventions in any and all countrles and for vesting titls thereto in sald
corporation, its successors, assigns or nominess.

1 agree that | will communicate to sald corporation or its representatives any facts known to me respecting sald
Inventions and when requestad by sald corporation and at its expense will testify in any legal procesdings, and generally do
everything possibia ta aid sald corporation, its successors, assigns and legal reprasentatives or nominges, to obtaln or enforce
proper protection for sald Inventions in any and all countries.

| suthorize and empower sakd corporstion, its succeasors, assigns or nominees, to male application for patent or other
form of protection for said inventions in its or their own name, or in my/our name, In any and all countries and to invoke and
claim for any application for patent or other form of protection for sald inventions filed by it or them, the benefit of the right of
priority provided by the international Convention for the Protection of industrial Property, as amended, os by any convention
which may henceforth be substituted for it, and to Invoke and claim such right of priority without further wrltten or oral
authorization from me.

| hereby consent that 3 copy of this assignment shall be deemed a full legal and formal equivalent of any assignment,
consent to file or like document which may be required in any country for any purpose and more particularly In proof of the
right of the said corporation or its successors, assigns or nominess to apply for patent or other proper protaction for said
nventions, and to clalm the aforesald beneflts of the right of priority provided by the Intemnational Convention for the
Pratection of industrial Property, as amended, or by any convention which may henceforth be substituted for it

| covenant with Thomson Licensing, its successers, assigns, legal representatives, and nominees, that to the best of my
knowledge the right, title and interest hersin conveyed by me are free and clear of any encumbrance, and that | have full right
te canvey the same as herein expressed.

Signed at CQ $Gem oS¢ w;%h; Date____daw ? XY {6 213
" g ef ({" QE“

s

inventor (
Name Philippe BORDES.. . Yool
{Type or Print) {Signature inTuil - No Initials)
Post Uffice
Address c/o Technicolor R&D France, 975, avenue des Champs Blancs
ZAC des Champs Biancs, C5 17616, 35576 Cesson-Sévigné, FRANCE
1" Witness ¥
{Signattre’ln Full 3 No Initjals)
41 :
2™ Witness A AL T
{Signture in Full ~ No initials)
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Customer No., 24498 CECLARATION Docket No PF120006

As 3 below namaed inventor, | hereby declare that:

i believe | am the original inventor or an original joint nventor of the subject matter which is clakmed and For which 2 patent
i3 ought on the invention entitied
METHOD ARD DEVICE FOR CODING AN IMAGE BLOCK, CORRESFONDING METHOD AND DECODING DEVICE

tha specification of which was fied on _janusry 10, 2013 a5 Appication Senai Mo, PCT/EP2013/050382  and was gmended o0
o 0F, 3 not Sentitiad hers by fling date and seris! number, 18 attachad herato.

The above-identified application was made or authorized (o be made by ma.

Vhave reviewed snd understand the contents of the above identifizd specification, including the dalms, as amendad by any
armendment referred to above. >

§ scknowledge the duty to disdose Infarmation which is materdal to patentability as definad i 27 CFR 1,56, including for
continuation-in-part appiications, material information which became available between the filing dete of the prior spplicat'on
ged the nationl of PCT international filing date of the continuation-in-part application.

i haraby declare that all statements made herein of my own knowledge are true and that all statemants made on
infarmation and helief are belleved to be true; and further that these statements were made with the knowiadge that wiliul

" falge statiemems and the #ke so mads ars punishable by fine or imprisonment of not more then five {5} vears. or both, under 18

USC 1001,

ASSIONMIENT AND AGREENMEBNT 1N A APPLICATION FOR LETTERS PATENT

For valusbls consideration recelved, | hereby sell, assign and transfer to Thomson Licensing, a corporation duly
organized and existing under the lews of the country of France, its successors, and assigns my entire right, title and Interest,
for aif countries in and 1o said Inventions, and all the rights and privileges under any and all Letters Patent that may be granted
tharsfor, and any divisions, continuations, reissues and extansions thergof,

I agree that, when requestad, | will, without charge to said corporation but at its expense, slgr all pagers, take aff
rightfid oaths, make all rightful declarations and do all acts which may be necessary, desirable of convenient for securing and
migintaining patents o other forms of protection for said inventions in any and all countries and for vesting Yitie therero in said
corporation, its successors, assigns or nominees.

| agree that | wifl communicate to sald corporation or &s reprasentatives any facts known to me respecting said
inventions and when requested by sald corporation and a2t its expense will testify in any legel proceedings, and generally do
averything possibie to aid sald corporation, i85 suceessors, assigns and legsl reprasentstives or nominess, to obtaln or enforce
propar pratsction for said inventions i any and all countries.

{ authorize and empower sait COIpOration, its SUCCESSOIS, ASSigns oF nominess, to make application for patent or other
form of protacton for sald kwventions i its or thek own name, o in myZow name, i any and ali countries and to jnvoke and
claim for any spplication’ for patent or sther form of protection for seid inventions fited by it or them, the benefit of the right of
priority provided by the international Convention for the Protection of Industrial Property, as amendad, or by any conventian
which may henceforth be substituted for it, and to invoke and claim such right of priority without further written or oral
authonzation from me,

! heraby consent that 2 copy of this assignment shall be deemad 2 full legal ang formal squivalent of any assignment,
consent to fle or ke document which may be required in any country for any purpose and more particularly in proof of the
right of the said corporation or Hs successors, assigns or nominees o apply for patent or other proper protection for said
inventions, and to claim the aforessid banefits of the right of priority provided by the International Convention for the
Protection of industrist Property, as amended, or by any convention whish may henceforth be subistituted for it.

| covenant with Thomson Licensing, its successors, assigns, legal representatives, and nominess, that to the best of my
knowiedge the righe, title and interest herein conveyed by me are fres and clear of any encumbrance, and that § have full right
o convay the same as herein sxpressed.

Signed at (&% o8 by Date___aa-fall B3

SREECRRRRIRINEEN

Inventor -
Name Pierre ANDRIVON sl
{Type or Print} 1Signature in Full - No Initials}
Post Office
Address Technicolor R&D France, 875, avenus des Champs Blancs

ZAL des Champs Blancs, C§ 176186, 35576 Cesson-Sévigng, FRANCE

3 Witness ,:@@{f EN D :LLEr@\

{Type or Pring}

2™ Witness (T“M(gﬁ ﬁﬂ"sﬁ e‘ﬁ;ﬂﬁ/&e 4

{Type or Print} i
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Customer No. 244908 DECLARATION Docket No.PF120006

As a below named Invantor, | hereby declare that:
| balisve | am the original Inventor ar an ariginal joint inventor of the subject matter which Is claimed and for which 2 patant

is sotrght on the invention entitled
METHOD AND DEVIGE FOR CODING AN IMAGE BLOCK, CORRESPONDING METHOD AND DECOLING DEVICE

tha spedification of which was filed on _January 10, 2013 as Apphcation Serfal No. _PCT/EP2013/050388  and was amended on
— . or, if not whntifled here by filing date and sorial number, is attachsd hereto,

The above-kientified application was made or suthorized to be made by me.

| have reviewed and understand the contents of the above identified specification, including the claims, as amended by any
amendment referred tc above.

| acknowledgs the duty to discless information which is material to patentability as defined in 37 CFR 1,56, including for
continuation-in-part applications, materlal information which became available batween the filing date of the prior application
and tha national or PCT International filing date of the continuation-in-part application.

| hareby declare that gl statements made herein of my own imowiedge are trus and that al statemants made on
Information and belief are believed to be true; and further that these statements were made with the knowladge that willful
Sgsizaisé%tements and the like so made are punishabls by fine or imprisonment of not more than five (5} vears, or both, under 18

3.

ASSIGHNMENT AND AGREEMENT IN AN APPLICATION FOR LETTERS PATENT

For valuable consideration received, | hereby self, assign and transfer to Thomson Licensing, a corporation duiy
arganized and existing under the laws of the country of France, its successors, and assigns my entire right, titis and Interest,
for all countries In and to said inventions, and all the rights and privileges under any and all Letters Patent that may be granted
therefor, and any divislons, continuations, reissues and extensions thereof,

| agree that, when requested, | will, without cherge to said corporation but at its cxpense, sign all papers, teke ail
rightful oaths, make all rightful declarations and do all acts which may be necessary, desirable or convenient for securing and
malntaining patents or other forms of protection for sald lnventions in any and all countriss and for vesting title thereto in sald
corporation, its successors, assigns or nominees.

| sgree that | will communicate to said corporation or its represertatives any facts kmown to me respacting sald
inventions and when requested by said corporation and at its expense wil testlfy In any legal preceedings, and generally do
averything possinie to ald said corporation, ks successors, sssigns and legal representatives or nominees, to chtaln or enforce
proper protection for sald inventions In any and all countries.

| authorize and empower sald corporation, 5 successors, assigns of nominaes, to make application for patent or other
form of protaction for sald inventions In its or thelr own name, or in my/our name, in any and all countriss and to invoke and
caim for any application for patent or other form of protection for sald inventions filed by it or them, the benefit of the right of
priority provided by the International Conventlon for the Protection of ndustrial Property, as amended, or by any convention
which may hencaforth be substituted for it, and to invoke and claim such sight of priority without' further written or oral
authorlzation from me.

| hereby consent that a copy of this assignment shall be deemed 2 full legal and farmal equivalent of any assignment,
consent to file or kke document which may be required in any country for any purposa and more particularly in proof of the
right of the sald corporstion or its successors, assigns or nominges to apply for patent or other proper protection for said
inventions, and to claim the aforesaid benefits of the right of priority provided by the International Convention for the
Protection of iIndustrial Property, as amended, or by any convention which may hanceforth be substituted for it.

| covenant with Thomson Licensing, its successors, assigns, lagal representatives, and nominees, that to the best of my
knowledge the right, title and interest herein conveyed by me ars fres and claar of any encumbrance, and that | have full sight
to convey the same as hareln expressed.

Signed at cESSans SE 60

Date(\\j(f\ Wit :3 *’(_C:_)L_ZM 3

Inventor : \

Name Philippe SALMON Oy N
{Type or Print) {Signature In Full - NoEt

Post Office .

Address Technicolor R&D France, 975, avanue des Champs Blancs

ZAC des Champs Blancs, CS 17616, 35576 Cesson-Sévigné, FRANCE

HRoW Garct

THWINESS e e
{Type or Print)

2 Witness Seam %\\ffvﬂf;‘ cals \/ﬁ AL
{Type or Print) {Signature i Full - No initials)

Page 60 of 332



PTQIAIABG (07-12)

Approved for use through 11/30/2014. OMB 0851-0035

U.8. Patent and Trademark Office; U.S DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1985, no parsons are requ:red o respond 10 8 coflection of information unless it displays a valid UME control sumber,

POWER OF ATTORNEY TO PROSECUTE APPLICATIONS BEFORE THE USPTO

| hereby revoke all previous powers of attorney given in the application identified in the attached statement
under 37 CFR 3.73(c).
| hereby appoint:

l;a:itioners associated with Customer Number: 2 4 49 8

D Practitioner(s) named below (if more than ten patent practitioners are to be named. then a customer number must be used):

Name Registration Name Registration
Number Number

As attorney(s) or agent(s) to represent the undersigned before the United States Patent and Trademark Office (USPTO) in connection with
any and all patent applications assigned oniy to the undersigned according to the USPTO assignment records or assignments documents
attached to this form in accordance with 37 CFR 3.73(c).

Please change the correspondence address for the application identified in the attached statement under 37 CFR 3.73(c) to:

D The address associated with Customer Number:
OR

Firm or
Individual Name

Address

City §State Zip

Country

Telephone Emai

: . THOMSON LICENSING
Assngnee Name and Address: Rabert D. Shedd, Patent Operations

THOMSON LICENSING LLC
Two Independence Way, Suite No. 200
Princeton, New Jersey 08540-6620 US

A copy of this form, together with a statement under 37 CFR 3.73(c) (Form PTC/AIA/96 or equivaient) is required to be
Filed in each application in which this form is used. The statement under 37 CFR 3.73(c) may be completed by one of
The practitioners appointed in this form, and must identify the application in which this Power of Attorney is to be filed.

SIGNATURE of Assignee of Record
The individual whose signature and title is supplied below is authorized to act on behalf of the assignee

| signawre | /Patricia A. Verlangieri; Reg. No. 42,201/ Date July 8, 2014
{ Name Patricia A. VERLANGIERI Telephone 609-734-6867

Title Sr. Patent Counsel; Reg. No. 42,201

This coliection of informalion 1s reguired by 37 CFR 131, 1.32 and 1.33. The information is required it oblain oF retain & banefit by thy public which g fo e (and
by the USPTO 10 process) an appboeaton. Confidentiality is governad by 25 U S €. 122 and 3¥ CFR 131 and » 34 This rodection s estimated to iske 3 minutes
o cosnplety, nckuding gathenng, prepanng. and submitting the completed appinaton form to the USPTO. Time will vary desending upon the indiidual cass. Any
commaents on the amount of time you require to complets ths form andior suggestions for regucing this burden, should be sent to the Chief information Oficer.
U.5. Patent and Trademark Office, U.S, Depanment of Commerse, P.O. Box 1450 Alexandna. VA 223131480, DO NOY SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SENB TO: C fagt for Pat 8.0, Box 1456, Slexandria, VA 22313-1450,

if you need assistance in completing the farm, call 1-800-PTD-018% and select option 2.
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POWER OF ATTORNEY
THOMBON LICENSING

THOMEON LICENSING
i yue feanne d*Arc
22130 {ssy-fes mowlineaux, France

does herehy grant

Harvey . Fried ~ VP Ligensing Suppaon
Robert B. Levy - Divector

Reitseng Lin - 8. Patent Counsel
Catherine A, Cooper - Sr. Patent Counget
Kuniveki Akivama - Patent Advisor

Paul P, Kiel ~ Director

Jeffrey M, Navon ~ BHrecior

Joed M., Fogelson - Sr, Patent Counsel
Joseph J. Opalach - Director

Sammy 8. Henig - 8r. Paten Counsel
Patricia A, Verlangier - Mar., Admin & Operations
Brian §. Dorind, Patent Pools Activity Mgr.
Jorge Tony Villabon ~ Sr. Patent Counsel
Vincent E. Buffy - Director

Richard {.aPeruta - Fatent Advisor

Brian J. Cromarty - Sr. Patent Counsel
Ronald Kolezynski ~ Patent Counsel
Michas! A, Pugel - Patent Counsel
Jeffrey [5, Hale - Patent Counsel

Wan Yee Cheung — Sr. Patent Counsel
Jerome G. Schaefer - 8r, Patent Counsel
Jammes M. MeKenzie, 8r. Patent Counsel
Xiapan Lu, Patent Agent

Gragory Weaver —~ Sr. Patent Counsel
Palsk Bhakia ~ Paient Counsel

Julta Tanase ~ Patent Counsel

Thomsen Licensing LLC

Tiva independence Way. Suite No. 200
Princeton. New Jersey 08330-6524

g revacable, non-exclusive and defsgable power of attorney to act for us {including the signing of
requisite documents) in proceedings concerning patents and npplications for patents. including
international and other multi-country palents and applications for patents, in our name in the Paten
Offces v all coumries worldwide from Apeil 8, 2011,

DATED this / ¢ - day of g L2014,

SIGNEDR S e
Robért D, Shedd
Vice President, U.S, Patent Opsrations
Thomson Licensing L1.C and
Atorney In Fact tor
THOMSON {ICENSING

o ¢ 7

WITNESS
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PTO/AIAISE (08-12)

Approved for use through 01/3 1/2013. OMB 0851-0031

U.8. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwark Raduction Act of 1995, ne persans are required 1o respond o a caliection of information uniess it displays a valid OMB control number,

STATEMENT UNDER 37 CFR 3.73(c)
Applicant/Patent Owner: THOMSON LICENSING Customer No. 24498 Docket No. PF120006

Application No./Patent No.: Not Available Filediissue Date: July 8, 2014
Tittleq: METHOD AND DEVICE FOR CODING AN IMAGE BLOCK, CORRESPONDING METHOD AND DECODING DEVICE

THOMSON LICENSING _ g Corporation

{Name of Assignes) {Type of Assignee. e.g. corporation, partnership, universily, government agency, eic.)
states that, for the patent application/patent identified above, it is {(choose gne of options 1, 2, 3 or 4 below):
1. The assignee of the entire right, title, and inferest.

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

[____J The extent {by percentage) of its ownership interest is %. Additional Statement(s} by the owners
holding the balance of tha interest must be submitted to account for 100% of the ownership inlerest.

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

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

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

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

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

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

A. D An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in
the United States Patent and Trademark Office at Reel , Frame , or for which a copy
thereof is attached.

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

1. From: To:

The document was recorded in the United States Patent and Trademark Office at
Resl . Frame , of for which a copy thereof is attached.

2. From: To.

The document was recorded in the United States Patent and Trademark Office at
Reel , Frame or for which a copy thereof is aftached.

[Page 1 of 2]
This collection of information is required by 37 CFR 3.73(b). The information is required to obtain or ratain a benelit by the public which is 1o file {and by the USPTO to
process) an application. Cenfidentality is governed by 35 U.5.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated 1o take 12 minules to complete. including
gathering, preparing, and submitiing the completed application fonm 1o the USPTO. Time will vary depanding upon the individual case. Any comments on the amount
of time you require to compiete this form and/or suggestions for reducing this burden, shoulg be sent to the Chie! Information Officer, U.S. Patent and Trademark
Office, U.S. Depariment of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450, DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND
TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313.1450.

If you need assistance in completing the form, call 1.800-PT0O-9199 and select option 2
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PTC/AIA/GE (08-12)

Approved for use through 81/31/2013. OMB 0651-0031

1.5, Palent and Trademark Office; U.S, DEPARTMENT OF COMMERCE

Under the ngafwark Beduction Act of 1995, ne persons are required to respond te a coliection of inlormation unjess it displays a valid OMB conirol number,

STATEMENT UNDER 37 CFR 3.73(c)

3. From: To:
The document was recorded in the United States Patent and Trademark Office at
Reel , Frame . oF for which a copy thereof is atiached.
4. From: To: | R _
The document was recorded in the United States Patent and Trademark Office af
Reel , Frame . or for which a copy thereol is attached.
5. From: To:
The document was recordad in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.
6. From: To:

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

Reel , Frame . or for which a copy thereof is aftached.

{:] Additional documents in the chain of title are fisted on a supplemental sheet(s).

[Z} Ag required by 37 CFR 3.73(c){1)(), the documentary evidence of the chain of title from the original owner to the
assignee was, or concurranily is being, submitted for recordation pursuant 1o 37 CFR 3.11.

[NOTE: A separate copy {i.2., 2 true copy of the original assignment document{s}) must be submitied to Assignment
Division in accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302.08]

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

{Patricia A. Verlangieri; Reg. No. 42,201/ July 8, 2014

Signature S Date

Patricia A. VERLANGIERI Sr. Patent Counsel, Reg. No. 42301

Printed or Typed Name Title or Registration Number
[Page 2 0f 2}
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Customer No. 24498 DECLARATION Docket No.PE120008

As 3 below named inventor, | hereby declere that:
i belove | am the originel inventor or an origing joint inventor of the subjact matter which is dalmed and for which 8 patant
is suught on the kvention entitied

A DEVICE FOR CODNG SN MAGE 51 0T, CORRESPORTING METHID AND DECONNG DEVICE
the specification of whith was sdon _Jenusry 10, 2013 25 Appleation Serdal No. PCT/EP2013/050382  and was amended o

—~ » OF, i ot identitied here by fiing date sand senal number, 18 attachad hevets. .

The shove-dentified application was made or suthorized 1o be made by me,

{ have reviswed and undesstand the contants of the above identifled spacification, including the claims, as amended by any
smiendmant referrad to above,

§ acknowisdge the duty to disclose information which is material to patentability as defined in 37 CFR 1,36, including for
m&thuaﬁm-{n;fm spmications, material information which became avalistie betwasn ths fiing date of the prior spplcation
and the or BCY international fing date of the continuatien-in-part application,

{ huraby dedlave that ait statements made herein of my own knowledgs ane true and that 8l statements mads on
nfanmstion and balief ave baligvsd to bs true; and further that these statemants wers mads with the knowdedge that wiliful
ias%a s;atemems and tha Ska so made ars punishabls by fine or imprisonment of aot more thean five {3) years, or both, under 18

1001,

ASRIGHMENT AND ACRKBEMENT 1IN AN APPLICATION FOR LETTERS PATENT

Far waluable oonskierstion recelved, | heveby seil assign snd tamsfer to Thomson Licensing, & comorstion duly
arganized and existing wnder the laws of the county of France, its successors, and assigns my ontire right, title end interest,
for aff countries In and to said ventions, and aiff the rights and privileges under any and alf Latters Patent that may b¢ granted
thevefor, and any divisions, continuetions, relssues and extensions thereof,

{ agres thst, when requested, | will, without charge to sald comporation Bt at its expenss, sign aff papers, take off
rightiul osths, make alf rightiul dechrations and do sl scts whith may be necessary, desirable or conveniant for secwring and
maintainiag patents or other forms of protection for said invantions is any and 38 countries and Yor vasting title thereto in said
COrporation, its SUCCRISAFS, SSSIgNS O numinees.

i agree that | @i commmbste to said corporation ov S representatives any fects known to ma respecting said
nventions and when reguested by sald corporation and st it expensa will testify In any legsl proosadings, and ganerslly o
averything gossible to sid said corporation, ks successors, assigns and legal reprosantatives of nominaas, to obtain or enforce
proper prataction for sald invantians In any and all countries,

{ authorize and empawer seid corporation, it sweeessors, essigne of nominess, Yo make application for patent or other
form of protection for said niventions in 1 or thel ows name, or in my/ /o nane, In any and s countriss and 1o Invoke and
claim flor any application far patent or other form of protection for sald inventionas filed by it or thom, the berefit of the right of
ariority provided by the Intermationel Convesition for the Protection of industrial Property, as smented, or by any convention
which may henceforth be substituted for it, and o invoke and claim such sight of priority without further wiltten or oral
authorization from me,

{ haraby consent thet & copy of this assignment shall be deomed 2 full legal and formal equivalent of any assignmant,
consemt to fils or bka document which may be required In any country for any PApPose and mare parviculyty in proof of the
vight of the said corporation or its sucesssors, nesigns or nominges to apply for patent or other proper protection for said
invantions, and 1o clalm the aforesald beneflts of the right of priority provided by the internations! Convention for tha
Protection of industrial Property, as smanged, or by any convention which may hanceforth be substitited for it

{ covenant with Thomsen Licensing, 165 successors, sasigns, logal raprasantatives, and nominges, that to the best of my
knowdedos the vight, thie and interest hareln comvayed by me are free and clear of eny encumbrance, and that § hava full right
1o convey the same as herain exprassad.

Signed a2 Ce. S av = ";{viv} o Qmewr_&aiﬁ
3o

Name Phitppe BORDES ! .

{Type or Print) {Signature inFull - Ne Initials)
Past Offics
Address e/8 Techricolor B&D France, 875, avenua des Champs Blancs

ZAC des Champs Biancs, C8% 17618, 35576 Cesson-Sévigné, FRANCE

o

(Signa?ﬂ Fit o als}
T
NAS

{Signyture in Full ~ No Initials)

1* vitness

2™ Witness
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Customer No. 24498 DECLARATION Drocket No PF120008

&3 2 below named nventor, | hareby declare that

[ balievs | am the ariginal inventor or an originl jolnt inventar of the subject matier which is ciaimed and for which 2 patent
18 sought on the Invention entitied
METHOD ANG BEVICE FOR CODING AN BMAGE SLOCK, CORRESPONDING METHOR AND DECODING DEVICE

the spacification of which was fisd on _Jentery 18, 2013 as Application Serist No. _SUT/ER20137080383 and was smandes on
« oty If not identifiod hera Dy filng date and seril number, & aRaChed Rerets.
The sbove-identified apphcation was mads ur suthorized to be made hy me,
{ have reviowsd and understend the contants of the above kemtified spacification, ncluding the claims, as smendad by sy
amendment referred to shove. )
| scinowiedge the duty to disclose Information which is material to patentability as defined in 37 OFR 1.88, including for
continuation-in-pant applicetions, material Infarmation which Bacams avadable between the fiing date of the prior applicaton
and the national o PCT intemastionst fiing date of the continuationn-part appication,
! hersby declars that of statements made harel of my own knowledge are true and that sl statements mage on
information and belief are balleved to be true; and further that thesa statements were made with the knowwledge that wiiid
* false statements and the Bke so mads are purishable by fine or imprisonment of not more than five §3) years, or both, undey 18
USC 10601,

AVFIQHUMENT AND ACRETWENT 1N AN APPLICATION FOR LETTSRS PATRNY

For valiebly consideration roceived, | harsby sef assign and transfer to Thomson Licensing, & corporastion duly
arganized and existing under the laws of the country of France, its successors, and Bssigns my entie right, title and intarast,
for ot rauntries In and 0 said imventions, and aff the rights and priviieges undes any and alf Letters Patent thas miay ba gramted
therefor, snd any divisions, continuptions, refsstias and axtonsions theveof,

i agres that, when requested, | will, withowt charge to seid corporation but at fes expanse, sign all papars, take o8
sightdd osthis, make af righthul declarations and do a8 acts which may be necessary, desiable or conveniant fos securing snd
maintaining petents or ather forms of protection for said inventions in &y and sl countries and For vesting it therels i sald
covporation, #S SUCCRSSOTS, aS5igNs oF nominaes.

oagree that | wil communioste to sakd corporation or [t represamtatives any facts krown to me raspacting sald
ioventions and whan requested by sald corporstion and 3t its expense will testify in any fegst peocnedings, and generelly do
gvarything poasidle to sid sald corporation, {s successars, assigne and ‘egw: repe Eatives oF R 1o obtain or enforce
proper grotection for said invertions in any and alf countries,

| suthorize and empower sed corporation, iS Successors, assigns or sominess, to make application for patent oy other
form of protection for said nventions in it or thel own name, or In my/eur name, in any and all countriss and to nvoke and
clatm for any application for patent or other Sorm of wrotection foe said invantions filed by 1t or thea, the benefit of the right of
priodty provided by the Internations! Conventinn for the Protection of ndustrisl Proparty, 35 smended, or by sy conventien
which may henceforth be substhted for i, and to invoke and cisim such right af griority without further wiitten e oral
suthorization from me,

i hereby cunsent that a copy of this assignmest shall be deered a fud legst and formal equivalent of any assignment,
consent to e or fke docwment which mey be vequised &t any country for any puipese and more particularty in proof of the
dght of the sald corperation or Its successors, assigns o nominses to spply for patent or other woper protection for said
fventions, and to olglm the afurgseld banefits of the vight of priority provided by the Internationst Convention for the
Protection of Industng Froperty, a5 amended, o by ey convention which may henceforth be substituted for it

! eovenant with Thomson Licenaing, (s successurs, assigns, legal reprasentatives, and nommness, that 1o the beat of my
knowledge the right, titie and intersst herein conveyed by me are free and tlear of any sncumdiance, and that | have full right
o vonvay the same as herain axpressed

Signed at e e E e SE Date sl e i £3
inventor . S
Name Piesre ANDRIVON o

{Type or Print) {Signature in Full - No Initighs}
Past Offies
Address Technicolor R&D Franee, 875, avenus des Champs Blancs

2AL des Champs Blanes, $§ 17618, 35576 Ceason-Sdvigng, FRANCE

1 Witness i@ﬂk‘f B4l Dy ‘;&1&@

{Tvpe or Print)

R ¥

if - .
T
ZM Wi < ; H{g{% ”ji} : ts ! ,§ N &‘“:‘k\‘(\g i,« &
tness S
N e
{Type or Print) { I NN
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Customer No. 24498 DECLARATION Docket No.PFi 20008

A3 a below neimad inventor, | hereby daclare that:

i balisva | am the original Invantor or an origing! joint inventor of the sublect matter which Is claimad and for which a patent
is sought on the fwantion entitled
METHOD AND DEVICE FOR CODING AN IMAGE 8LOCK, CORRESPONDWNG METHOD AND DECODMNG DEVICE

the specitication of which was filad on _Jamuary 10, 2013 8% Applicstion SarigiNo, _PLI/EPI013/050389  and was smerdad on
. or, \f not Wdentdind heve by fing date and soelal number, [5 sttached hareto,

The ahove-dentified ruplication was mads o authorized to be made by me,

| have reviewsd and understand the contents of the above identified spacifizaiion, inciuding the cialms, as emanded by any
amendment referred (o abova,

} acknowiedge the duty to disciose infarmation which 's matedia! to patentabiity as defined n 37 CFR 1.58, including for
continuation-n-part spplications, material ixformation which became avaiabie batwaen the fiing dote of the prior spplivation
and the national or PLT interaational filng date of the continuation-in-part application.

| hereby daciare that a¥f statemants mada here'n of my own knowiedge sre trus and that &Y siatersents msds on
nformation and balfef are believed to ba trus; and further that these statemants wars made with the knowladge that wiifiul
E‘Jag:a sé%tments and the ke so made are punishable by fine or mprissnment of not mors than five {5} vears, or beth, undsr 18

1061,

ASSIGRMENT AND SGREBNENT I8 AN APPLICATION FPOR LETTERS PATENY

for valuable consideration recelved, | hareby sefl, assign and transfer (o Thomzon Licensing, & corporstinn duly
arganized and axisting under the laws of the country of France, &s successors, and ausigns my entire right, title and interest,
for o courtries n and 1o said hventions, and af the rights and priviegas under any and il Letters Patent that may b granted
therator, and any divisions, continustions, reissues and extansinns thereof,

{ agrae that, when requested, § will, without cherge 1o said corporation Bbut ot its guponse, sign alf papers, teke ai
Aghtful saths, make all righviul declarations and do st acts which may be necessary, desirable or convenient Tor securing and
meintalning patents or sther forms of protectisa for said inventions ¥ any and il cowsies and for vesting ttie thereto in sald
corporation, (s SUCTesIors, assigns of nMnees.

i sgree that | wil commumicate to seid corporahun of its representatives any facts known to me respecting sald
nventions and when requested by said corporation and at its expense wil testify in eny legel proveedings, and gencerally do
everything possible to ald said corpurstion, N5 successors, essigns and lega! representatives o nominees, to obtain or enforce
sroper protection for suid inventions in any and & countrles.

t authurize and empower said corpotation, its SBCCessors, BSSigNS o nominges, te make applicetion for patent of ather
form of protection for sald inventions In its or thelr own name, oF I My/olF fame, in any and a8 counties snd 1o invoke and
claim for aay application for patent or other form of protection for said inventions flied by it or them, the benefit of the sight of
priarity provided by the intermations! Conventlon Tor the Protection of ‘ndustris! Property, as emended, or by any sorvention
which may henceforth be substituted for it, and to Ivoke and claim such right of priorty without further witten or oral
authorization from me.

1 hereby consent that a copy of this assignment shall be deemed a full fegal and formal equivalant of any assignment,
cansant to fle or fke decument which may be required in any country Yor ary purpose and more particularly In praaf of the
right of the ssig corporstion or {18 SUCISSETS, BRINNS OF naminess to apply for patent or other proper protection for said
inventions, and to claim the aforessid benefits of the right of prlanty provided by the internstions Convantion for the
Protection of industrial Property, as amended, o by any convention which may henceforth be substtuted for it

{ covenant with Thomson Livensig, its successoss, assigns, lagal representatives, and nominess, thet to the best of my
kniowledge the right, title and Interest harain convaysd by me are fres and tlear of any encumbrance, and that { hava full right
to convay the same as harein exprossed,

Signed at S S8 48 na&eg~“\jﬁ e s 5,} 7513
invantor
Mame Phiippe SALMON
{Type or Print)

Pogt Office
Address Techricolor R&D France, 875, avanue des Champs Blancs

ZALT des Champs Blancs, CS 176168, 35576 Casson-Sévigné, FRANCE
1" Witness . H 1Row b e

{Type or Print)

: - /
2“ Witness :EQ(M’\ ) @r A oot s \v/ 1AL 3
{Type or Print} {Signature 1 Pl N 3

NQ indtiais
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PCT REQUEST

PCT/EP2013/050399

4/5

Print Out (Original in Electronic Form)

Viii-2-1

Declaration: Entitlement to apply for
and be granted a patent

Declaration as to the applicant's
entitlement, as at the international filing
date, to apply for and be granted a
patent (Rules 4.17(ii) and 51bis.1(a)(ii)),
in a case where the declaration under
Rule 4.17(iv) is not appropriate:

Name (LAST, First)

In relation to this international
application

THOMSON LICENSING is entitled to apply
for and be granted a patent by wvirtue of
the following:

VIll-2-1(i
ii)

an agreement between THOMSON LICENSING
and Technicolor R&D France, dated 01
January 2005 (01.01.2005)
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] l INSTITUT NATIONAL

DE LA PROPRIETE
INDUSTRIELLE

d’invention

Certificat d’utilité

COPIE OFFICIELLE

Le Directeur général de I'Institut national de la propriété industrielle
certifie que le document ci-annexé est la copie certifiée conforme

d’une demande de titre de propriété industrielle déposée a I'Institut.

Fait a Courbevoie, le 2 0 iov. 2012

Pour le Directeur général de I'nstitut
national de la propriété industrielle
Le Directeur des brevets

Philippe CADRE

ﬁ”f — a

Siége : 15 rue des Minimes - CS 50001 - 92677 COURBEVOIE cw&’&@@n@@: b3 3213 - Télécopie : +33 (0)1 56 65 86 00 - www.inpi.fr - contact@inpi.fr
Etablissement public national créé par la loi n°51-444 du 19 avril 1951

DB 267 - 10/2012
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mm— l INSTITUT NATIONAL

DE LA PROPRIETE
INDUSTRIELLE

BREVET D'INVENTION D

Code de la propriété intellectuelle - Livre VI

26 bis, rue de Saint Pétersbourg - 75800 Paris Cedex 08 REQUETE EN DELIVRANCE

Pour vous informer : INPI Direct 0820 210 211
Pour déposer par télécopie : 33 (0)1 53 04 52 65

DATE

N° D'ENREGISTREMENT
NATICNAL ATTRIBUE PAR L'INPI

DATE DE DEPOT ATTRIBUEE
PAR L'INPI

REMISE DES PIECES 13/01/2012 1N$?M15T‘AQRESSE DY JEMANDE ol
1250334 AauiLa CORRESPONDANCE porr ETRE ’ADRESSEE

1

MANDATAI RE

HUCHET Anne
TECHNICOLOR

1-5 rue Jeanne d'Arc

92130 Issy-Les-Moulineaux

Vos références pour ce dossier
PF120006

FR

Brevet d'invention

Méthode et dispositif de codage d'un bloc image, méthode et dispositif de
décodage correspondants

THOMSON LICENSING

Affaire suivie par

Anne LORETTE

Rue

1-5 rue Jeanne d'Arc

Code postal et ville

92130 Issy-les-Moulineaux

Pays

FR

Nationalité

FR

Forme juridique

Société par actions simplifiées (SAS)

N° SIREN

Code APE-NAF

N° de téléphone

+33 1 4186 5000

N° de télécopie

+33 1 4186 5633

Courrier électronlque

HUCHET

Prénom

Anne
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Cabinet/Sociéteé

TECHNICOLOR

Qualité

pouvoir général - 15540

Rue

1-5 rue Jeanne d'Arc

Code postal et ville

92130 Issy-Les-Moulineaux

Pays

FR

N° de téléphone

+33299 27 3962

N° de télécopie

+33299 27 3500

anne.lorette@technicolor.com

ikt

Inventeur

Design.PDF

Fichier corps du texte

textebrevet. pdf page(s) 23, D18, R4, AB 1

Drawings

B TN W
12 MODE DE PAIEMENT.

dessins.pdf page(s) 8, Abregé : page 4, Fig. 6

0
i

el

Mode de paiement

Prélévement du compte client

Numéro du compte 3334

13 REDEVANCES JOINTES | Devise, ' Taux . . Quantité:  Montant & payer
062 Dépdt d'une demande EURO 26 1 26
€lectronique
063 Rapport de recherche FEURO 500 1 500
Total EURO 526

14 ANNOTATION 1+ 0 : |

15 DATE ET SIGNATURE

Signé numeériquement par

Date

Signataire

Subject: FR, THOMSON R&D FRANCE, Anne HUCHET; Issuer: FR, INPI,
INPI-EN-LIGNE 1.0

13 January 2012

Mandataire

Conformément aux dispasitions de la loi n” 78-17 du 6.01.1878 modifiée relative a l'informatique, aux fichiers et aux
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libertés, vous bénéficiez d'un droit d'acceés et de rectification pour les données vous concemant auprés de I'INPI. Les
données a caractére personnel que vous étes tenu(e) de nous foumir dans ce formulaire sont exclusivement utilisées
pour identifier le titulaire de la demande et son éventuel mandataire.
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B L | Q u E F R A N Cc A | S E

!Epl BREVET D'INVENTION

INSTITUT NATIONAL CERTIFICAT D'UTILITE

DE LA PROPRIETE
INDUSTRIELLE

Réception électronique de la soumission
Il est certifie par la présente qu'une demande de brevet (ou d'un certificat d'utilité) a éteé regue par
le biais du depdt électronique sécurisé de I''NPI. Aprés réception, un numéro d'enregistrement et
une date de réception ont été automatiquement attribués.

Numéro de demande | 1250334
Numéro de soumission | 1000136938

Date de réception | 13 janvier 2012

Vos références  PF120006
Demandeur | THOMSON LICENSING
Pays | FR

Titre de l'invention | Meéthode et dispositif de codage d'un bloc image, méthade et
dispositif de décodage carrespondants

Documents envoyés | package-data.xm! requetefr. xm|
application-body.xml fr-fee-sheet.xml
requetefr.pdf (3 p.) validation-log.xml
comment.pdf (1 p.} indication-bio-deposit.xml
design.pdf (2 p.) tr-oftice-specific-info.xml
textebrevet.pdf (23 p.) dessins.pdf (8 p.)

Dépose par | CN=Anne HUCHET O=THOMSON R&D FRANCE,C=FR
Méthode de dépdt | Depbt électronique

Date et heure de | 13 janvier 2012, 11:47:12 (CET)
réeception électronique

Empreinte officielle du | 32:87:8B:D7:ED:B8:5D:4B:39:2E:7E:75:A2:51:DA: 1F:7A:F 1:40:8B
depot

/IINPI, section dépét/

INPL- 26 BIS RUF DE SAINT PETERSBOURG 75300 PARIS CFDFX (8- "EIFPHONE 0 8200217 23 . "FIFCOPIE N1 53 114 87 &
ETABLISSEMENT PUBLIC NATIONAL CREE PAR LA LOI No 51 444 DU 9 AVRIL 1551
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L] l INSTITUT NATIONAL

DE LA PROPRIETE
INDUSTRIELLE

BREVET D'INVENTION <D

Code de la propriété intellectuelle - Livre VI

26 bis, rue de Salnt Pétersbourg - 75800 Paris Cedex 08 DESIGNATION D'INVENTEUR(S)
Pour vous informer : INPI Direct 0820 210 211

Pour déposer par télécopie : 33 (0)1 53 04 52 65

Vos références pour ce dossier

PF120006

T NATI

R d

N° D'ENREGISTREMEN

Titre

Méthode et dispositif de codage d'un bloc image, méthode et dispositif de
décodage correspondants

LE(S) DEMANDEUR(S)

THOMSON LICENSING

DESIGNE(NT) EN TANT
QU'INVENTEUR(S)

Nom BORDES
Prénom Philippe
Rue c/o TECHNICOLOR R&D France 1 Avenue de Belle Fontaine CS17616

Code postal et ville

35576 CESSON-SEVIGNE

FR
S
Nom ANDRIVON
Prénom Pierre
Rue c¢/o TECHNICOLOR R&D France 1 Avenue de Belle Fontaine CS17616

Code postal et ville

35576 CESSON-SEVIGNE

SALMON

Nom
Prénom Philippe
Rue c/o TECHNICOLOR R&D France 1 Avenue de Belle Fontaine CS17616

Code postal et ville

35576 CESSON-SEVIGNE

Pays

T

Signé numériquement par

INPI-EN-LIGNE 1.0
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Date 13 January 2012

Signataire Mandataire

Conformément aux dispositions de la loi n° 78-17 du 6.01.1978 modifiée relative a l'informatique, aux fichiers et aux
libertés, vous bénéficiez d'un droit d'accés et de rectification pour les données vous concernant auprés de I'INPI. Les
données a caractére personnel que vous étes tenu(e) de nous fournir dans ce formulaire sont exclusivement utilisées
pour identifier le titulaire de la demande et son éventuel mandataire.

Page 2/2

Page 76 of 332



10

15

20

25

30

Méthode et dispositif de codage d’un bloc image, méthode et
dispositif de décodage correspondants

1. Domaine de l'invention

L'invention se rapporte au domaine général du codage d'images.

L'invention concerne plus particuliérement un procédé de
reconstruction d’'un bloc image dune image courante et un procédé de codage
d'un tel bloc a partir d'un bloc d’'une image de référence reconstruite a une
taille différente de la taille de limage courante. L’invention concerne
également les dispositifs de décodage et de codage correspondant.

2. Etatde l'art

Il est connu pour coder une séquence d'images de quantifier avec un
pas de quantification les données image avant leur codage en vue de
diminuer le débit de sortie du codeur. Traditionnellement, le codeur comprend
un module de contrdle de débit apte a adapter la valeur du pas de
quantification de maniére a atteindre le meilleur compromis entre e débit de
sortie du codeur et la distorsion du signal image. Lorsque le débit de sortie
vis€ ou débit cible est faible, augmenter fortement le pas de quantification
n’'est pas toujours la solution la mieux adaptée car elle entraine généralement
une augmentation importante de la distorsion du signal image.

Ainsi, il est connu a bas débit de diminuer la taille de I'image a coder
par sous-échantillonnage avant codage comme illustré sur la figure 1. Dans
ce cas, le décodeur sur-échantillonne l'image décodée avant son affichage
comme illustré sur la figure 2. A cet effet, le flux codé comprend un champ
indiquant la taille de I'image originale et de I'image codée. Cette adaptation
dynamique de la taille de I'image est connue sous la terminologie anglaise de
« adaptive resolution ».

Comme illustré sur la figure 3, 'adaptation dynamique de la taille de
'image nécessite le stockage en mémoire DPB (acronyme anglais de
« Decoded Picture Buffer ») d'images de référence reconstruites a différentes
tailles. En effet, les images reconstruites utilisées en tant quimages de
référence sont stockées dans la mémoire DPB. Dans le cas du mode de
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codage Inter, les images de référence stockées sont utilisées pour déterminer
des blocs de référence compensés en mouvement. Dans le cas particulier du
procéde « adaptive resolution », limage de rétérence utilisée pour la
compensation de mouvement et l'image courante a coder ou a reconstruire a
partir de cette image de référence peuvent étre de taille différente. Ainsi,
quand I'image de référence a une taille inférieure (respectivement supérieure)
a la taille de Iimage courante, I'image de référence doit étre sur-
échantillonnée (respectivement sous-échantillonnée) a la taille de l'image
courante avant d'étre compensée en mouvement. La version sous-
échantilionnée ou sur-échantillonnée de Image de référence est également
stockée dans la mémoire DPB. Plus généralement, chaque image de
référence est stockée dans la mémoire DPB avec N tailles différentes, N étant
un entier représentant le nombre de tailles autorisées par le procédé
« adaptive résolution ».

Dans l'exemple pris en référence a la figure 3, les deux derniéres images
reconstruites sont utilisées comme image de référence pour I'image courante.
Ainsi, 'image 2 utilise les images 0 et 1 comme images de référence, I'image
3 utilise les images 1 et 2 comme images de référence, etc. Sur cet exemple,
N=2. Les versions sur-échantillonnée et sous-échantillonnée des images de
référence reconstruites sont grisées sur la figure 3 et correspondent aux
images de référence additionnelles stockées dans la mémoire DPB. Les
images de référence non grisées sont les images de référence reconstruites.
Le procédé « adaptive résolution » requiert donc davantage de place mémoire
puisque plusieurs versions (image reconstruite et versions sur-échantillonnée
et/ou sur échantillonnée) d'une méme image de référence sont stockées.
Augmenter la taille mémoire est un probléme notamment dans les
implémentations hardwares pour lesguelles notamment la surface des

composants est critique.

3. Résumé de linvention

L'invention a pour but de pallier au moins un des inconvénients de I'art
antérieur.
A cet effet, I'invention concerne une méthode de reconstruction d’'un bloc

courant d'une image courante a partir d'au moins un bloc d'une image de
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reférence reconstruite a une taille différente de la taille de I'image courante.

La méthode de reconstruction comprend les étapes de :

- compenser en mouvement le bloc de référence avec au moins un filtre
d'interpolation;

- décoder, pour le bloc courant, un bloc de résidus ; et

- reconstruire le bloc courant a partir du bloc de résidus et du bloc de
référence compensé en mouvement.

Selon linvention, le filtre d'interpolation dépend de la taille de limage de

référence et de la taille de I'image courante.

Ainsi, selon l'invention les opérations de sur-échantillonnage ou de
sous-échantillonnage des données de limage de référence et de
compensation en mouvement d'un bloc de référence sont effectuées
conjointement en appliquant un filtre d’interpolation qui dépend de l'indice
«n», i.e. de la taille de l'image de référence et de la taille de l'image
courante.

Selon une caractéristique particuliere de [linvention, le filtre
d'interpolation est séparable en un filtre horizontal et un filtre vertical.

Selon un autre aspect de l'invention, le filtre horizontal est composé
d'un filtre d’interpolation sous pixellique horizontal et d'un filtre de sur-
échantillonnage horizontal quand la taille de limage de référence est
inférieure a la taille de lI'image courante ou d’'un filtre d’interpolation sous
pixellique horizontal et d’un filtre de sous-échantillonnage horizontal quand la
taille de I'image de référence est supérieure a la taille de I'image courante et
le filtre vertical est composé d'un filtre d'interpolation sous pixellique vertical et
d'un filtre de sur-échantillonnage vertical quand la taille de I'image de
référence est inférieure a la taille de l'image courante ou d'un filtre
d’interpolation sous pixellique vertical et d'un filtre de sous-échantillonnage
vertical quand la taille de I'image de référence est supérieure a la taille de
limage courante.

Avantageusement, le filtre horizontal et le filtre vertical étant définis par
des coefficients de filtrage, la méthode de reconstruction comprend en outre
une étape de décodage des coefficients de filtrage.
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L'invention concerne également une méthode de codage d’'un bloc courant

d’'une image courante a partir d’'au moins un bloc d'une image de référence

reconstruite a une taille différente de la taille de I'image courante. La méthode

de codage comprend les étapes suivantes :

- compenser en mouvement le bloc de référence avec au moins un filtre
d'interpolation;

- calculer, pour le bloc courant, un bloc de résidus a partir du bloc courant et
du bloc de référence compensé en mouvement ; et

- coder le bloc de résidus ;

Selon l'invention, le filtre d'interpolation dépend de la taille de I'image
de référence et de la taille de l'image courante.

Selon une caractéristique particuliere de [Ilinvention, le filtre
d'interpolation est séparable en un filtre horizontal et un filtre vertical.

Selon un autre aspect de linvention, un filtre d’interpolation étant
séparable en un filtre horizontal et un filtre vertical, le filtre horizontal est
composé d'un filtre d’interpolation sous pixellique horizontal et d'un filtre de
sur-échantillonnage horizontal quand la taille de limage de référence est
inférieure a la taille de limage courante ou d'un filtre d'interpolation sous
pixellique horizontal et d'un filtre de sous-échantillonnage horizontal quand la
taille de Fimage de référence est supérieure & la taille de I'image courante et
le filtre vertical est composé d'un filtre d’interpolation sous pixellique vertical et
d'un filtre de sur-échantillonnage vertical quand la taille de l'image de
référence est inférieure a la taille de limage courante ou dun filtre
d'interpolation sous pixellique vertical et d’'un filtre de sous-échantillonnage
vertical quand la taille de I''mage de référence est supérieure a la taille de
l'image courante.

Avantageusement, le filtre horizontal et le filtre vertical étant définis par
des coefficients de filtrage, la méthode de codage comprend en outre une
étape de codage des coefficients de filtrage.

L'invention concerne en outre un dispositif de décodage d’un flux
binaire en vue de la reconstruction d’un bloc courant d'une image courante a
partir d'au moins un bloc d’'une image de référence reconstruite & une taille

différente de la taille de I'image courante comprenant:
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- des moyens pour compenser en mouvement le bloc de
référence avec au moins un filtre d'interpolation;

- des moyens pour décoder, pour le bloc courant, un bloc de
résidus; et

- des moyens pour reconstruire le bloc courant a partir du bloc de
résidus et du bloc de référence compensé en mouvement .

Selon linvention, le filtre d'interpolation dépend de la taille de l'image de
référence et de la taille de I'image courante.

L'invention concerne également un dispositif de codage d’un bloc
courant d’'une image courante a partir d’'au moins un bloc d'une image de
référence reconstruite a une taille différente de la taille de I'image courante
comprenant:

- des moyens pour compenser en mouvement le bloc de
référence avec au moins un filtre d'interpolation;

- des moyens pour calculer, pour le bloc courant, un bloc de
résidus a partir du bloc courant et du bloc de référence
compensé en mouvement ; et

- des moyens pour coder le bloc de résidus.

Selon l'invention, le filtre d'interpolation dépend de la taille de l'image de
référence et de la taille de I'image courante.

4. Listes des figures
L'invention sera mieux comprise et illustrée au moyen d'exemples
de modes de réalisation et de mise en ceuvre avantageux, nullement limitatifs,
en référence aux figures annexées sur lesquelles :

~ la figure 1 illustre un dispositif de codage avec « adaptive resolution »
selon l'art antérieur;

— la figure 2 illustre un dispositif de décodage avec « adaptive resolution »
selon l'art antérieur;

- la figure 3 représente une séquence de 5 images a reconstruire et
I'évolution de la composition de la mémoire DPB d'images de référence
lorsque les deux derniéres images reconstruites sont utilisées comme
images de référence;
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— lafigure 4 illustre l'interpolation au 4 de pixel d'un bloc image;

— la figure 5 illustre une technique de sur-échantillonnage horizontal et
vertical d'une image;

— la figure 6 illustre un procédé de reconstruction d’'un bloc image selon
linvention;

— la figure 7 illustre une mise en correspondance de pixels de limage
courante avec des pixels de I'image de référence selon l'invention;

— la figure 8illustre le procédé de compensation de mouvement selon
linvention;

— lafigure 9 illustre un procédé de codage d'un bloc image selon l'invention;

— la figure 10 illustre une technique de sous-échantillonnage horizontal et
vertical d’'une image;

— la figure 11 illustre une mise en correspondance de pixels de I'image
courante avec des pixels de I'image de référence selon une variante de
réalisation;

— la figure 12 illustre un dispositif codage selon 'invention; et

— lafigure 13 illustre un dispositif décaodage selon linvention.

5. Description détaillée de 'invention

Les filtres dinterpclation 2D utilisés pour la compensation de
mouvement et les filtres de sur-échantillonnage et sous échantillonnage 2D
sont généralement des filtres séparables. Ainsi, chaque filtre 2D se
décompose en un filtre vertical 1D et un filtre horizontal 1D, lesquels sont
appliqués successivement sur les colonnes et les lignes d'un bloc de pixels ou
d'une image. Il est indifférent d’appliquer d'abord le filtre horizantal sur les
lignes puis le filtre vertical sur les colonnes ou inversement d'appliquer
d’abord le filtre vertical sur les colcnnes puis le filtre horizontal sur les lignes.
Les filtres d'interpolation séparables utilisés classiquement pour la
compensation de mouvement sont notés MCIF (acronyme anglais de
« Motion Compensation Interpolation Filter ») et sont composés d'un filtre
vertical noté MCIFy(frac,) et dun filtre horizontal noté MCIFy(frac,).
(fracg.fracy) représente la partie non entiére de la position du pixel a interpoler

vis-a-vis de la grille initiale de pixels ou encore la partie fractionnaire du
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vecteur de mouvement utilisé pour la compensation de mouvement. Par
exemple, dans le cas d'une compensation de mouvement au 4 de pixel,
fracx€{0 ,0.25,0.5,0.75} et frac,£{0 ,0.25,0.5,0.75} comme illustré sur la figure
4. La compensation en mouvement d'un bloc de pixels d’'une image de
référence est donc obtenue en appliquant successivement les filtres
MCIFu(fracy) et MCIFy(fracy).

Les carrés noirs représentent la grille initiale de pixels, les autres carrés
représentent des pixels interpolés a laide des filtres MCIFu(frac,) et
MCIFy(fracy) . Ainsi, le pixel H2 est obtenu a partir d'au moins deux pixels
noirs situés sur la méme ligne en appliquant le filtre MCIFH(0.25). A titre
d'exemple, les filtres suivants peuvent étre utilisés pour interpoler avec
fracyouy = 0,V4, 12, ¥4 :

{ 0,0, 0,64, 0, 0,0, 0}/64 avec fracxoyy = 0,

{-1,4,-10,57,19, -7, 3, -1}/ 64 avec fracxouy = V4,

{-1,4,-11,40,40,-11,4, -1 } / 64 avec fraCxouy = V2,

{-1,8, -7,19,57,-10, 4, -1} /64 avec fracxouy = % .

De la méme maniere, chaque filtre de sur-échantillonnage et de sous-
échantillonnage SCF(n) est séparable et se compose d’un filtre vertical noté
SCFK(n,8x) et d'un filtre horizontal noté SCFy(n,6y). (0x0,) représente la
position du pixel sous-échantillonné ou sur-échantillonnée par rapport a la
grille de pixels initiale de 'image de référence. Sur la figure 5, les ronds noirs
représentent la grille de pixels initiale. Le pixel H1 est obtenu a partir d’au
moins deux pixels noirs situés sur la méme ligne et I'entourant en appliquant
le filtre SCFH(N,0x).

L’indice n correspond & une combinaison de taille d’'une image de référence
telle que reconstruite et d’'une image courante a reconstruire. Si N tailles
d'image sont autorisées par le procédé « adaptive resolution », alors n
€[0:N.(N-1)-1]. Dans le cas particulier ou N=3, i.e. que 3 tailles dimage sont
autorisées par le procédé « adaptive resolution » alors n €[0;5]. En effet, il y a
un filtre SCFH(0,0x) pour passer de la taille 1 & la taille 2, un filtre SCFy(1,0)
pour passer de la taille 2 & la taille 1, un filtre SCFn(2,06x) pour passer de la
taille 1 a la taille 3, un filtre SCFH(3,8«) pour passer de la taille 3 & la taille 1,
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un filtre SCF(4,0x) pour passer de la taille 2 a Ia taille 3 et un filtre SCFH(5,6,)
pour passer de la taille 3 4 la taille 2.

Le sur-échantillonnage ou le sous-échantillonnage d'une image de référence
est donc obtenue en appliquant successivement les filtres SCFu(n,0,) et
SCFy(n,8y) sur les lignes et les colonnes de Image.

A titre d'exemple, le filtre {1, -3, 0, 10, 10, 0, -3, 1} / 16 est utilisé pour sous-
echantillonner par 2 les données image. Dans ce cas particulier le filtre est
indépendant de la phase. Le filtre {-1, 5, 5, -1} / 8 est utilisé pour sur-
€chantillonner par 2 les données image quand 6« ou 6,=0.5 et {0, 8 0,0} /8
quand 6, ou 8,=0.

Dans I'état de l'art, il est denc connu d'appliquer les filtres SCFu(n,0,) et
SCFv(n,8y) sur les images de référence reconstruites en vue de générer des
images de référence sur-échantillonnées et/ou sous-&chantillonnées
lesquelles sont stockées dans la mémoire DPB. En référence a la figure 3,
limage de rétérence reconstruite 1 est stockée en mémoire DPB puis elle est
sous-échantillonnée en une image 1 avec les filtres SCFu(na.0x) et
SCFv(n,,8y) laquelle est également stockée dans la mémoire DPB. De méme,
l'image de référence reconstruite 2 est stockée en mémoire DPB puis elle est
sur-echantillonnc¢e en une image 2’ avec les filtres SCFw(ny,05) et SCFy(n,.0,)
laguelle est également stockée dans la mémoire DPB. n, et n, sont des
valeurs particulieres de n. Un bloc courant de I'image courante est reconstruit
a partir d'un bloc appartenant & une des images de référence stockées dans
la mémoire DPB de méme taille que l'image courante. Ainsi, si le bloc courant
appartient a lI'image 2 sur la figure 3 et est codé en mode Inter & partir d'un
bloc de Ilmage 1 sous-échantillonnée, i.e. a partir de I'image 1°, alors le bloc
de reférence dans l'image 1’ est compensé en mouvement en appliquant les
filtres MCIFn(frac.) et MCIFy(frac,). Dans cette approche, la compensation de
mouvement est effectuée sur un bloc de référence appartenant & une image
de rétérence éventuellement sur-échantillonnée et/ou sous-échantillonnée de

méme taille que Iimage courante.

Linvention concerne un procédé de reconstruction d'un bloc de pixels

courant d'une image courante & partir d’'au moins un bloc d'une image de
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référence reconstruite 3 une taille différente de Ia taille de I'image courante.
Le procédé de reconstruction est décrit en référence a la figure 6. Selon
linvention, seules sont stockées dans la mémoire DPB les images de
référence reconstruites, i.e. les images non grisées de la figure 3. En
particulier, aucune autre version sur-échantillonnée ou sous-échantillonnée
n’est stockée.

Lors d'une étape 10, le bloc de référence utilisé pour reconstruire le bloc
courant est compensé en mouvement a l'aide de filtres GF4 et GFv pour
déterminer un bloc de prédiction Bp. Le bloc de référence est généralement
identifi€¢ a laide d'un vecteur de mouvement décodé MV de composantes
(MVx, MVy).

Selon l'invention, les filtres horizontaux MCIF4 et SCFH sont regroupés en un
seul et méme filtre GFy appliqué sur les lignes d’'un bloc de pixels. De méme,
les filtres verticaux MCIFy et SCFy sont regroupés en un seul et méme filtre
GFv appliqué sur les colonnes d’un bloc de pixels.

GFu(n, 6y fracy) = MCIFy(frac,) o SCFu(n,0y)

GFvy(n, 8y,fracy) = MCIFy(fracy) o SCFv(n,0y)

ou (f o h)(x) = f( h(x) ).

“ 0" est I'opérateur de composition de fonctions. GF4 et GFy sont toujours des
filtres 1D. En regroupant avantageusement, les filtres d'interpolation et de
rééchantillonnage horizontalement d'une part et verticalement d'autre part,
aucune image de référence rééchantillonnée, i.e. sur ou sous-échantillonnée,
n'est stockée dans la mémoire DPB en plus de limage de référence
reconstruite.

Ainsi, selon linvention les opérations de sur-échantillonnage ou de sous-
eéchantillonnage des données de I'image de référence et de compensation en
mouvement d’'un bloc de rétérence (pour déterminer le bloc de prédiction Bp)
sont effectuées conjointement en appliquant un filtre d’interpolation séparable
successivement sur les lignes et les colonnes de pixels du bloc de référence,
lequel filtre dépend de l'indice « n », i.e. de la taille de 'image de référence et
de la taille de I'image courante.
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A cet effet, pour calculer la valeur des pixels du blac de prédiction Bp
Pred(Xcur,Ycur), les valeurs Xref(Xcur),0.(Xcur), Yref(Ycur) et 8y(Ycur) sont
calculées de la maniéere suivante comme illustré sur la figure 7:

MVx = MVXin + fracy, avec MVxim=int(MVx)

MVy = MVyin + fracy, avec MVyin=int(MVy)

Xref(Xeur) = int( SXref . (MVxint + Xcur) / SXcur )

Yref(Ycur) = int( SYref . (MVyiu+ Ycur) / SYcur)

Ox(Xcur) = ( SXref . (MVxi + Xeur) / SXcur) - Xref
By(Ycur) = ( SYref . (MVyi + Ycur) / SYcur) - Yref

(Xref(Xcur), Yref(Ycur)) est ia position dans I'image de référence du pixel
courant compensé en mouvement avec la partie entiére de MV.

(SXrel, SYref ) représente la taille de I'image de référence et (SXcur, SYcur)
représente la taille de l'image courante.

Les filtres GFy et GFy sont ensuite appliqués successivement comme
illustrés sur la figure 8 pour déterminer le bloc de prédiction Bp.

Deux pixels courants (Xcur, Ycur) différents peuvent étre associés au méme
pixel (Xret, Yref) dans I'image de référence. lls se distinguent alors par leur
phase (9, 6,). Ainsi pour prédire ces deux pixels différents & partir du méme
pixel de référence (Xref, Yref) deux filtres différents sont appliqués sur les
mémes pixels de I'image de référence en fonction de la valeur des phases.
Sur la figure 8, les pixels {a,b,c,d} sont tous associés a la méme valeur

(Xref,Yref). lls se distinguent par leur phasc :

Bx(a) = 8x(c)
0x(b) = 0x(d)
0y(a) = 8y(b)
0y(c) = 6y(d)

Les filtres GFy sont d’abord appliqués comme suit:

u = GFu(n, 64(a),fracy)(s)

v = GFu(n, 0x(b).fracy)(s)

Les filtres GFy sont appliqués ensuite pour déterminer les pixels de Bp :

pa = GFv(n. 6,(a},frac,)(u)

Page 86 of 332



10

15

20

25

30

11

pb = GFv(n, 8y(b),fracy)(v)

pc = GFy(n, By(c),fracy)(u)

pd = GFy(n, 8,(d),fracy)(v)

Selon une variante, GFy est appliqué avant GFy, A titre d'exemple, les filtres
peuvent prendre les valeurs suivantes pour un sur échantillonnage par deux:
GFHouv(n, 6x ou 6,=0,fracxouy=0)={ 006400} /64

GFHouv(Nn, 6 ou 6y=0.5,fracxouy=0)={ -84040-80}/64

GFHrouv(n, ¢ ou 6y=0.fracxouy=1/4)={ 015-4249964-12-30}/5612
GFHouv(n, ©x ou 6y=0.5,fracxouy=1/4)={ 0-4-45232399-73210}/512
GFhouv(n, 64 ou 6,=0,fracxo,y=1/2)={ 016 -68 462143-28-40}/512
GFHouv(n, 6x O0u 6,=0.5,fracxeuy=1/2)={ 0-4-28 143 462-686 10}/512
GFHouv(n, 65 ou 8y=0,fracxouy=3/4)={ 012-73399232-45-40}/512
GFHouv(n, 6 ou 6y=0.5fracxewy=3/4)={ 0-3-1264499-425101}/512

Lors d’'une étape 12, un bloc de résidu est décodé pour le bloc courant. Ce.
bloc de résidus provient du décodage d'un flux binaire représentatif du bloc a
reconstruire. Classiquement, cette étape comprend le décodage de données
binaires du flux en des coefficients. Les coefficients ainsi obtenus sont
généralement dequantifiés & I'aide de pas de quantification puis transformés
en des résidus.

Lors d'une étape 14, le bloc courant est reconstruit a partir du bloc de
référence compensé en mouvement, i.e. du bloc de prédiction, et du bloc de
résidus. A titre d‘exemple illustratif, le bloc courant est obtenu par addition
pixel & pixel du bloc de prédiction et du bloc de résidus ou encore par addition
pondérée en tenant compte d’'un modéle de variation d’illumination.

L'invention concerne un procédé de codage d'un bloc de pixel courant
d’'une image courante a partir d'au moins un bloc d’'une image de référence
reconstruite a une taille différente de la taille de I'image courante. Le procédé
de codage est décrit en référence a la figure 9. Selon l'invention, seules sont
stockées dans la mémoire DPB les images de référence reconstruites, i.e. les
images non grisées de la figure 3. En particulier, aucune autre version sur-
échantillonnée ou sous-échantillonnée n’est stockée.
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Lors d'une étape 20, le bloc de référence utilisé pour coder le bloc courant est
compensé en mouvement a l'aide de filtres GFy et GFy pour déterminer un
bloc de prédiction Bp. Le bloc de référence est généralement identifié 4 l'aide
d'un vecteur de mouvement MV de composantes (MVx, MVy). MV est
déterminer par un procédé destimation de mouvement, p.ex. de type
appariement de bloc. Selon I'invention, les filtres horizontaux MCIFy et SCFy
sont regroupés en un seul et méme filtre GFy appliqué sur les lignes d'un bloc
de pixels. De méme, les filtres verticaux MCIFy et SCFy sont regroupés en un
seul et méme filtre GFy appliqué sur les colonnes d'un bloc de pixels.
GFu(n, Oxfracy) = MCIFy(frack) o SCFw(n,8y)
GFv(n, 6y,fracy) = MCIFy(fracy) o0 SCFy(n,8,)
ou (f o h)(x) =f( h(x} ).
“0” est I'opérateur de composition de filtres. GFy et GFy sont toujours des
fitres 1D. En regroupant avantageusement, les filtres d'interpolation et de
rééchantillonnage horizontalement d’une part et verticalement d'autre part,
aucune image de référence rééchantillonnée, i.e. sur ou sous-échantillonnée,
n'est stockée dans la mémoire DBP en plus de I'image de référence
reconstruite.
Ainsi, selon linvention les opérations de sur-échantillonnage ou de sous-
échantillonnage des données de I'image de référence et de compensation en
mouvement d'un bloc de référence sont effectuées conjointement en
appliquant un filtre d'interpolation séparabie successivement sur les lignes et
les colonnes de pixels du bloc de référence, lequel filtre dépend de l'indice
«n», i.e. de la tallle de I'image de référence et de la taille de limage
courante.
A cet effet, pour calculer la valeur des pixels du bloc de prédiction
Pred(Xcur,Ycur). les valeurs Xref(Xcur).0,(Xcur), Yref(Ycur) et 0,(Ycur) sont
calculées de la maniére suivante comme illustré sur la figure 7:

MVx = MVxint + fracy, avec MVxm=int{MVx)

MVy = MVyi + frac,, avec MVyiu—int(MVy)

Xref(Xcur) = int( SXref . (MVx + Xcur) / SXcur )
Yref(Ycur) = int{ SYret . (MVyir + Yeour) / SYcur )

Page 88 of 332



10

15

20

25

30

13

O«(Xcur) = ( SXref . (MVxint + Xcur) / SXcur ) - Xref
6y(Ycur) = ( SYref . (MVyin + Ycur) / SYcur ) - Yref

(Xref(Xcur), Yref(Ycur)) est la position dans 'image de référence du pixel
courant de composantes (Xcur, Ycur) compensé en mouvement avec la
partie entiére de MV.

(SXref, SYref ) représente la taille de I'image de référence et (SXcur, SYcur)
représente la taille de I'image courante.

Les filtres GFy et GFy sont ensuite appliqués successivement comme
illustrés sur la figure 8 pour déterminer la bloc de prédiction Bp:

Deux pixels courants (Xcur, Ycur) différents peuvent étre associés au méme
pixel (Xref, Yref) dans I'image de référence. lIs se distinguent alors par leur
phase (0x, 6y). Ainsi pour prédire ces deux pixels différents a partir du méme
pixel de référence (Xref, Yref) deux filtres différents sont appliqués sur les
mémes pixels de I'image de référence en fonction de la valeur des phases.
Sur la figure 8, les pixels {a,b,c,d} sont tous associés a la méme valeur
(Xret,Yref). lls se distinguent par leur phase :

0x(a) = 9x(C)

0x(b) = 0x(d)

8y(a) = 6y(b)

By(c) = 6y(d)

Les filtres GFy sont d’abord appliqués comme suit:

u = GFu(n, 6x(a),fracx)(s)

v = GFu(n, 0x(b),.fracy)(s)

s est le pixel de coordonnées (Xref, Yref) dans I'image de référence.

Les filtres GFv sont appliqués ensuite pour déterminer les pixels de Bp :

pa = GFy(n, 8y(a).fracy)(u)

pb = GFv(n, 8y(b),fracy)(v)

pc = GFv(n, 8y(c),fracy)(u)

pd = GFy(n, 6y(d),fracy)(v)

Page 89 of 332



10

15

20

25

30

14

Selon une variante, GFy est appliqué avant GFy Les mémes filtres GFy oy v
donnés en exemple en référence au procédé de reconstruction sont utilisable
par le procédé de codage.

Lors d’une étape 22, un bloc de résidus est calculé a partir du bloc de
reférence compensé en mouvement, i.e. du bloc de prédiction, et du bloc
courant. A titre d‘exemple illustratif, le bloc de résidus est obtenu en
soustrayant pixel a pixel le bloc de prédiction du bloc courant ou encore par
soustraction pondérée en tenant compte dun modeéle de variation
d'illumination.

Lors d’'une étape 24, le bloc de résidus est cadé pour le bloc courant en un
flux binaire. Classiquement, cette étape comprend la transformation du bloc
de residus en un bloc de coefficients lesquels sont quantifié¢ avec un pas de
quantification puis codés en des données binaires.

Selon une variante de réalisation, les filtres SCFu(n) et SCFy(n) sont
indépendants de 6, et 6, (p.ex. sous-échantillonnage par 2). Cette variante est
applicable au procédé de reconstruction et au procédé de codage. Elle est
decrite en lien avec les figures 10, 11 et 12. La figure 10 correspond a la
figure 5, la figure 11 correspond a la figure 7 et la figure 12 correspond a la
figure 8.

Selon cette variante, pour calculer, lors des étapes 10 et 20, la valeur des
pixels du bloc de prédiction Pred(Xcur,Ycur), les valeurs Xref(Xcur) et
Yref(Ycur) sont calculées de la maniére suivante comme illustré sur la figure
10:

MVx = MVx; + fracy, avec MVxin=int{MVx)

MVy = MVy, + fracy, avec MVyin=int(MVy)

Xref(Xcur) = int{ SXref . (MVx;n + Xcur) / SXcur )
Yref(Ycur) = int( SYref . (MVyir + Ycur) / S¥cur)

(Xret(Xcur), Yref(Ycur)) est la position dans I'image de référence du pixel
courant compensé en mouvement avec la partie entiére de MV.
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(SXref, SYref ) représente la taille de I'image de référence et (SXcur, SYcur)
représente la taille de I'image courante.

Les filtres GF4 et GFy sont ensuite appliqués successivement comme suit
pour déterminer la bloc de prédiction Bp:

Les filtres GFy sont d’abord appliqués comme suit:

u = GFy(n, fracy)(s)

Les filtres GFy sont appliqués ensuite pour déterminer la valeur p des pixels
deBp:

p = GFv(n, fracy)(u)

Selon une variante, GFy est appliqué avant GFy,

Les autres étapes des procédés de reconstruction et de codage sont
inchangées.

L'invention concerne en outre un dispositif de codage ENC décrit en
référence a la figure 12 et un dispositif de décodage DECOD décrit en
référence a la figure 13. Sur cette figure, les modules représentés sont des
unités fonctionnelles, qui peuvent ou non correspondre & des unités
physiquement distinguables. Par exemple, ces modules ou certains d’entre
eux peuvent étre regroupés dans un unique composant ou circuit, ou
constituer des fonctionnalités d'un méme logiciel. A contrario, certains
modules peuvent éventuellement étre composés d'entités physiques
séparées.

Le dispositif de codage ENC recoit en entrée des images | appartenant
a une séquence d'images. Chaque image est divisée en blocs de pixels a
chacun desquels est associée au moins une donnée image, e.g. de
luminance et/ou de chrominance. Le dispositif de codage ENC met en ceuvre
notamment un codage avec prédiction temporelle. Seuls les modules du
dispositif de codage ENC se rapportant au codage par prédiction temporelle
ou codage INTER sont représentés sur la figure 12. D’autres modules non
représentés et connus de 'homme du métier des codeurs vidéo mettent en
ceuvre le codage INTRA avec ou sans prédiction spatiale. Le dispositif de
codage ENC comprend notamment un module de calcul ADD1 apte a
soustraire pixel & pixel d’'un bloc courant Bc un bloc de prédiction Bp pour
générer un résidu ou bloc résiduel noté res. I comprend en outre un module
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TQ apte a transformer puis quantifier le bloc résiduel res en des données
quantifiees. La transformée T est par exemple une DCT. Le dispositif de
codage ENC comprend en outre un module de codage entropique COD apte
a coder les données quantifiées en un flux F binaire. Il comprend en outre un
module ITQ effectuant Fopération inverse du module TQ. Le module ITQ
effectue une quantification inverse suivie d’'une transformation inverse. Le
module ITQ est reli€ a un module de calcul ADD2 apte 4 additionner pixel a
pixel le bloc de données issu du madule ITQ et le bloc de prédiction Bp pour
génerer un bloc de données image reconstruites qui sont stockées dans une
mémoire DPB. Le module AR est apte a sous-échantilionner les images en
entrée du codeur en vue notamment d'améliorer le compromis débit-
distortion, i.e. notamment d’augmenter la qualité de reconstruction a débit
constant, le débit étant déterminé par un module de contréle de débit.

Le dispositif de codage ENC comprend en outre un module d'estimation de
mouvement ME apte a estimer au moins un vecteur de mouvement MV entre
le bloc Bc et une image de référence Ir stockée dans la mémoire DPB ou
entre le bloc Bce et la version Ir' de I'image de référence Ir rééchantillonnée a
la taille de l'image courante. Selon une variante Pestimation de mouvement
est faite entre le bloc courant Bc et I'image source correspondant a Ir auquel
cas la mémoire DPB n’est pas reliée au module d’'estimation de mouvement
ME. Les données de mouvement sont transmises par le module d'estimation
de mouvement ME a un module de décision DECISION apte a sélectionner
un mode de codage pour le bloc Bc dans un ensemble prédéfinis de mode de
codage. Le mode de codage retenu est par exemple celui qui minimise un
critere de type débit-distorsion. Toutefois I'invention n'est pas limitée & cette
méthode de sélection et le mode retenu peut étre sélectionné selon un autre
critére par exemple un critére de type a priori. Le mode de codage sélectionné
par le module de décision DECISION ainsi que les données de mouvement,
p.ex. le ou les vecteurs de mouvement dans le cas du mode de prédiction
temporelle ou mode INTER sont transmis & un module de prédiction PRED.
Le ou les vecteurs de mouvement et le mode de codage sélectionné sont en
outre transmis au module de codage entropique COD pour &tre codés dans le
flux F. Si un mode de codage INTER est retenu par le module de décision
DECISION, le module de prédiction PRED détermine ensuite a partir de
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image de référence Ir précédemment reconstruite et stockée dans la
mémoire DPB, le bloc de prédiction Bp & partir du vecteur de mouvement MV
déterminé par le module d’estimation de mouvement ME. Le module de
prédiction PRED est apte a déterminer le bloc de prédiction selon I'étape 20
du procédé de codage décrit en référence a la figure 9. Le module de calcul
ADD1 est apte & mettre en ceuvre I'étape 22 du procédé de codage. L'étape
24 du procédé de codage est mise en ceuvre par les modules TQ et COD.

Le dispositif de décodage DECOD est décrit en référence a la figure
13. Le dispositif de décodage DECOD regoit en entrée un flux F binaire
représentatif d’'une séquence d’images. Le flux F est par exemple transmis
par un dispositif de codage ENC. Le dispositif de décodage DECOD
comprend un module de décodage entropique DEC apte a générer des
données décodées, p.ex. des modes de codage et des données décodées
relatives au contenu des images. Le dispositif de décodage DECOD
comprend en outre un module de reconstruction de données de mouvement.
Selon un premier mode de réalisation, le module de reconstruction des
données de mouvement est le module de décodage entropique DEC qui
décode une partie du flux F représentatif des vecteurs de mouvement.
Selon une variante non représentée sur la figure 9, le module de
reconstruction des données de mouvement est un module d'estimation de
mouvement. Cette solution de reconstruction de données de mouvement par
le dispositif de décodage DECOD est connu sous le terme anglais de
« template matching ».
Les données décodées relatives au contenu des images sont alors
transmises a un module ITQ apte a effectuer une quantification inverse suivie
d’'une transformation inverse. Le module ITQ est identique au module ITQ du
dispositif de codage ENC ayant généré le flux F. Le module ITQ est relié a un
module de calcul ADD3 apte a additionner pixel a pixel le bloc issu du module
ITQ et un bloc de prédiction Bp pour générer un bloc de données image
reconstruites qui sont stockées dans une mémoire DPB. Le dispositif de
décodage DECOD comprend en outre un module de prédiction PRED
identique au module de prédiction PRED du dispositif de codage 12. Si un
mode de codage INTER est décodé, le module de prédiction PRED détermine
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a partir dune image de rétérence Ir précédemment reconstruite et stockée
dans la mémoire DPB, le bloc de référence Bp & partir du vecteur de
mouvement MV décodé pour le bloc courant Bc par le module de décodage
entropique DEC.

Le module de prédiction PRED est apte a déterminer le bloc de prédiction
selon I'étape 10 du procédé de reconstruction décrit en référence a la figure 6.
Le module de calcul ADD3 est apte a mettre en ceuvre I'étape 14 du procédé
de reconstruction. L’étape 12 du procédé de reconstruction est mise en
ceuvre par les modules DEC et ITQ.
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Revendications

1. Méthode de reconstruction d’'un bloc courant d'une image courante a
partir d’au moins un bloc d’'une image de référence reconstruite a une
taille différente de la taille de ladite image courante comprenant les
étapes de :

- compenser en mouvement (10) le bloc de référence avec au
moins un filtre d'interpolation;

- décoder (12), pour le bloc courant, un bloc de résidus ; et

- reconstruire (14) le bloc courant a partir dudit bloc de résidus et
dudit bloc de référence compensé en mouvement ;

ladite méthode étant caractérisée en ce que le au moins un filtre

d'interpolation dépend de la taille de ladite image de référence et de la taille

de ladite image courante.

2. Méthode de reconstruction selon la revendication 1, dans laquelle le au
moins un filtre d’interpolation est séparable en un fiitre horizontal et un filtre
vertical.

3. Méthode de reconstruction selon la revendication 2, le filtre horizontal est
composé d'un filtre d’interpolation sous pixellique horizontal et d'un filtre de
sur-échantillonnage horizontal quand la taille de l'image de référence est
inférieure a la taille de limage courante ou d’'un filtre d'interpolation sous
pixellique horizontal et d’'un filtre de sous-échantillonnage horizontal quand la
taille de I'image de référence est supérieure a la taille de 'image courante et
le filtre vertical est composé d'un filtre d'interpolation sous pixellique vertical et
d'un filtre de sur-échantillonnage vertical quand la taille de limage de
référence est inférieure a la taille de limage courante ou d'un filtre
d'interpolation sous pixellique vertical et d'un filtre de sous-échantillonnage
vertical quand la taille de Iimage de référence est supérieure a la taille de
'image courante.
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4. Méthode selon la revendication 3, dans laquelle le fillre horizontal et le filtre
vertical étant définis par des coefficients de filtrage, ladite méthode de
reconstruction comprend en outre une étape de décodage desdits coefficients
de filtrage.

5. Méthode de codage d’'un bloc courant d’une image courante a partir d’au
moins un bloc d'une image de référence reconstruite a une taille différente de
la taille de ladite image courante comprenant les étapes de :

- compenser en mouvement (20) le bloc de référence avec au
moins un filtre d’interpolation;

- calculer (22), pour le bloc courant, un bloc de résidus a partir
dudit bloc courant et dudit bloc de référence compensé en
mouvement ; et

- coder (24) le bloc de résidus ;

ladite méthode étant caractérisée en ce que le au moins un filtre
d’interpolation dépend de la taille de ladite image de référence et de la taille
de ladite image courante.

6. Méthode de reconstruction selon la revendication 1, dans laquelle le au
moins un filtre d’interpolation est séparable en un filtre horizontal et un filtre

vertical.

7. Méthode de codage selon la revendication 6, le filtre horizontal est
composé d'un filire d’interpolation sous pixellique horizontal et d’un filtre de
sur-échantillonnage horizontal quand la taille de l'image de référence est
inférieure & la taille de Fimage courante ou d'un filtre d’interpolation sous
pixellique horizontal et d'un filtre de sous-échantillonnage horizontal quand la
taille de lI'image de référence est supérieure a la taille de I''mage courante et
le filtre vertical est composé d’un filtre d'interpolation sous pixellique vertical et
d'un filtre de sur-échantillonnage vertical quand la taille de limage de
référence est inférieure a la taille de limage courante ou d'un filtre

d'interpolation sous pixellique vertical et d'un filtre de saous-échantillonnage
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vertical quand la taille de I'image de référence est supérieure a la taille de
'image courante.

8. Méthode de codage selon la revendication 5, dans laquelle le filtre
horizontal et le filtre vertical étant définis par des coefficients de filtrage, ladite
méthode de codage comprend en outre une étape de codage desdits

coefficients de filtrage.

9. Dispositif de décodage (DECOD) d'un flux binaire en vue de la
reconstruction d’'un bloc courant d’'une image courante & partir d’au moins un
bloc d’une image de référence reconstruite a une taille différente de la taille
de ladite image courante comprenant:
- des moyens pour compenser en mouvement (PRED) le bloc de
référence avec au moins un filtre d'interpolation;
- des moyens pour décoder (DEC, ITQ), pour le bloc courant, un
bloc de résidus ; et
- des moyens pour reconstruire (ADD3) le bloc courant a partir
dudit bloc de résidus et dudit bloc de référence compensé en
mouvement ;
le dispositif de décodage étant caractérisé en ce que le au moins un fiitre
d’interpolation dépend de la taille de ladite image de référence et de la taille
de ladite image courante.

10. Dispositif de codage (ENC) d’'un bloc courant d’'une image courante a
partir d'au moins un bloc d’'une image de référence reconstruite a une taille
différente de la taille de ladite image courante comprenant:

- des moyens pour compenser en mouvement (PRED) le bloc de
référence avec au moins un filtre d'interpolation;

- des moyens pour calculer (ADD1), pour le bloc courant, un bloc
de résidus a partir dudit bloc courant et dudit bloc de rétérence
compensé en mouvement ; et

- des moyens pour coder (TQ, COD) le bloc de résidus ;
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le dispositif de codage étant caractérisé en ce que le au moins un filtre
d’interpolation dépend de la taille de ladite image de référence et de la taille
de ladite image courante.
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(57) Abstract: A method is described f[or reconstructing a current block of a current image [rom at least one block ol a reconstructed
reference image at a difterent size from the size of the current image. The method comprises the steps: - motion compensate (10) the
reference block with at least one interpolation filter that depends on the size of said reference image and on the size of said current
image, - decode (12), for the current block, a residue block, and - reconstruct (14) the current block from the residue block and from
the motion compensated reference block.
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Method and device for coding an image block, corresponding
method and decoding device

1. Scope of the invention

The invention relates to the general domain of image coding.

The invention more particularly relates to a method for reconstructing
an image block from a current image and a method for coding such a block
from a block of a reference image reconstructed at a different size from the
size of the current image. The invention also relates to the corresponding
decoding and coding devices.

2. Prior art

It is known to code a sequence of images to quantize with a
quantization step the image data before their coding with view to reduce the
output bitrate of the coder. Traditionally, the coder comprises a bitrate control
module able to adapt the value of the quantization step so as to obtain the
best compromise between the output bitrate of the coder and the distortion of
the image signal. When the intended output bitrate or target bitrate is low,
greatly increasing the quantization step is not always the best adapted
solution as it generally leads to a significant increase in the distortion of the
image signal.

Hence, it is known at low bitrates to reduce the size of the image to
code by subsampling before coding as illustrated in figure 1. In this case, the
decoder subsamples the decoded image before its display as shown in figure
2. For this purpose, the coded stream comprises a field specifying the size of
the original image of the coded image. This dynamic adaptation of the size of
the image is known in English terminology as adaptive resolution.

As illustrated in figure 3, the adaptive resolution of the size of the image
requires the storage in DPB memory (Decoded Picture Buffer) of
reconstructed reference images at different sizes. Indeed, the reconstructed
images used as reference images are stored in the DPB memory. In the case
of the Inter coding mode, the stored reference images are used to determine

motion compensated reference blocks. In the particular case of the adaptive
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resolution method, the reference image used for the motion compensation
and the current image to code or to reconstruct from this reference image can
be of a different size. Hence, when the reference image has a size less than
(respectively greater than) the size of the current image, the reference image
must be upsampled (respectively subsampled) to the size of the current image
before being motion compensated. The subsampled or upsampled version of
the reference image is also stored in the DPB memory. More generally, each
reference image is stored in the DPB memory with N different sizes, N being
an integer representing the number of sizes allowed by the adaptive resolution
method.

In the example referred to in figure 3, the last two reconstructed images are
used as reference image for the current image. Hence, the image 2 uses the
images 0 and 1 as reference images, the image 3 uses the images 1 and 2 as
reference images, etc. In this example, N=2. The upsampled and subsampled
versions of the reconstructed reference images are greyed out in figure 3 and
correspond to the additional reference images stored in the DPB memory. The
reference images not greyed out are the reconstructed reference images.

The adaptive resolution method thus requires more memory space as several
versions (reconstructed image and upsampled and/or subsampled versions)
of a same reference image are stored. Increasing the memory size is a
problem notably in the hardware implementations for which the surface of the

component is notably critical.

3. Summary of the invention

The purpose of the invention is to overcome at least one of the
disadvantages of the prior art.
For this purpose, the invention relates to a method for reconstructing a current
block of a current image from at least one block of a reconstructed reference
image at a different size from the size of the current image. The reconstruction
method comprises steps to:
- motion compensate the reference block with at least one interpolation filter,
- decode, for the current block, a residue block, and
- reconstruct the current block from the residue block and from the motion

compensated reference block.
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According to the invention, the interpolation filter depends on the size of the
reference image and the size of the current image.

Hence, according to the invention the operations of upsampling or
subsampling of the data of the reference image and of motion compensation
of a reference block are performed conjointly by applying an interpolation filter
that depends on the 'n' index, i.e. on the size of the reference image and on
the size of the current image.

According to a particular characteristic of the invention, the
interpolation filter is separable into a horizontal filter and a vertical filter.

According to another aspect of the invention, the horizontal filter is
composed of a horizontal sub-pixel interpolation filter and a horizontal
upsampling filter when the size of the reference image is less than the size of
the current image or of horizontal sub-pixel interpolation filter and a horizontal
subsampling filter when the size of the reference image is greater than the
size of the current image and the vertical filter is composed of a vertical sub-
pixel interpolation filter and a vertical upsampling filter when the size of the
reference image is less than the size of the current image or of a vertical sub-
pixel interpolation filter and a vertical subsampling filter when the size of the
reference image is greater than the size of the current image.

Advantageously, the horizontal filter and the vertical filter being defined
by filtering coefficients, the reconstruction method further comprises a

decoding step of the filtering coefficients.

The invention also relates to a method for coding a current block of a current
image from at least one block of a reconstructed reference image at a
different size from the size of the current image. The coding method
comprises the following steps:
- motion compensate the reference block with at least one interpolation filter,
- calculate, for the current block, a residue block from the current block and
from the motion compensated reference block, and

- code the residue block,

According to the invention, the interpolation filter depends on the size
of the reference image and the size of the current image.
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According to a particular characteristic of the invention, the
interpolation filter is separable into a horizontal filter and a vertical filter.

According to another aspect of the invention, an interpolation filter
being separable into a horizontal filter and a vertical filter, the horizontal filter
is composed of a horizontal sub-pixel interpolation filter and a horizontal
upsampling filter when the size of the reference image is less than the size of
the current image or of horizontal sub-pixel interpolation filter and a horizontal
subsampling filter when the size of the reference image is greater than the
size of the current image and the vertical filter is composed of a vertical sub-
pixel interpolation filter and a vertical upsampling filter when the size of the
reference image is less than the size of the current image or of a vertical sub-
pixel interpolation filter and a vertical subsampling filter when the size of the
reference image is greater than the size of the current image.

Advantageously, the horizontal filter and the vertical filter being defined
by filtering coefficients, the coding method further comprises a coding step of
the filtering coefficients.

The invention further relates to a decoding device of a binary stream
with a view to reconstructing a current block of a current image from at least
one block of a reconstructed reference image at a different size from the size
of the current image comprising:

- means to motion compensate the reference block with at least
one interpolation filter,
- means to decode, for the current block, a residue block, and
- means to reconstruct the current block from the residue block
and from the motion compensated reference block.
According to the invention, the interpolation filter depends on the size of the
reference image and the size of the current image.

The invention also relates to a device for coding a current block of a
current image from at least one block of a reconstructed reference image at a
different size from the size of the current image comprising:

- means to motion compensate the reference block with at least

one interpolation filter,
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- means to calculate, for the current block, a residue block from
the current block and from the motion compensated reference
block, and

- means to code the residue block.

According to the invention, the interpolation filter depends on the size of the

reference image and the size of the current image.

4. List of figures

The invention will be better understood and illustrated by means of

non-restrictive embodiments and advantageous implementations, with

reference to the accompanying drawings, wherein:

figure 1 illustrates a coding device with adaptive resolution according to
the prior art,

figure 2 illustrates a decoding device with adaptive resolution according to
the prior art,

figure 3 represents a sequence of 5 images to reconstruct and the change
in the composition of the DPB memory of reference images when the last
two reconstructed images are used as reference images,

figure 4 illustrates the 4 pixel interpolation of an image block,

figure 5 illustrates a horizontal and vertical upsampling technique of an
image,

figure 6 illustrates a method for reconstructing an image block according
to the invention,

figure 7 illustrates a matching of pixels of the current image with pixels of
the reference image according to the invention,

figure 8 illustrates the motion compensation method according to the
invention,

figure 9 illustrates a method for coding an image block according to the
invention,

figure 10 illustrates a horizontal and vertical subsampling technique of an
image,

figure 11 illustrates a matching of pixels of the current image with pixels of

the reference image according to an embodiment variant,
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— figure 12 illustrates a coding device according to the invention, and

— figure 13 illustrates a decoding device according to the invention.

5. Detailed description of the invention

The 2D interpolation filters used for the motion compensation and the
2D upsampling and subsampling filters are generally separable filters. Hence,
each 2D filter is divided into a 1D vertical filter and a 1D horizontal filter, which
are successively applied to the columns and lines of a pixel block or of an
image. It is immaterial to apply first the horizontal filter on the lines then the
vertical filter on the columns or conversely to apply first the vertical filter on the
columns then the horizontal filter on the lines. The separable interpolation
filters typically used for motion compensation are noted MCIF (Motion
Compensation Interpolation Filter) and are composed of a vertical filter noted
MCIFy(fracy) and a horizontal filter noted MCIFu(fracy). (fracy,fracy) represents
the non-integer part of the position of the pixel to interpolate in relation to the
initial grid of pixels or even the fractional part of the motion vector used for the
motion compensation. For example, in the case of a ' pixel motion
compensation, fracs€{0,0.25,0.5,0.75} and frac,€{0,0.25,0.5,0.75} as
illustrated in figure 4. The motion compensation of a pixel block of a reference
image is thus obtained by successively applying the filters MCIFy(frack) and
MCIFy(fracy).

The black squares represent the initial grid of pixels, the other squares
represent pixels interpolated by means of the filters MCIFy(fracy) and
MCIFy(fracy). Hence, the pixel H2 is obtained from at least two black pixels
located on the same line by applying the filter MCIFH(0.25). For example, the
following filters can be used to interpolate with fracxery = 0,4, V2, ¥a:

{ 0,0, 0,64, 0, 0,0, 0} /64 with fracxey = 0,

{-1,4,-10,57,19, -7, 3, -1} /64 with fracxory = V4,

{-1,4,-11, 40, 40, -11, 4, -1 } / 64 with fracxory = V2,

{-1,3, -7,19,57,-10, 4, -1 } / 64 with fraCxery = %4.

In the same manner, each upsampling and subsampling filter SCF(n) is
separable and is composed of a vertical filter noted SCFy(n,6) and a

horizontal filter noted SCFy(n,8,). (6x;0y) represents the position of the
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upsampled or subsampled pixel in relation to the initial grid of pixels of the
reference image. In figure 5, the black dots represent the initial grid of pixels.
The pixel H1 is obtained from at least two black pixels located on the same
line and surrounding it by applying the filter SCFy(n,0y).

The index n corresponds to a size combination of a reference image such as
reconstructed and of a current image to reconstruct. If N image sizes are
authorised by the adaptive resolution method, then n €[0;N.(N-1)-1]. in the
particular case where N=3, i.e. that 3 image sizes are authorised by the
adaptive resolution method then n €[0;5]. Indeed, there is a filter SCF(0,0y) to
go from size 1 to size 2, a filter SCFy(1,06,) to go from size 2 to size 1, a filter
SCFH(2,04) to go from size 1 to size 3, a filter SCFx(3,04) to go from size 3 to
size 1, a filter SCFx(4,04) to go from size 2 to size 3 and a filter SCFn(5,8x) to
go from size 3 to size 2.

The upsampling or subsampling of a reference image is thus obtained by
successively applying the filters SCFy(n,8,) and SCFy(n,8y) on the lines and
columns of the image.

For example, the filter {1, -3, 0, 10, 10, 0, -3, 1} / 16 is used to subsample the
image data by 2. In this particular case the filter is independent from the
phase. The filter {-1, 5, 5, -1} / 8 is used to subsample the image data by 2
when 6, or 6,=0.5 and {0, 8, 0, 0} / 8 when 64 or 6,=0.

In the prior art, it is thus known to apply the filters SCFn(n,08x) and SCFy(n,8y)
on the reconstructed reference images with a view to generating upsampled
and/or subsampled images which are stored in the DPB memory. In reference
to figure 3, the reconstructed reference image 1 is stored DPB memory then it
is subsampled in an image 1’ with the filters SCFu(na,0yx) and SCFy(na,6y)
which is also stored in the DPB memory. Likewise, the reconstructed
reference image 2 is stored in DPB memory then it is upsampled in an image
2" with the filters SCFu(n,04) and SCFy(ne,8y) which is also stored in the DPB
memory. ny and ny are particular values of n. A current block of the current
image is reconstructed from a block belonging to one of the reference images
stored in the DPB memory of the same size of the current image. Hence, if the
current block belongs to the image 2 on figure 3 and is coded in Inter mode

from a block of the subsampled image 1, i.e. from the image 1’, then the
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reference block in the image 1’ is motion compensated by applying the filters
MCIFun(frack) and MCIFy(fracy). In this approach, the motion compensation is
carried out on a reference block belonging to a reference image possibly

upsampled and/or subsampled of the same size as the current image.

The invention relates to a method for reconstructing a current pixel
block of a current image from at least one block of a reconstructed reference
image at a different size from the size of the current image. The reconstruction
method is described with reference to figure 6. According to the invention,
only the reconstructed reference images are stored in the DPB memory, i.e.
the images not greyed out in figure 3. In particular, no other upsampled or
subsampled version is stored.

During a step 10, the reference block used to reconstruct the current block is
motion compensated by means of filters GFy and GFy to determine a
prediction block Bp. The reference block is generally identified by means of a
decoded motion vector MV of components (MVx, MVy).

According to the invention, the horizontal filters MCIFy and SCFy are grouped
into a single filter GFy applied on the lines of a pixel block. Likewise, the
vertical filters MCIFy and SCFy are grouped into a single filter GFy applied on
the columns of a pixel block.

GFu(n, 8yfracy) = MCIF(frack) 0 SCFu(n,0)

GFy(n, 8y,fracy) = MCIFy(fracy) o SCFy(n,8,)

where (f o h)(x) = f( h(x) ).

“0” is the function composition operator. GFy and GFy are always 1D filters.
By advantageously grouping, the filters for interpolation and resampling
horizontally on the one hand and vertically on the other hand, no resampled
reference image, i.e. over- or subsampled, is stored in the DPB memory in
addition to the reconstructed reference image.

Hence, according to the invention the operations of upsampling or
subsampling of the data of the reference image and of motion compensation
of a reference block (to determine the prediction block Bp) are performed
jointly by applying a separable interpolation filter successively on the lines and

on the columns of pixels of the reference block, which filter depends on the 'n’
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index, i.e. on the size of the reference image and on the size of the current
image.
For this purpose, to calculate the value of the pixels of the prediction block Bp
Pred(Xcur,Ycur), the values Xref(Xcur),0«(Xcur), Yref(Ycur) and 0,(Ycur) are
calculated in the following manner as shown in figure 7:

MVx = MVxnt + fracy, with MVXin=int(MVx)

MVy = MVyin: + fracy, with MVyin=int(MVy)

Xref(Xcur) = int( SXref . (MVxin: + Xcur) / SXcur )

Yref(Ycur) = int( SYref . (MVyin+ Ycur) / SYcur)

ox(Xcur) = ( SXref . (MVxime + Xcur) / SXcur ) - Xref
oy(Ycur) = ( SYref . (MVyint + Ycur) / SYcur ) - Yref

(Xref(Xcur), Yref(Ycur)) is the position in the reference image of the motion
compensated current pixel with the integer part of MV.

(SXref, SYref ) represents the size of the reference image and (SXcur, SYcur)
represents the size of the current image.

The filters GFy and GFy are then successively applied as shown in figure 8 to
determine the prediction block Bp.

Two different current pixels (Xcur, Ycur) can be associated with the same
pixel (Xref, Yref) in the reference image. They are then distinguished by their
phase (6x, 8y). Thus, to predict these two different pixels from the same
reference pixel (Xref, Yref) two different filters are applied to the same pixels
of the reference image according to the value of the phases.

In figure 8, the pixels {a,b,c,d} are all associated with the same value
(Xref,Yref). They are distinguished by their phase:

8x(a) = 6x(c)

Bx(b) = 6x(d)

0y(a) = 6y(b)

8y(c) = 8y(d)

The filters GFy are first applied as follows:

u = GFgx(n, 04(a),fracy)(s)

v = GFu(n, 0x(b).fracy)(s)
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The filters GFy are then applied to determine the pixels of Bp:
pa = GFy(n, 6y(a),fracy)(u)
pb = GFv(n, 6y(b),fracy)(v)
pc = GFy(n, 8y(c),fracy)(u)
pd = GFy(n, 6y(d),fracy)(v)
According to a variant, GFy is applied before GFy For example, the filters can
have the following values for an upsampling by two:
GFhorv(n, 8 or 8,=0,fracxeryv=0)={ 0064 001}/64
GFhorv(n, 8 or 8y=0.5,fracxery=0)={ -84040-80} /64

(n, 6 or 6y=0,fracxory=1/4)={ 015-4249964-12-30}/512
GFhorv(n, 6 or 8y=0.5,fracxory=1/4)={ 0-4-45232399-732101}/512
GFuorv(n, 65 or 8,=0,fracxery=1/2)={ 016 -68462143-28-401}/512

(n, 84 or 8,=0.5,fracxory=1/2)={ 0-4-28143462-686101}/512
GFhorv(n, 64 or 8,=0,fracxery=3/4)={ 012-73399232-45-40}/512
GFuorv(n, 65 or 8,=0.5,fracxery=3/4)={ 0-3-1264499-42510}/512
During a step 12, a residue block is decoded for the current block. This
residue block comes from the decoding of a binary stream representative of a
block to reconstruct. Typically, this step comprises the decoding of binary data
of the stream into coefficients. The coefficients thus obtained are generally
dequantized using a quantization step then transformed into residues.
During a step 14, the current block is reconstructed from the motion
compensated reference block, i.e. from the prediction block and the residue
block. As an illustrative example, the current block is obtained by pixel to pixel
addition of the prediction block and of the residue block or yet by weighted

addition taking into account an illumination variation model.

The invention relates to a method for coding a current pixel block of a
current image from at least one block of a reconstructed reference image at a
different size from the size of the current image. The coding method is
described with reference to figure 9. According to the invention, only the
reconstructed reference images are stored in the DPB memory, i.e. the
images not greyed out in figure 3. In particular, no other upsampled or
subsampled version is stored.
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During a step 20, the reference block used to code the current block is motion
compensated by means of filters GFyand GFy to determine a prediction block
Bp. The reference block is generally identified by means of a motion vector
MV of components (MVx, MVy). MV is determined by a motion estimation
method, for example of block matching type. According to the invention, the
horizontal filters MCIF, and SCFy are grouped into a single filter GF applied
on the lines of a pixel block. Likewise, the vertical filters MCIFy and SCFy are
grouped into a single filter GFy applied on the columns of a pixel block.
GFn(n, 0y frack) = MCIFx(frack) 0 SCFH(n,0)
GFv(n, 8y,fracy) = MCIFy(fracy) o SCFv(n,0y)
where (f 0 h)(x) = f( h(x) ).
“0” is the filter composition operator. GFy and GFy are always 1D filters. By
advantageously grouping, the interpolation filters and resampling horizontally
on the one hand and vertically on the other hand, no resampled reference
image, i.e. over- or subsampled, is stored in the DPB memory in addition to
the reconstructed reference image.
Hence, according to the invention the operations of upsampling or
subsampling of the data of the reference image and of motion compensation
of a reference block are performed jointly by applying an interpolation filter
successively separable on the lines and the columns of pixels of the reference
block, which filter depends on the 'n' index, i.e. on the size of the reference
image and on the size of the current image.
For this purpose, to calculate the value of the pixels of the prediction block
Pred(Xcur,Ycur), the values Xref(Xcur),0x(Xcur), Yref(Ycur) and 6y(Ycur) are
calculated in the following manner as shown in figure 7:

MVx = MVxnt + fracy, with MVXin=int(MVx)

MVy = MVyin: + fracy, with MVyin=int(MVy)

Xref(Xcur) = int( SXref . (MVxin: + Xcur) / SXcur )
Yref(Ycur) = int( SYref . (MVyin + Ycur) / SYcur)

O« (Xcur) = ( SXref . (MVxnt + Xcur) / SXcur ) - Xref
8y(Ycur) = ( SYref . (MVyint + Ycur) / SYcur) - Yref
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(Xref(Xcur), Yref(Ycur)) is the position in the reference image of the current
pixel with motion compensated components (Xcur, Ycur) with the integer part
of MV.

(SXref, SYref ) represents the size of the reference image and (SXcur, SYcur)
represents the size of the current image.

The filters GFy and GFy are then successively applied as shown in figure 8 to
determine the prediction block Bp.

Two different current pixels (Xcur, Ycur) can be associated with the same
pixel (Xref, Yref) in the reference image. They are then distinguished by their
phase (0x, 6y). Thus, to predict these two different pixels from the same
reference pixel (Xref, Yref) two different filters are applied to the same pixels
of the reference image according to the value of the phases.

In figure 8, the pixels {a,b,c,d} are all associated with the same value
(Xref,Yref). They are distinguished by their phase:

0x(a) = 6x(C)

0x(b) = 06x(d)

8y(a) = y(b)

8y(c) = 8y(d)

The filters GFy are first applied as follows:

u = GFu(n, 6x(a),fracx)(s)

v = GFn(n, 6x(b),fracy)(s)

s is the pixel of coordinates (Xref, Yref) in the reference image.

The filters GFy are then applied to determine the pixels of Bp:

pa = GFy(n, 6y(a),frac,)(u)

pb = GFy(n, 6y(b),fracy)(v)

pc = GFy(n, 6y(c).fracy)(u)

pd = GFy(n, 6y(d),fracy)(v)

According to a variant, GFy is applied before GFy The same GFy o v filters
given as an example with reference to the reconstruction method can be used
by the coding method.

During a step 22, the residue block is calculated from the motion

compensated reference block, i.e. from the prediction block and the current
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block. As an illustrative example, the residue block is obtained by subtracting
the prediction block pixel by pixel from the current block or yet by weighted
subtraction taking into account an illumination variation model.

During a step 24, the residue block is coded for the current block into a binary
stream. Typically, this step comprises the transformation of the residue block
into a block of coefficients which are quantized with a quantization step then

coded into binary data.

According to an embodiment variant, the filters SCFy(n) and SCFy(n)
are separate from 6xand 6y (e.g. subsampling by 2). This variant is applicable
to the reconstruction method and to the coding method. It is described in
relation to figures 10, 11 and 12. Figure 10 corresponds to figure 5, figure 11
corresponds to figure 7 and figure 12 corresponds to figure 8.

According to this variant, to calculate, during steps 10 and 20, the value of the
pixels of the prediction block Pred(Xcur,Ycur), the values Xref(Xcur) and
Yref(Ycur) are calculated in the following manner as shown in figure 10:

MVx = MVx; + frack, with MVXip=int(MVx)

MVy = MVy; + fracy, with MVy,=int(MVy)

Xref(Xcur) = int( SXref . (MVxint + Xcur) / SXcur)
Yref(Ycur) = int( SYref . (MVyin + Ycur) / SYcur)

(Xref(Xcur), Yref(Ycur)) is the position in the reference image of the motion
compensated current pixel with the integer part of MV.

(SXref, SYref ) represents the size of the reference image and (SXcur, SYcur)
represents the size of the current image.

The filters GFy and GFy are then successively applied as follows to determine
the prediction block Bp.

The filters GFy are first applied as follows:

u = GFn(n, fracy)(s)

The filters GFy are then applied to determine the value p of the pixels of Bp:

p = GFy(n, fracy)(u)

According to a variant, GFy is applied before GFy.
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The other steps of the reconstruction and coding methods are unchanged.

According to a particular embodiment of the invention, the binary stream is a
scalable binary stream. The scalable binary stream comprises a base layer
coding low resolution images and at least one enhancement layer coding high
resolution images, i.e. the resolution of which is greater than that of the low
resolution images. The current image is one of the high resolution images and
the reference image is one of the low resolution images. The reconstructed
low resolution images thus being used to predict the high resolution images
are then stored in low resolution, i.e. in their original resolution, in the DPB

memory of the enhancement layer.

The invention further relates to a coding device ENC described with
reference to figure 12 and a decoding device DECOD described with
reference to figure 13. In this figure, the modules shown are functional units
that may or may not correspond to physically distinguishable units. For
example, these modules or some of them can be grouped together in a single
component or circuit, or constitute functions of the same software. On the
contrary, some modules may be composed of separate physical entities.

The coding device ENC receives at input images | belonging to a
sequence of images. Each image is divided into blocks of pixels each of which
is associated with at least one item of image data, e.g. of luminance and/or of
chrominance. The coding device ENC notably implements a coding with
temporal prediction. Only the modules of the coding device ENC relating to
coding by temporal prediction or INTER coding are represented in figure 12.
Other modules not represented and known to those skilled in the art of video
coders implement the INTRA coding with or without spatial prediction. The
coding device ENC notably comprises a calculation module ADD1 capable of
subtracting pixel by pixel from a current block B¢ a prediction block Bp to
generate a residue or residual block noted res. It further comprises a module
TQ capable of transforming then quantizing the residual block res into
quantized data. The transform T is for example a DCT. The coding device
ENC further comprises an entropy coding module COD able to code the
quantized data into a binary stream S. It further comprises a module ITQ
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carrying out the reverse operation of module TQ. The module ITQ carries out
a reverse quantization followed by an inverse transform. The module ITQ is
connected to a calculation module ADD2 able to add pixel by pixel the block
of data from the module ITQ and the prediction block Bp to generate a block
of reconstructed image data that is stored in a DPB memory. The module AR
is able to subsample the images at the input of the coder notably with a view
to improving the bitrate-distortion compromise, i.e. notably to increase the
constant bitrate reconstruction quality, the bitrate being determined by a
bitrate control module.

The coding device ENC further comprises a motion estimation module ME
able to estimate at least one motion vector MV between the block Bc and a
reference image Ir stored in the DPB memory or between the block B¢ and
the version Ir' of the resampled reference image Ir at the size of the current
image. According to one variant, the motion estimation is made between the
current block Bc and the source image corresponding to Ir, in which case the
DPB memory is not connected to the motion estimation module ME. The
motion data are transmitted by the motion estimation module ME to a decision
module DECISION able to select a coding mode for the block Bc in a
predefined set of coding modes. The chosen coding mode is for example the
one that minimises a bitrate-distortion type criterion. However, the invention is
not restricted to this selection method and the mode chosen can be selected
according to another criterion for example an a priori type criterion. The
coding mode selected by the decision module DECISION as well as the
motion data, for example the motion vector or vectors in the case of the
temporal prediction mode or INTER mode are transmitted to a prediction
module PRED, also called motion compensation module. The motion vector
or vectors and the selected coding mode are moreover transmitied to the
entropy coding module COD to be coded in the stream S. If a coding mode
INTER is retained by the decision module DECISION the prediction module
PRED then determines from the reference image Ir previously reconstructed
and stored in the DPB memory, the prediction block Bp from the motion vector
MV determined by the motion estimation module ME. The prediction module
PRED is able to determine the prediction block according to step 20 of the
coding method described with reference to figure 9. The calculation module
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ADD1 is able to implement step 22 of the coding method. Step 24 of the
coding method is implemented by the modules TQ and COD.

The decoding device DECOD is described with reference to figure 13.
The decoding device DECOD receives at input a binary stream S
representative of a sequence of images. The stream S is for example
transmitted by a coding device ENC. The decoding device DECOD comprises
an entropy decoding module DEC able to generate decoded data, for example
coding modes and decoded data relating to the content of the images. The
decoding device DECOD further comprises a motion data reconstruction
module. According to a first embodiment, the motion data reconstruction
module is the entropic decoding module DEC that decodes a part of the
stream S representative of motion vectors.
According to a variant not shown in figure 9, the motion data reconstruction
module is a motion estimation module. This solution for reconstructing motion
data by the decoding device DECOD is known as “template matching”.
The decoded data relating to the content of the pictures is then sent to a
module ITQ capable of carrying out a reverse quantization followed by an
inverse transformation. The module ITQ is identical to the module ITQ of the
coding device ENC having generated the stream S. The module ITQ is
connected to a calculation module ADD3 able to add pixel by pixel the block
from the module ITQ and a prediction block Bp to generate a block of
reconstructed image data that is stored in a DPB memory. The decoding
device DECOD further comprises a prediction module PRED identical to the
prediction module PRED of the coding device 12. If a coding mode INTER is
decoded, the prediction module PRED determines from a reference image Ir
previously reconstructed and stored in the DPB memory, the reference block
Bp from the motion vector Vp decoded for the current block Bc by the entropy
decoding module DEC.
The prediction module PRED is able to determine the prediction block
according to step 10 of the reconstruction method described with reference to
figure 6. The calculation module ADDS is able to implement step 14 of the
reconstruction method. Step 12 of the reconstruction method is implemented
by the modules DEC and ITQ.
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Claims

1. Decoding method of a binary stream to reconstruct a current block of a

current image from at least one reference block of a reference image

reconstructed at a different size from the size of said current image

comprising the steps of:

- motion compensating (10) the reference block with at least one
interpolation filter,

- decoding (12), for the current block, a residue block, and

- reconstructing (14) the current block from said residue block and from
said motion compensated reference block,

said method being characterized in that the motion compensation step is

performed jointly at a resampling step of said reference block by applying to

said reference block said at least one interpolation filter which depends on the

size of said reference image and of the size of said current image.

2. Decoding method according to claim 1, wherein the at least one
interpolation filter is separable into a horizontal filter and a vertical filter, said
horizontal filter being composed of a horizontal sub-pixel interpolation filter
and of a horizontal resampling filter and said vertical being composed of a

vertical sub-pixel interpolation filter and of a vertical resampling filter.

3. Decoding method according to claim 2, the horizontal filter is composed of
a horizontal sub-pixel interpolation filter and of a horizontal upsampling filter
when the size of the reference image is less than the size of the current image
or of a horizontal sub-pixel interpolation filter and of a horizontal subsampling
filter when the size of the reference image is greater than the size of the
current image and the vertical filter is composed of a vertical sub-pixel
interpolation filter and of a vertical upsampling filter when the size of the
reference image is less than the size of the current image or of a vertical sub-
pixel interpolation filter and of a vertical subsampling filter when the size of the
reference image is greater than the size of the current image.
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4. Decoding method according to claim 3, wherein the horizontal filter and the
vertical filter being defined by filtering coefficients, said decoding method

further comprises a decoding step of said filtering coefficients.

5. Decoding method according to one of claims 1 to 4, wherein said binary
stream is a scalable stream comprising a base layer coding low resolution
images and at least one enhancement layer coding high resolution images,
said current image is one of said high resolution images and said reference

image is one of the low resolution images.

6. Coding method of a current block of a current image from at least one

reference block of a reference image reconstructed at a different size from the

size of said current image comprising the steps of:

- motion compensating (20) the reference block with at least one
interpolation filter,

- calculating (22), for the current block, a residue block from said current
block and from said motion compensated reference block, and

- coding (24) the residue block in a binary stream,

said method being characterized in that the motion compensation step is

performed jointly at a resampling step of said reference block by applying to

said reference block said at least one interpolation filter which depends on the

size of said reference image and on the size of said current image.

7. Coding method according to claim 6, wherein the at least one interpolation
filter is separable into a horizontal filter and a vertical filter, said horizontal filter
being composed of a horizontal sub-pixel interpolation filter and of a horizontal
resampling filter and said vertical filter being composed of a vertical sub-pixel
interpolation filter and of a vertical resampling filter.

8. Coding method according to claim 7, the horizontal filter is composed of a
horizontal sub-pixel interpolation filter and of a horizontal upsampling filter
when the size of the reference image is less than the size of the current image
or of a horizontal sub-pixel interpolation filter and of a horizontal subsampling
filter when the size of the reference image is greater than the size of the
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current image and the vertical filter is composed of a vertical sub-pixel
interpolation filter and of a vertical upsampling filter when the size of the
reference image is less than the size of the current image or of a vertical sub-
pixel interpolation filter and of a vertical subsampling filter when the size of the

reference image is greater than the size of the current image.

9. Coding method according to claim 8, wherein the horizontal filter and the
vertical filter being defined by filtering coefficients, said coding method further

comprises a coding step of said filtering coefficients.

10. Coding method according to one of claims 6 to 9, wherein said binary
stream is a scalable stream comprising a base layer coding low resolution
images and at least one enhancement layer coding high resolution images,
said current image is one of said high resolution images and said reference

image is one of the low resolution images.

11. Decoding device (DECOD) of a binary stream to reconstruct a current

block of a current image from at least one reference block of a reference

image reconstructed at a different size from the size of said current image

comprising:

- means to motion compensate (PRED) the reference block with at least one
interpolation filter,

- means to decode (DEC, ITQ), for the current block, a residue block, and

- means to reconstruct (ADD3) the current block from said residue block and
from said motion compensated reference block,

the decoding device being characterized in that the motion compensation

means perform jointly with the motion compensation a resampling of said

reference block by applying to said reference block said at least one

interpolation filter which depends on the size of said reference image and on

the size of said current image.

12. Decoding device according to claim 11, said device being suitable to
execute the decoding method according to one of claims 1 to 5.
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13. Coding device (ENC) of a current block of a current image from at least

one reference block of a reference image reconstructed at a different size

from the size of said current image comprising:

- means to motion compensate (PRED) the reference block with at least one
interpolation filter,

- means to calculate (ADD1), for the current block, a residue block from said
current block and from said motion compensated reference block, and

- means to code (TQ, COD) the residue block,

the coding device being characterized in that the motion compensation means

perform jointly with the motion compensation a resampling of said reference

block by applying to said reference block said at least one interpolation filter

which depends on the size of said reference image and on the size of said

current image.

14. Coding device according to claim 13, said device being adapted to

execute the coding method according to one of claims 6 to 10.
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sighthul oaths, meke off ighthul declerations and do aff acts which may be necessary, desirable or convenient for sscuring and
smintaling patents or other forms of protection For sald inventions in any and alf countries and for vesting title therato i said
corposation, it SUCCEssOrs, assigns or nominees,

i agree that | will communiate to sald corporation or ite repressntatives any fasts known ta me respecting sald
inventions and when requested by said corporation and at its expanse will tastify In any legal proceedings, and generally do
averything possibls to aid sald corporation, s successors, assigns and legal representatives or nominges, to obtaln o« anforce
proper protastion for sald Inventions in any and aff cauntries,

t suthorlze and empower sald corporation, S sutcessors, assigns o nominees, to meke spplication far patent or other
form of protection for said inventions i its or theiy awn neme, of in my/our name, I any end alf countries and to invele and
ciaim for any spplication for patent or uther form of protection for said inventiong fled by it or them, the benefit of the right of
peiority provided by the internationgl Convention for the Protectios of industrial Property, 8 amended, o7 by any convention
which may henceforth be substituted for &, and to invoke and claim such right of priority without further written or orad
authorization from me,

| heveby consent that a copy of this assignmant shall be deamed 3 ful legal and formal equivalent of any sssignment,
consent to fiie or Bke document whith may be required in any country for any purpose snd mare particulardy in proot of the
right of the ssid corparstion or &S successars, assigns of nominess to apply for patent of other proper protection for sad
invantions, and to claim the aforessld bensfits of the right of priority provided by ths international Convention far the
Protaction of industrial Property, as amangad, or by any sonvention which may hencoforth be substituted for it

§ covenant with Thomson Licsnsing, its successers, assigns, legal reprasentatives, and nominess, that to the best of my
knowledge the right, tide and interast herein conveyed by me ars fres and claar of any encumbrance, and that § have full right
to comvey the same g3 havein expressed.

& o « v
Signad at (MQ $8ev e St g Date 3“““”% { éi 2all
> A
fnventer )'{ %Mf‘{@ Z\_;
MName Philippe BORDGES . —
{Type or Print) {Slgnaturs inFull ~ No inftials)
Post Office
Address cfo Technicolor R&D France, 875, avenue des Champs Blanes
ZAC des Champs Blancs, S 178186, 355876 Cesson-Sévigné, FRANCE
‘/’;. AT
- SRR e
Pwimess  Sfades mﬁ@- Al -
{Tyns or Print} { Signatore’in Full 3 No Inigsis)

§.

2

{Signsture in Full ~ No Initials)

2™ Witness %{ gw“jﬂ{} é Zﬁa’;‘?

{Type or Print}
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Customer No., 24498 OECLARATION Docket No. R 126006

Az @ helow named inventor, | hareby declsre that:

beliova | am the origingl inventar or an origlnal joint Inventor of the subjact matter which is claimed and for which 2 patent
% sought on the invantion entitied
METHOD AND DEVICE FOR COIING AN BHAGE 8L OCK, CORRESPOMIBNG METHOD AND DECODING DEVEE

the specification of which was ot on _Januery 10, 2013 o5 Spplicstdon Serisd Mo, PLT/EP20I /050388 end was pmondod on
- or i not idontiied here By filing date and serisi numbar, i3 atteched herats.

The sbovs-identified appliication was mads o7 authonzed to be made by me.

t have raviewed and understand the contents of the abova identified specificatinn, including the claims, as amendad by any
amandmeant referred to shove, :

| achnowiedge the duty to disclose information which is materlal to patentability as defined in 37 CFR 1,586, including for
sontinuation-dn-nart applications, materiad information which bacame availabie betwean the fling dats of the prior application
sned the netionat or PLT intemationst filng date of the continuation-in-part application,

Phereby declre that all statements made hereln of my own knowledge ars trus and thet ail statamants mare on
information and belief are belisved to be wue; and further that these statemants were made with the knowledga that wilitul

: ?Sl? gségtmems and the e o made are punishabis by fing or imprisonment of not more than five {8} years, or both, under 18
1.
ASRGNVEBMNT AND AGREEMENT N AN ANSLICATION FOR LETTRRS PATENT

For valusble comsideration rocsived, 1 hereby gself, asslgn and wansfer to Thomson Lcensing, 8 corporation duly
organized and existing under the laws of the country of Francs, iBS successors, and assigns my entire right, title and interast,
for aff countries In and 15 sald nventions, and alf the rights and privileges under any and alf Letters Patent that may be granted
therafor, and sny divisions, comtinuations, veissuas and extensions theraof,

b agres that, when requested, § wil, without charge to said corporation but 3t ks expense, sign 3l papers, tahe of
rightiul oaths, make st righviul declarations and do 3l acts which may be necessary, desivable or convenlent for securing and
maintaining patents or sther forms of grotection for sald inventions In any and aff countries and for vesting title thereto in ssid
COTpOration; itH SUCCERSNeS, assigns oF nomineas,

bagree that 1 will cormmunicste to sald corporation or its reprasentatives any facts Koown o me respecting said
fevendions and when requested by sald corporstion and at Bis expense wiff testify in any legasl procesdings, and generaly do
avarything possibls 1o ald sald corporation, 18 successory, avsigns and legel representatives or nomineas, 1o obialn or enforce
proper protaction for said inventions i any and ol countries.

i authorze and empowsr said corporation, 115 Sutcessars, assigns of nominges, to malke application for patent or other
form of protection for said inventions in U8 o thel own name, OF it mylour name, in any and 28 countries and o invoke and
clainy for any applcation for patent or other form of protection for said inventions fled by it or them, the benefit of the right of
priority provided by the international Convention for the Protection of industrisl Property, as amended, or by any convantion
which may henceforth be subsiituted for it and o involke and clalm such right of priority without fusther written or orsl
autharization from me,

i horeby consent thet & copy of this assignment shali be deemed a full fagal and formal equivalent of any assignment,
onsent to file or ke document which may be required in any country for any purposs and mare particutarly in proof of the
righit of the said corgoration or 18 SuCCe5S0rs, 338igns Or nominess 19 apply for patent o other groper protection for said
bweentions, and to clalm the zforesaid benefits of the vight of priority provided by the international Conventlon for the
Protaction of industriai Property, as amendsd, of by any convention which may henceforth Do substituted for it,

i povenant with Thomson Licensing, s successors, assigns, lagsl representatives, and nominess, that to the best ot my
knowiedge the right, title and interast herein conveyed by me are free and clear of any encumbrancs, and that | have full sight
1o convey the same as herein exprasssd.

Signed at (&% S o Date ms‘“f PEY i3
B
fnventor ~
Name Fierre ANDRIGN .
{Type or Print} féignattsre in Fult ~ No initials)
Bost Office
Address Tachnicolor R&D Frange, 875, avenue des Champs Blancs

ZAL das Champs Blancs, £ 17616, 35578 Cesaon-Sévigns, FRANCE

T Withess ZD@% EN ‘:D L% s B

{Type or Print}

2% Witness WH(@&;}»&Q (,R;fi{&’"@t? 3

{Tvoe or Print) {
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Customer No. 24498 DECLARATION Docket No.PF120008

As 2 below named inventor, | hereby declare that:

{ balisve | am the ovigingl lnventor or an origing! joint inventor of the subject matter which is claimed and for which a patant
fs sought on the invention entitied
HETHGD ARD DEVICE FOR CODING AN IMAGE BLOCK, CORRESPONDING METHOD AND DECODING DEVCE

tha spacification of which was Biad on_Jamuery 10, 2073 a5 Applioation Serlad No. _PCT/EPZOT /050388 and was smended an
. or, if not identified here by fliing date and sevial numbaer, is attachad hereto.

The sbova-dantified application was made or authorized to be made by mae,

{ have reviewsd and understand the conténts of the abovs identified specification, inciuding the clelms, a5 amended by any
smandment referred to above.

{ acknewiedge the duty to disclose information which is material to patentablity as defined in 37 CFR 1.58, including for
continuation-in-part spplications, moteril mformation whish became avaliable betwaen ths filing date of the prior application
and the nationa) or PCT intesnetional fing date of the continuation-in-part application.

{hereby decisre that af siatements made hergin of my own knowledge are true and that all statements made on
nformation and belisf ars balisved to be trus; and further that these statements wers made with the knowledge that wiltful
Lasfie {sé%temems and the like so made sre punishable by fine or imprisenment of not move than five (8} years, or bath, under 18

j 1B

ASSIOMNMENT AMND ACRNIMENT IN AN APFLICATION FOR LETTERS PATENY

For valuahle consideration vecelved, | hersby sell, assign and transfer te Thomson Licensing, 8 corporstion duly
srganized and existing under the faws of the country of Franes, its successors, and assigns my entire right, title and Interast,
for sff countries in and to said mvandons, and all the rights snd privilages under any snd i Letters Patent that may be granted
therefor, snd any divisions, continuations, reissues and sxtensions thereof.

{ agree that, when requested, | will, without cherge to said corporation but ot s oxponse, sign sl papers, take all
dghtful osths, make all rightiul declarations and do all acts which may be necessary, desirable or convanient for secwing sed
meintaining patents or other forms of protection for sald inventions In any and aif countries and for vesting title therats in sald
corporation, its suscessars, assigns or nominess,

{ sgree that § wil communicate to seid corporation of Rs representatives any facls known to me respecting sald
nvantions and when requested by ssid corporation and at its expense wil testily n any legal procesdings, snd genersly do
averything possitle to aid said corpuration, its successors, sssigns and legel rapresentatives or norminges, to obtaln ur enforce
proper protection for sald inventions in any and aif countriss.

1 authorize and empower sald corporation, it sucesssors, assigns or nominess, to make application for patent or other
form of protection for said inventions in its or thelr own name, oF In my/our same, It any and alf countries and tg invake and
claim for any appiication for patent or other form of protection for seid iventions fied by it or them, the Denefit of the right of
priofity provided by the intemations! Conventan for the Protection of industrial Property, as amended, or by any convertion
which may henceforth be substituted for i, and to invoke and claim such right of priprity without furthar written o arad
authorization from me:

§ hevaby consent that & copy of this assignment shall be deemed 2 full legal and formal equivalent of any sssignment,
consent to file or like decument which may be required in any sountry for any purpess and mare particularly in proof of the
right of the seid corporstion or Ry successors, assigns or nominges to apply for patent or other praper protection for said
ventions, and to clam the sforessid banefits of the right of priority provided by the international Convention for tha
Protaction of mdustial Property, #8 amended, or by any convention which may hanceforth be substituted for it

{ covenant with Thomson Licensing, s successors, assigns, legsl reprasentatives, and nominess, that to the best of my
kniowladges the right, ttle and nterest hereln conveyed by me are rae and dlear of any encumbrance, and that | have full ight
1o convey the same as hersin exprossed.

Signed at CE S int . SO AT pate. \owwaan AL, 9013
~d s 4
nventor g"’ Mf>' a »@W‘ ‘“"::";3
Name Phillppe SALMON sl
{Type or Print) {Signature in Full - No-4miiais)
Basgt Office
Address Tachnicolor R&D France, 975, avenue des Champs Blancs

ZAC des Champs Blancs, 08 17818, 353578 Casson-Sévignd, FRANCE

1™ Witness - oo
{Type or Print} {Signature In Full - No initials)
S S LN
2 Witness g %&“ DAL A \\/i At é@@?’”
{Type or Print) {Signature I Full ~ No inltials)
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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

| U.S. APPLICATION NUMBER NO. FIRST NAMED INVENTOR ATTY. DOCKET NO.
14/372,021 Philippe Bordes PF120006

24498 | INTERNATIONAL APPLICATION NO. |
Robert D. Shedd, Patent Operations PCT/EP2013/050399
THOMSON Licensing LLC LA. FILING DATE PRIORITY DATE

2 Independence Way 01/10/2013 01/13/2012
Suite 200

Princeton, NJ 08540-6620 CONFIRMATION NO. 8346

371 ACCEPTANCE LETTER

O

NOTICE OF ACCEPTANCE OF APPLICATION UNDER 35 U.S.C 371 AND 37 CFR 1.495

The applicant is hereby advised that the United States Patent and Trademark Office, in its capacity as a
Designated / Elected Office (37 CFR 1.495), has ACCEPTED the above identified international application for
national patentability examination in the United States Patent and Trademark Office.

The United States Application Number assigned to the application is shown above. A Filing Receipt will be
issued for the present application in due course. THE DATE APPEARING ON THE FILING RECEIPT AS THE
"FILING DATE or 371(c) DATE" IS THE DATE ON WHICH THE LAST OF THE 35 U.S.C. 371 (c)(1) and (c)(2)
REQUIREMENTS HAS BEEN RECEIVED IN THE OFFICE. THIS DATE IS SHOWN BELOW. The filing date of
the above identified application is the international filing date of the international application (Article 11(3) and 35
U.S.C. 363)

07/13/2014
DATE OF RECEIPT OF 35 U.S.C.
371(c)(1) and (c)(2) REQUIREMENTS

The following items have been received:

+ Copy of the International Application filed on 07/13/2014

+ Copy of the International Search Report filed on 07/13/2014
+ Copy of IPE Report filed on 11/10/2014

* Preliminary Amendments filed on 07/13/2014

« Information Disclosure Statements filed on 07/13/2014

+ Inventor's Oath or Declaration filed on 07/13/2014

* Request for Inmediate Examination filed on 07/13/2014

+ U.S. Basic National Fees filed on 07/13/2014

+ Assignment filed on 07/13/2014

+ Priority Documents filed on 07/13/2014

« Power of Attorney filed on 07/13/2014

+ Authorization to Permit Access filed on 07/13/2014

+ Application Data Sheet (37 CFR 1.76) filed on 07/13/2014

page 1 of 2

FORM PCT/DO/EO/903 (371 Acceptance Notice)
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Applicant is reminded that any communications to the United States Patent and Trademark Office must be mailed
to the address given in the heading and include the U.S. application no. shown above (37 CFR 1.5)

CHARITTA A SHELTON

Telephone: (571) 272-3926

page 2 of 2

FORM PCT/DO/EO/903 (371 Acceptance Notice)
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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 CLAIMSIND CLAIMS
14/372,021 07/13/2014 1900 PF120006 12 4
CONFIRMATION NO. 8346
24498 FILING RECEIPT
Robert D. Shedd, Patent Operations
THOMSON Licensing LLG IR A AR
2 Independence Way 0000000 7180852
Suite 200

Princeton, NJ 08540-6620
Date Mailed: 11/14/2014

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

Inventor(s)

Philippe Bordes, Laille, FRANCE;

Pierre Andrivon, Liffre, FRANCE;

Philippe Salmon, Saint Sulpice La Foret, FRANCE;
Applicant(s)

THOMSON LICENSING, Issy de Moulineaux, FRANCE

Power of Attorney: The patent practitioners associated with Customer Number 24498

Domestic Priority data as claimed by applicant
This application is a 371 of PCT/EP2013/050399 01/10/2013

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the
USPTO. Please see http://www.uspto.gov for more information.)
FRANCE FR1250334 01/13/2012

Permission to Access - A proper Authorization to Permit Access to Application by Participating Offices
(PTO/SB/39 or its equivalent) has been received by the USPTO.

If Required, Foreign Filing License Granted: 11/10/2014

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 14/372,021

Projected Publication Date: 02/19/2015
Non-Publication Request: No

Early Publication Request: No
page 1 of 3
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Title

METHOD AND DEVICE FOR CODING AN IMAGE BLOCK, CORRESPONDING DECODING
METHOD AND DECODING DEVICE

Preliminary Class

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

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

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

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

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

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
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).

page 2 of 3
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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
technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call
+1-202-482-6800.

page 3 of 3
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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 14/372,021
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 OFR 1.16(a), (5), or (6)) N/A N/A N/A N/A 280
SEARCH FEE
(37 GFR 1.18(K), @), or (m)} N/A N/A N/A N/A 480
EXAMINATION FEE
(37 GFR 1.16(0), (p), or (@) N/A N/A N/A N/A 720
TOTAL CLAIMS ] *
(37 CFR 1.16(i)) 12 minus 20= OR |« 80 - 0.00
INDEPENDENT CLAIMS ] *
(37 CFR 1.16(h)) 4 minus 3 = 1 x 420 - 420
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 1900
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
i Total . i = =
s (37 CF% ?.16(i)) Minus = OR |« =
a Independent * Minus | *** =
E (37 CFR 1.16(h)) = OR |« =
<§( Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
{Column 1) {Column 2) {Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
1N} Total * Minus * = =
= (37 CF% ?.16(i)) OR |x =
% Independent * Minus | *** = = OR |x =
L (37 CFR 1.16(h))
<§( Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".
*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1.
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MULTIPLE DEPENDENT CLAIM
FEE CALCULATION SHEET

Substitute for Form PTO-1360
(For use with Form PTO/SB/06)

Application Number

14372021

Filing Date

Applicant(s) Phlllppe BORDES

* May be used for additional claims or amendments

CLAIMS AS FILED AFTER FIRST AFTER SECOND * * *
AMENDMENT AMENDMENT
Indep I Depend Indep I Depend Indep I Depend Indep I Depend Indep I Depend Indep I Depend

1 1 1 51
2 1 52
3 1 53
4 1 1 54
5 4 1 55
6 1 1 56
7 1 57
8 1 58
9 1 1 59
10 4 1 £0
11 1 1 61
12 1 62
13 1 1 63
14 1 64
15 1 65
16 1 66
17 1 67
18 1 68
19 69
20 70
21 71
22 72
23 73
24 74
25 75
26 76
27 77
28 78
29 79
30 80
31 81
32 82
33 83
34 84
35 85
36 86
37 87
38 88
39 89
40 90
41 91
42 92
43 93
44 94
45 95
46 96
47 97
48 98
49 99
50 100

Total Indep 4 4 0

— T | — | — |

Depend

N N N
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
14/372,021 07/13/2014 Philippe Bordes PF120006

CONFIRMATION NO. 8346

24498 PUBLICATION NOTICE

Robert D. Shedd, Patent Operations

THOMSON Licensing LLC LR L

4 Research Way 00000007347847

3rd Floor

Princeton, NJ 08543
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Application No. Applicant(s)
14/372,021 BORDES ET AL.

Office Action Summary Examiner Art Unit AIA (First Inventor to File)
JIMMY S. LEE 2486 ,S\l‘g“‘s

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 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
)X Responsive to communication(s) filed on 7/11/2014.
[] A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon ____.
2a)[] This action is FINAL. 2b)[X] This action is non-final.

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

4)[] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*
5)X Claim(s) 1,4-6,9-11.13 and 15-18 is/are pending in the application.

5a) Of the above claim(s) is/are withdrawn from consideration.
6)[] Claim(s) ____is/are allowed.
7)X Claim(s) 1,4-6,9-11,13 and 15-18 is/are rejected.
8)[] Claim(s) _____is/are objected to.
9] Claim(s) are subject to restriction and/or election requirement.

* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a
participating intellectual property office for the corresponding application. For more information, please see
hitp/hwww usplo gov/patents/init_events/peh/indax.jsp or send an inquiry to PPHieaedback@uspio.qoy.

Application Papers
10)[] The specification is objected to by the Examiner.
11)[] The drawing(s) filed on 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)[X] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a)DXJ Al b)[] Some** ¢)[] None of the:
1.4 Certified copies of the priority documents have been received.
2.[] Certified copies of the priority documents have been received in Application No.
3.0 Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
** See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)

1) IZI Notice of References Cited (PTO-892) 3) |:| Interview Summary (PTO-413)
. . Paper No(s)/Mail Date.

2) x Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4) l:l Other-

Paper No(s)/Mail Date 8/24/2015.7/13/2014.
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DETAILED ACTION
Notice of Pre-AIA or AIA Status

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

Claim Interpretations — 35 USC § 112(f)
The following is a quotation of 35 U.S.C. 112(f):

(f) Element in Claim for a Combination. — An element in a claim for a combination may be expressed
as a means or step for performing a specified function without the recital of structure, material, or acts
in support thereof, and such claim shall be construed to cover the corresponding structure, material, or
acts described in the specification and equivalents thereof.

The following is a quotation of pre-AIA 35 U.S.C. 112, sixth paragraph:

An element in a claim for a combination may be expressed as a means or step for performing a
specified function without the recital of structure, material, or acts in support thereof, and such claim
shall be construed to cover the corresponding structure, material, or acts described in the specification
and equivalents thereof.

Use of the word “means” (or “step for”) in a claim with functional language creates a rebuttable
presumption that the claim element is to be treated in accordance with 35 U.S.C. 112(f) (pre-AIA 35 U.S.C. 112,
sixth paragraph).

In addition, please see Supplemental Examination Guidelines for Determining Compliance With

35 U.S.C. 112 and for Treatment of Related Issues In Patent Applications, January 21,2011 for a

list of other phrases that may also invoke § 112, sixth paragraph treatment (i.e., "mechanism for,"

"module for," "device for,” "unit for," "component for," "element for,” "member for," "apparatus
for,” "machine for," and "system for").

The presumption that 35 U.S.C. 112(f) (pre-AlIA 35 U.S.C. 112, sixth paragraph) is invoked is rebutted
when the function is recited with sufficient structure, material, or acts within the claim itself to entirely perform the

recited function.

Absence of the word “means” (or “step for”) in a claim creates a rebuttable presumption that the claim
element is not to be treated in accordance with 35 U.S.C. 112(f) (pre-AIA 35 U.S.C. 112, sixth paragraph). The
presumption that 35 U.S.C. 112(f) (pre-AlIA 35 U.S.C. 112, sixth paragraph) is not invoked is rebutted when the
claim element recites function but fails to recite sufficiently definite structure, material or acts to perform that

function.
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Claim elements in this application that use the word “means” (or “step for””) are presumed to invoke 35
U.S.C. 112(f) except as otherwise indicated in an Office action. Similarly, claim elements that do not use the word
“means” (or “step for”) are presumed not to invoke 35 U.S.C. 112(f) except as otherwise indicated in an Office
action.

"o

1. Claim limitation “a module configured to resample”, “a module configured to motion compensate”, “a

LI T3 LI N3 LI T3

module configured to decode”, “a module configured to reconstruct”, “a module configured to resample”, “a module
configured to motion compensate”, “a module configured to calculate”, and “a module configured to code” have
been interpreted under 35 U.S.C. 112(f) or pre-AIA 35 U.S.C. 112, sixth paragraph, because they use a generic

LI T3 LIS

placeholder “module” coupled with functional language “resample”, “motion compensate”, “decode”, “reconstruct”,
“resample”, “motion compensate”, “calculate”, and “code” without reciting sufficient structure to achieve the
function. Furthermore, the generic placeholder is not preceded by a structural modifier.

Since the claim limitation(s) invokes 35 U.S.C. 112(f) or pre-AIA 35 U.S.C. 112, sixth paragraph, claim(s)
11, 13, and 15-18 have been interpreted to cover the corresponding structure described in the specification that
achieves the claimed function, and equivalents thereof.

A review of the specification shows that the following appears to be the corresponding structure described
in the specification for the 35 U.S.C. 112(f) or pre-AIA 35 U.S.C. 112, sixth paragraph limitation:

The second paragraph on the 14" page of the specification indicates that the described modules shown in
figure 12 (of ENC) and 13 (DECOD), can be grouped together in a single circuit or constitute functions of the same
software or of separate entities. It is further described in the specification on page 16 that DECOD has a
reconstruction module DEC which can generate decoded data as well as motion data as motion vectors. But motion
compensate and resample are not explicitly detailed with relation to the decoding. However, the examiner would
like to note that the closest analog to a module configured to motion compensate would be the PRED which is a
prediction module; but, maintains that explicitly a module configured to motion compensate is not clearly defined.
With regards to the ENC, module AR is able to subsample for bitrate reconstruction, an ADD]1 that generates

residue or residual blocks, and a coding module COD able to code quantized data are described in the paragraph that

begins on page 15 and ends on page 16. But explicit module functioning as a motion compensating module is not
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indicated in the specification. However, the examiner would like to note, again, that the closest analog to a module
configured to motion compensate would be the PRED which is a prediction module; but, maintains that explicitly a
module configured to motion compensate is not clearly defined..

If applicant wishes to provide further explanation or dispute the examiner’s interpretation of the
corresponding structure, applicant must identify the corresponding structure with reference to the specification by
page and line number, and to the drawing, if any, by reference characters in response to this Office action.

If applicant does not intend to have the claim limitation(s) treated under 35 U.S.C. 112(f) or pre-AIA 35
U.S.C. 112, sixth paragraph, applicant may amend the claim(s) so that it/they will clearly not invoke 35 U.S.C.
112(f) or pre-AIA 35 U.S.C. 112, sixth paragraph, or present a sufficient showing that the claim recites/recite
sufficient structure, material, or acts for performing the claimed function to preclude application of 35 U.S.C. 112(f)
or pre-AlA 35 U.S.C. 112, sixth paragraph.

For more information, see MPEP § 2173 et seq. and Supplementary Examination Guidelines for
Determining Compliance With 35 U.S.C. 112 and for Treatment of Related Issues in Patent Applications, 76 FR

7162, 7167 (Feb. 9, 2011).

Claim Rejections - 35 USC § 112
The following is a quotation of 35 U.S.C. 112(b):
(b) CONCLUSION.—The specification shall conclude with one or more claims particularly pointing

out and distinctly claiming the subject matter which the inventor or a joint inventor regards as the
invention.

The following is a quotation of 35 U.S.C. 112 (pre-AIA), second paragraph:
The specification shall conclude with one or more claims particularly pointing out and distinctly
claiming the subject matter which the applicant regards as his invention.

1. Claim 11, 13, 15-18 are rejected under 35 U.S.C. 112(b) or 35 U.S.C. 112 (pre-AIA), second paragraph, as
being indefinite for failing to particularly point out and distinctly claim the subject matter which the inventor or a
joint inventor, or for pre-AIA the applicant regards as the invention.

Claim element(s) “module configured to resample”, “module configured to motion compensate” of claim

11 are limitations that invoke 35 U.S.C. 112(f) or pre-AIA 35 U.S.C. 112, 6th paragraph. Additionally,

claim elements “module configured to motion compensate” of claim 13 is a limitation that invokes 35
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U.S.C. 112(f) or pre-AIA 35 U.S.C. 112, 6th paragraph. In particular, nowhere in the specification can
there be indicated or identified a setting section with particular support found within the specification nor
anything specifically which is identified as what could be a processing section. Because of this
consideration, the examiner considers that the claimed setting section and processing section of the
apparatus claim are not supported by the specification and rendered indefinite.
If applicant does not wish to have the claim limitation treated under 35 U.S.C. 112(f) or pre-AIA 35 U.S.C.
112, 6th Paragraph applicant may:
(a) Amend the claim to add structure, material or acts that are sufficient to perform the
claimed function; or
(b) Present a sufficient showing that the claim limitation recites sufficient structure, material,
or acts for performing the claimed function to preclude application of 35 U.S.C. 112(f) or pre-AIA 35 U.S.C. 112,

sixth paragraph. For more information, see MPEP § 2181.

Claim Rejections - 35 USC § 103
The following is a quotation of pre-AIA 35 U.S.C. 103(a) which forms the basis for all obviousness rejections set
forth in this Office action:
(a) A patent may not be obtained though the invention is not identically disclosed or described as set
forth in section 102, if the differences between the subject matter sought to be patented and the prior art
are such that the subject matter as a whole would have been obvious at the time the invention was made

to a person having ordinary skill in the art to which said subject matter pertains. Patentability shall not
be negatived by the manner in which the invention was made.

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 (1966), that are applied for
establishing a background for determining obviousness under pre-AIA 35 U.S.C. 103(a) are summarized as follows:
1. Determining the scope and contents of the prior art.
2. Ascertaining the differences between the prior art and the claims at issue.
3. Resolving the level of ordinary skill in the pertinent art.

4. Considering objective evidence present in the application indicating obviousness or nonobviousness.
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1. Claim 1, 5, 6, 10, 11, 13, 16, and 18 are rejected under pre-AIA 35 U.S.C. 103(a) as being unpatentable

over Ye et al. (US 8199812 B2) with Hong et al. (US 20130003847 A1) (with relevant prior art citation from

provisional application 61/503092 filed 6/30/2011)

Regarding claim 1, Ye teaches,

A decoding method of a binary siream (“entrepy decoding technigue to decode the information”

by entropy wndt 32a of video decodey 88 Fig. 3, 13:34-18] o reconstruct a current image {ouiput of

inverse fransform undt 38a “combined with upsampled base layer information as ouiput of

upsarapier 397 which is upsampled to enbancement layer spatial vesolation)f 13:27-2%, 14:25-27]

COmPrising:

- sampling said reference image opsampling from a lower resolution base lnyer™pid:16-
17} 1o the size of said current image {*to the higher resolution of the enhancement layer”
opcourring in two dimensions)i 14:16-17] with @ resarapling filter composed of an borizontal
resaapling Glter (base layer video “upsampled in the horizonial direction” designated
“iabel X731 14:22-24] and a vortical resamphing filter (array X “upsampled in the vertical
direction” designated “label £ 14:24-27]

- motion compensating Fmotion compensation unit 547 depicied in Fig. 3iFig, 3-54,
13:26-217 o reference block of said resampled reconstructed reference image *receives
motion veclors and one or more reconstrucied reference frames” from reference frame
store 62 and spsampled motion base motion layer motion vectors as depicied in Fig.
313:26-23, 12:45-47] with at least one interpolation flter (Mhilinear

interpolation™} 16:11-14] composed of & horizontal rontion corgpensation derpolatinn filter
tapsampled base layer pixels in a borizontal divection, “hilinear interpolation in that
direction is inveked” to obiain valee in upsarnpled data)f16:11-14] and 2 vertical motion
compensation interpolation filter, (upsampled base laver pixels fn a vertical divection,
“then bilinesr interpolafion in the! divection is invoked” o obiain value in upsampled

dataii6: 1114}
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- decoding, “entrepy decoding fechnigque™ 1 3:15-16] for the currerd block, applisd io
encoded video hitstream™)13:15] a residuse block, {produce residual coefficients which
have “inverse transformm, e.g., an inverse DT, to the coefficizniy fo produce residual
Blocks” E3:25-26] and

- reconstructing the current block “form decoded bloeks™H13:31.32] from said residoe
biock (“residual blocks™13:31] and from said motion compensated reference block,
{motion compensation unit 34 producing “metion compensated bloeks™ (made from
motion vectors and ane or more reconsirocted refervence framesd 13:28-221 which ars
summaned with resicheal bBocks to “form decoded blocks™13:29-32)

wherein resanphing Coepsampling”1{16:8] and motion compensating Pmation
eompensation” using upsampled motion vectors associated with the motion up sampler
61312:45-47] are perforned iointly by applying a vertical filter (base layer resobution {o
enhancement layer resociution “upsampled in the vertica! divection™y14:15-17,24-25}
equal o said vertical ootion coupensation intorpolation Giter (motion upsampler &1
*upsample motion vectors associaied with the base laver so thai such motion vectors
correspond {0 the spatial resolution of ihe enhancement laver video data™}13:18-13]
composed with satd vertical resampling filter (bilinear interpidation in that direction based
on “same base layer coding block in g given direction” of upsampled data)f 16:9-14] and
a horizontal filier {(base layer resolution fo enhancement layver resolution “upsampled in
the horizontal divection™}{14:38-17.22] equal o said horizontal motion compensation
interpolation filier (motion upsampler 61 “upsample motion vectors assaciated with the
base layer so that such motion veciors correspond o the spatial resolution of the
enhancement fayer video data™y13:006-13]

composed with said honzontal resampling filter (bilincar interpolation in that direction
based on “same base layer coding block in a given direction” of upsampled data{16:%-

14}
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Bt dows not explicitdy teach,
A decoding method of a binary stream o reconstruct a current block of a current troage from a
reference inage reconstrected at a different size from the size of saad cwrrerd image comprising:
- resamphing said reconstructed reference tmage of satd current image with a resamphing Blter
composed of an horizontal resampling filter and & vertical resampling fihter;
However, Hong teaches,
A decoding method (Fig. 3 depicting a decoder Y38, Fig. 3] of a binary stream (bifsiveams 308
and 316{Hg. 3-308, 314} to reconstruct a cument block (PU of the enhancement laver motion
compensaied using upsampled reconstructed base layer samples) 80, 3% of a current iroage front
a reference image reconstiucted al a different size {(“reference pivtures” stored in a base layer} Y591
from the sive of said current image {(upscaled “to reflect the pictare size ratio between the base
fayer and the enhancement layer" WS89 conprismg:
- resampling Cupsampled form 3137 from upscale uni 33I45%, Fig, 3-311] caid
reconstracted referonce image (“reconstructed picture sample 3897959} of said cugent
tmags {“eoded enhancement laver picture M YE1 with 2 resaropling filter (upscaie unlt
3HDIYEY, Fig, 3-314
It would have been obvious to one with ordinary skill in the art to combine the adaptive upsampling of Ye

with the layer sampling of Hong to use upsampled reconstructed base layer references. The benefit comes

from using upsampled base layer references increases potential for increases in coding efficiency.

Regarding claim 5, Ye in view of Hong teach the limitation of claim 1,
Ye teaches additionally,
scalable stream conprising # base laver {“hase layer information” from entropy unit
5253 12:86-87] coding low resohution mages Mlower resolution base layer’}{14:18-16) and at
frast one enhancement laver (Menbancement layer information” from entropy unit 524)12:54-

58] coding high resolution unages, (“higher resolution of the ephancement laver™y{14:16-17]
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sapd corrent trmage is one of smd lngh resolition nnages and said reference image 1 one of the low
resolofion rpages. (“opsarapling from a lower resolotion base fayer to the higher resolution of

the enhancernend bayer™{14:15.17]

With regards to claim 6, it is the encoding method of decoding method claim 1. Claim 1 can teach the limitations of
claim 6 with exception to the following limitations which are still taught by Ye:
- caboulanog, (Clorm " H5:28] for the cnoerd block, ‘origiaal, corrent video block 3116381 2
resihie Mook (“residual video bloek™HE$:28] from cad correre block and from said mction compensated
reference block, by “sabtracting the prediciion video block produced by motion compensation uni
37 from the priginal, cwreent video block 3173H6:28-36] and
-~ ending the residue block {guantization wnii 41 “goantizes the residual ivansform block
eaefficienis” 1 11:8-%1 in 2 binary stream, (“entropy undl 46 codes guantized fransform
eoefficients™ [ 11:29-34]

Refer to the rejection of claim | 1o feach the rest of the rejection of claim 6.

Regarding claimn 10, dependent on claro 6, it is the encoding claio of decoding method claion 5, dependent on claim

1. Refer to the rejection of claiin 5 to teach the rejection of claim 10

tegarding claim H, it is the decoding device claim of decoding method olaim 1. Refer 1o the rejection of clam § o

reject clainy 11,

tegarding claim 13, it is the encoding device claim of encoding method olaim 6. Refer 1o the rejection of clam 6 (o

refect claing 13,

Regarding claimg 16, dependent o clairg 11, 1t is the decnding device claim of decoding rmuethod olanmn 3, dependent

on claim 1. Befer to the rejection of claim 5§ 10 teach the rajection of caim 16
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Regarding claim 18, dependent on elarm 13, 1t is the encoding claim of decoding method clairs S, dependent on

claim . Refer 1o the rejection of claim 5 to teach the rejection of clair 15,

2. Claim 4, 9, 15, and 17 are rejected under pre-AIA 35 U.S.C. 103(a) as being unpatentable over Ye et al.
(US 8199812 B2) with Hong et al. (US 20130003847 A1) (with relevant prior art citation from provisional
application 61/503092 filed 6/30/2011) in view of Karczewicz et al. (US 20090175336 A1)
Regarding claim 4, Ye with Hong teach the limitations of claim 1,
But not explicitly the additional limitations of claim 4,
However, Karzewicz teaches,
borizontal filier and the vertical filter (*borizonial and/or vertical synuueiry “by filier wat
473 [86%] being defined by Gltecing coeffaients, *relative io other fiter cnefficient¢” )65}
said decoding method further corapeises a decading step of said fidtering cocefficients. {("decoder
may reconsiruct ail of the filer coeficients™ ¥ 651
It would have been obvious to one with ordinary skill in the art to combine the adaptive upsampling of Ye
with the layer sampling of Hong with filter of Karczewicz to have filter coefficients relative to other filter

coefficients. The benefit of this being this reduces the amount of data needed to convey filter coefficients.

egarding claim 9, dependent on olaim G, it 18 the encoding clanm of decoding method claim 4, depondent on clamm

. Refer to the rejection of claim 4 to teach the rejection of olamm 3.

tegarding claim |5, dependent on claim 11, 1t is the decoding device clamm of decoding method olaim 4, dependent

on chkum §. Refer to the rejoction of claim 4 1o feach the rejection of claing 15,

Regarding clapn 17, dependent o clairg 13, 1t is the encoding clatm of decoding roethod clarn 4, dependent on

clairg 1. Refer to the rejecuion of clain 4 to teach the rejection of clazm 17,
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Conclusion

Any inquiry concerning this communication or earlier communications from the examiner should be
directed to JIMMY S. LEE whose telephone number is (571)270-7322. The examiner can normally be reached on
Monday thru Friday 10-7.

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, MEHRDAD
DASTOURI can be reached on 571-272-7418. The fax phone number for the organization where this application or
proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the Patent Application Information
Retrieval (PAIR) system. Status information for published applications may be obtained from either Private PAIR
or Public PAIR. Status information for unpublished applications is available through Private PAIR only. For more
information about the PAIR system, see http://pair-direct.uspto.gov. Should you have questions on access to the
Private PAIR system, contact the Flectronic 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.

/JIMMY S LEE/
Examiner, Art Unit 2486

/MOHAMMED RAHAMAN/
Primary Examiner, Art Unit 2486
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Ref {iHits Search Query DBs Default iPlurals {iTime
# Operator Stamp
L1 659 filter$3 with coefficient$3 with (horizontal$3 and vertical$3) and USPAT {OR ON 2017/03/17
decod$3 15:17
2 19077741 i@AD<"20120113" Us OR ON 2017/03/17
PGPUB; 15:18
USPAT
L3 2570 375/240.02,240.020.ccls. Us OR ON 2017/03/17
PGPUB; 15:18
USPAT
L4 130369 h04n19/117,105,146,172,176,423,439,44,523,59,80,82,152,159,33.cpc. {{US OR ON 2017/03/17
PGPUB; 15:18
USPAT
L5 270 1 and L2 and (L3 L4) USPAT §OR ON 2017/03/17
15:18
L6 {98 filter$3 with coefficient$3 with (horizontal$3 and vertical$3) same USPAT {OR ON 2017/03/17
decod$3 15:18
L8 143 6 and L2 and (L3 L4) USPAT §OR ON 2017/03/17
15:18
L9 i1 "20090175336" USPAT §OR ON 2017/03/17
15:23
L10 {2 "20090175336" Us OR ON 2017/03/17
PGPUB; 15:24
USPAT
L11 {270 1 and L2 and (L3 L4) Us OR ON 2017/03/17
PGPUB; 15:24
USPAT
L12 {43 6 and L2 and (L3 L4) Us OR ON 2017/03/17
PGPUB; 15:24
USPAT
S1 1223 (("THOMSON") near3 ("LICENSING")). AANM. USPAT {OR ON 2017/03/06
12:54
S2 160 (("BORDES') near3 ("Philippe”)).INV. Us OR ON 2017/03/06
PGPUB; 12:54
USPAT;
USOCR
S3 i1 (("ANDRIVON") near3 ("Pierre")).INV. Us OR ON 2017/03/06
PGPUB; 12:55
USPAT;
USOCR
4 23 (("SALMON") near3 ("Philippe")).INV. Us OR ON 2017/03/06
PGPUB; 12:55
USPAT;
USOCR
S5 19076723 {@AD<"20120113" Us OR ON 2017/03/06
PGPUB; 12:56
USPAT
S6 12570 375/240.02,240.020.ccls. Us OR ON 2017/03/06
PGPUB; 16:26
USPAT
S7 130224 h04n19/117,105,146,172,176,423,439,44,523,59,80,82,152,159,33.cpc. {{US OR ON 2017/03/06
PGPUB; 16:27
USPAT
S8 39 (sampl$3 resampl$3) same (construct$3 reconstruct$3) with siz$3 same {USPAT {OR ON 2017/03/09
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§ E §|horizonta|$3 same vertical$3 i i i 12:47
S9 119077264 {{@AD<"20120113" Us OR ON 2017/03/09
PGPUB; 12:48
USPAT
S10 {12570 375/240.02,240.020.ccls. Us OR ON 2017/03/09
PGPUB; 12:48
USPAT
S11 130277 h04n19/117,105,146,172,176,423,439,44,523,59,80,82,152,159,33.cpc. {US OR ON 2017/03/09
PGPUB; 12:48
USPAT
S12 i1 S8 and S9 and (S10 S11) USPAT §OR ON 2017/03/09
12:48
S13 i1 "20130077883" USPAT {OR ON 2017/03/09
12:48
S14 50519 horizontal$3 same vertical$3 same motion$3 USPAT $OR ON 2017/03/09
18:00
S15 1961 (horizontal$3 same vertical$3) with filter$3 same motion$3 USPAT $OR ON 2017/03/09
18:00
S17 119077264 i@AD<"20120113" Us OR ON 2017/03/09
PGPUB; 18:00
USPAT
518 {1286 375/240.%.ccls. and S17 and S15 USPAT §OR ON 2017/03/09
18:00
S$19 270 (horizontal$3 same vertical$3) with filter$3 same motion$3 with USPAT $OR ON 2017/03/09
compensat$3 18:01
S20 11138 375/240.%.ccls. and S17 and S19 USPAT §OR ON 2017/03/09
18:01
S21 5 (horizontal$3 same vertical$3) with filter$3 with (resampl$3 USPAT $OR ON 2017/03/10
reconstrut$3) same motion$3 with compensat$3 16:09
S22 16 (horizontal$3 same vertical$3) with filter$3 with (resampl$3 USPAT H#OR ON 2017/03/10
reconstruct$3) same motion$3 with compensat$3 16:10
S23 119077264 {{@AD<"20120113" Us OR ON 2017/03/10
PGPUB; 16:10
USPAT
S24 {2 375/240.%.ccls. and $23 and S22 USPAT #OR ON 2017/03/10
16:10
S25 i35 (horizontal$3 same vertical$3) with filter$3 with (resampl$3 USPAT $OR ON 2017/03/10
reconstruct$3) same4 motion$3 with compensat$3 17:38
526 ii14 (horizontal$3 same vertical$3) with filter$3 with (resampl$3 USPAT $OR ON 2017/03/10
reconstruct$3) same2 motion$3 with compensat$3 17:38
S27 i3 375/240.%.ccls. and $23 and $26 USPAT §OR ON 2017/03/10
17:38
S28 {7 375/240.%.ccls. and $23 and $25 NOT 27 USPAT #OR ON 2017/03/10
17:40
S29 0 (horizontal$3 same vertical$3) with filter$3 with (resampl$3 with USPAT HOR ON 2017/03/10
reconstruct$3) 19:39
S30 {0 (horizontal$3 same vertical$3) with filter$3 with (resampl$3 same USPAT §OR ON 2017/03/10
reconstruct$3) 19:40
S31 169 (horizontal$3 same vertical$3) with filter$3 and (resampl$3 same USPAT #OR ON 2017/03/10
reconstruct$3) 19:40
S32 §0 (horizontal$3 same vertical$3) with filter$3 and (resampl$3 same USPAT {OR ON 2017/03/10
reconstruct$3) with motion$3 with compensat$3 19:40
S33 14 (horizontal$3 same vertical$3) with filter$3 and (resampl$3 same USPAT HOR ON 2017/03/10
reconstruct$3) with motion$3 19:41
S34 {2 375/240.%.ccls. and $23 and S33 USPAT $OR ON 2017/03/10
19:41
S35 {32445 (horizontal$3 and vertical$3) with (sampl$3 resampl$3 filter$3) USPAT {OR ON 2017/03/14
23:02
S36 11190148 ii(interpolat$4 extrapolat$4 downsampl$3 upsampl$3 resampl$3) USPAT HOR ON 2017/03/14
23:03
{ ! ] N
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S37 ii84268 motion$3 with (estimat$3 compnesat$4 determin$5s) USPAT $OR ON 2017/03/14
23:03
S38 112097 S35 and S36 and S37 USPAT $OR ON 2017/03/14
23:03
S39 {12570 375/240.02,240.020.ccls. Us OR ON 2017/03/14
PGPUB; 23:04
USPAT
$40 1130324 h04n19/117,105,146,172,176,423,439,44,523,59,80,82,152,159,33.cpc. {US OR ON 2017/03/14
PGPUB; 23:04
USPAT
$41 11483 $40 and S39 USPAT §OR ON 2017/03/14
23:04
$42 119077739 {@AD<"20120113" Us OR ON 2017/03/14
PGPUB; 23:04
USPAT
43 {14 42 and $41 and S38 USPAT #OR ON 2017/03/14
23:04
44 169138 ((horizontal$3 and vertical$3) 2D two with dimension$3 "2" with USPAT $OR ON 2017/03/15
dimension$3)with (sampl$3 resampl$3 filter$3) 12:44
45 184268 motion$3 with (estimat$3 compnesat$4 determin$5s) USPAT $OR ON 2017/03/15
13:06
46 1311 ((horizontal$3 and vertical$3) 2D two with dimension$3 "2" with USPAT H#OR ON 2017/03/15
dimension$3) with (sampl$3 resampl$3 filter$3) with $45 13:06
$47 112570 375/240.02,240.020.ccls. Us OR ON 2017/03/15
PGPUB; 13:06
USPAT
$48 1130324 h04n19/117,105,146,172,176,423,439,44,523,59,80,82,152,159,33.cpc. {US OR ON 2017/03/15
PGPUB; 13:06
USPAT
$49 11483 48 and A7 USPAT HOR ON 2017/03/15
13:06
S50 119077739 {@AD<"20120113" Us OR ON 2017/03/15
PGPUB; 13:06
USPAT
S51 i1 S50 and $49 and $46 USPAT {OR ON 2017/03/15
13:06
S52 190 "375".clas. and h04n19/$.cpc. and S50 and 46 USPAT HOR ON 2017/03/15
13:48
S53 {189 S52 not S51 USPAT $OR ON 2017/03/15
13:48
S54 11885 (horizontal$3 and vertical$3) with $45 USPAT #OR ON 2017/03/15
13:49
S55 119 S54 and $49 and S50 USPAT {OR ON 2017/03/15
13:49
S56 1190148 ii(interpolat$4 extrapolat$4 downsampl$3 upsampl$3 resampl$3) USPAT #OR ON 2017/03/15
14:39
S57 15168 (horizontal$3 and vertical$3) with S56 USPAT H#OR ON 2017/03/15
14:39
S58 {117 S57 and $49 and S50 USPAT #OR ON 2017/03/15
14:40
S59 i1 (US-8199812-$).did. USPAT {OR ON 2017/03/15
16:51
S60 i1 S59 and motion$3 with compensat$4 USPAT $OR ON 2017/03/15
16:51
S61 i1 "20080165848" USPAT §OR ON 2017/03/15
16:54
S62 i1 S59 and residu$3 with block USPAT {OR ON 2017/03/15
17:25
S63 i1 S59 and residu$3 with block same (cod$3 encod$3 decod$3) USPAT $OR ON 2017/03/15
17:25
i i
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S66 (i1 S59 and reconstruct$3 with residu$3 USPAT $OR ON 2017/03/15
22:26
S67 i1 S59 and reconstruct$3 with block$3 USPAT §OR ON 2017/03/15
22:27
S68 i1 S59 and reconstruct$3 USPAT $OR ON 2017/03/15
22:30
S69 i1 "5614952".pn. USPAT $OR ON 2017/03/17
01:18
S70 31 (cod$3 encod$3 decod$3) and reconstruct$3 with (resampl$3 USPAT HOR ON 2017/03/17
upsampl$3 downsampl$3) with ((horizontal$3 and vertical$3) 2D two 01:30
with dimension$3 "2" with dimension$3)
S71 12570 375/240.02,240.020.ccls. Us OR ON 2017/03/17
PGPUB; 01:30
USPAT
S72 130369 h04n19/117,105,146,172,176,423,439,44,523,59,80,82,152,159,33.cpc. {{US OR ON 2017/03/17
PGPUB; 01:30
USPAT
S73 11483 S72 and S71 USPAT {OR ON 2017/03/17
01:30
S74 19077741 {@AD<"20120113" Us OR ON 2017/03/17
PGPUB; 01:30
USPAT
S75 {0 S73 and S74 and S70 USPAT #OR ON 2017/03/17
01:30
S76 {127 S74 and S70 USPAT §OR ON 2017/03/17
01:31
S77 #19 (horizontal$3 and vertical$3) with reconstruct$3 with (resampl$3 USPAT $OR ON 2017/03/17
upsampl$3 downsampl$3) 01:35
S78 1118 S77 and S74 USPAT {OR ON 2017/03/17
01:35
S79 {1696 (horizontal$3 and vertical$3) with (resampl$3 upsampl$3 USPAT {OR ON 2017/03/17
downsampl$3) 01:56
S80 139 (horizontal$3 and vertical$3) with (resampl$3 upsampl$3 downsampl$3) {USPAT {OR ON 2017/03/17
with referenc$3 01:56
$83 {0 $80 and S74 and S73 USPAT #OR ON 2017/03/17
01:57
S84 1137 S80 and S74 USPAT {OR ON 2017/03/17
01:57
3885 10 "20130003847" USPAT HOR ON 2017/03/17
13:28
3886 i1 "20130003847" Us OR ON 2017/03/17
PGPUB; 13:29
USPAT
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Serial No.: 14/372,021 Attorney Docket: PF120006
Art Unit: 2486

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant: Philippe Bordes, et al.

Ser. No.: 14/372,021

Filed: July 13, 2014

For: METHOD AND DEVICE FOR CODING AN IMAGE BLOCK,
CORRESPONDING DECODING METHOD AND DECODING
DEVICE

Examiner: Jimmy S. Lee

Art Unit: 2486

Customer No.: 24336

Confirmation No.: 8346

RESPONSE UNDER 37 CFR §1.111

Mail Stop Amendment
Commissioner for Patents
P.O, Box 1450

Alexandria, VA 22313-1450
Examiner:

Responsive to the Office Action dated March 23, 2017 having a
shortened statutory period for responses which expires on June 23, 2017,
Applicants hereby submit the following Amendment with the accompanying
remarks. Reconsideration of the application in view of the Amendment is

respectfully requested.

-1-
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Listing and Amendments to the Claims

This listing of claims will replace all prior versions, and listings, of claims in
the application.
1. (Currently amended) A decoding method of a binary stream to reconstruct a
current block of a current image from a reference image reconstructed at a different
size from the size of said current image comprising:
- resampling said reconstructed reference image to the size of said current image
with a resampling filter composed of an horizontal resampling filter and a vertical
resampling filter;
- motion compensating a reference block of said resampled reconstructed
reference image with at least one interpolation filter composed of a horizontal
motion compensation interpolation filter and a vertical motion compensation
interpolation filter,
- decoding, for the current block, a residue block, and
- reconstructing the current block from said residue block and from said motion
compensated reference block,
wherein resampling and motion compensating are performed jointly by applying a
single vertical filter equal to said vertical motion compensation interpolation filter
composed with said vertical resampling filter and a single horizontal filter equal to
said horizontal motion compensation interpolation filter composed with said

horizontal resampling filter.

2. (Canceled)

-
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3. (Canceled)

4. (Previously presented) The decoding method according to claim 1, wherein the
horizontal filter and the vertical filter being defined by filtering coefficients, said

decoding method further comprises a decoding step of said filtering coefficients.

5. (Previously presented) The decoding method according to claim 1, wherein said
binary stream is a scalable stream comprising a base layer coding low resolution
images and at least one enhancement layer coding high resolution images, said
current image is one of said high resolution images and said reference image is

one of the low resolution images.

6. (Currently amended) A coding method of a current block of a current image from
a reference image reconstructed at a different size from the size of said current
image comprising:

- resampling said reconstructed reference image to the size of said current
image with a resampling filter composed of an horizontal resampling filter and a
vertical resampling filter;

- motion compensating a reference block of said resampled reconstructed
reference image with at least one interpolation filter composed of a horizontal
motion compensation interpolation filter and a vertical motion compensation

interpolation filter,

-3-
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- calculating, for the current block, a residue block from said current block and
from said motion compensated reference block, and

- coding the residue block in a binary stream,

wherein resampling and motion compensating are performed jointly by applying a
single vertical filter equal to said vertical motion compensation interpolation filter
composed with said vertical resampling filter and a single horizontal filter equal to
said horizontal motion compensation interpolation filter composed with said

horizontal resampling filter.

7. (Canceled)

8. (Canceled)

9. (Previously presented) The coding method according to claim 6, wherein the
horizontal filter and the vertical filter being defined by filtering coefficients, said

coding method further comprises a coding step of said filtering coefficients.

10. (Previously presented) The coding method according to claim 6, wherein said
binary stream is a scalable stream comprising a base layer coding low resolution
images and at least one enhancement layer coding high resolution images, said
current image is one of said high resolution images and said reference image is

one of the low resolution images.

-4-
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11. (Currently amended) A decoding device ef-a-binary-stream-to-reconstruct-a

size-from-the-size-of said-currentimage comprising at least one circuit configured

fo:

- access, from a decoded picture buffer, a reference image reconstructed at a

size different from the size of a current image;

- amodule-configured-to resample said reconstructed reference image to the
size of said current image with a resampling filter composed of an horizontal
resampling filter and a vertical resampling filter;

- amodule-cenfigured-te motion compensate the reference block with at least

one interpolation filter,

- amodule-configuredte decode, for the a current block of said current image, a

residue block from a binary stream, and

-  amodule-configured-to reconstruct the current block from said residue block
and from said motion compensated reference block, wherein the-medule-configured
to resample and the-medule-configured to motion compensate are one-and-the
same-module-which-is-configured-te performed jointly resampling-and-meotion
compensating by applying a single vertical filter equal to said vertical motion
compensation interpolation filter composed with said vertical resampling filter and a
single horizontal filter equal to said horizontal motion compensation interpolation

filter composed with said horizontal resampling filter.

12. (Canceled)

-5-
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13. (Currently amended) A coding device of-a-current-block-of-a-currentimage-from

image comprising at least one circuit configured to:

- access, from a decoded picture buffer, a reference image reconstructed at a

size different from the size of a current image;

- amodule-configured-to resample said reconstructed reference image to the
size of said current image with a resampling filter composed of an horizontal
resampling filter and a vertical resampling filter;

- amodule-cenfigured-to motion compensate the reference block with at least

one interpolation filter,

- amedule-cenfigured-to calculate, for the a current block of said current image,
a residue block from said current block and from said motion compensated

reference block, and

- awmodule-configured-to code the residue block in a binary stream, wherein the

module-configured to resample and the-medule-cenfigured to motion compensate
are one-and-the-same-module-which-is-configured-to performed jointly resampling
and-motion-compensating by applying a single vertical filter equal to said vertical
motion compensation interpolation filter composed with said vertical resampling
filter and a single horizontal filter equal to said horizontal motion compensation

interpolation filter composed with said horizontal resampling filter.

14. (Canceled)

-6-
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15. (Previously presented) The decoding device according to claim 11, wherein the
horizontal filter and the vertical filter being defined by filtering coefficients, said
decoding device further comprises a module configured to decode said filtering

coefficients.

16. (Previously presented) The decoding device according to claim 11, wherein
said binary stream is a scalable stream comprising a base layer coding low
resolution images and at least one enhancement layer coding high resolution
images, said current image is one of said high resolution images and said reference

image is one of the low resolution images.

17. (Previously presented) The coding device according to claim 13, wherein the
horizontal filter and the vertical filter being defined by filtering coefficients, said
coding device further comprises a module configured to code said filtering

coefficients.

18. (Previously presented) The coding device according to claim 13, wherein said
binary stream is a scalable stream comprising a base layer coding low resolution
images and at least one enhancement layer coding high resolution images, said
current image is one of said high resolution images and said reference image is

one of the low resolution images.
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Remarks/Arguments

The Office Action mailed March 23, 2017 has been reviewed and carefully
considered. Claims 1, 6, 11 and 13 have been amended. No new matter has been
introduced. Claims 1, 4-6, 9-11, 13 and 15-18 are now pending in this application.
Reconsideration of the above-identified application, as herein amended and in view

of the following remarks, is respectfully requested.

L Rejections under 35 U.S.C. § 112

Claims 11, 13 and 15-18 stand rejected under 35 U.S.C. §112(b) as being
indefinite with respect to the features “module configured to resample” and “module
configured to motion compensate”. While Applicant disagrees, Applicant has
amended the claims to specify that these are features of “at least one circuit”.
These features are disclosed at least on p. 14, lines 16-19 of the Original
Specification.

Furthermore, Applicant has added the features of “a decoded picture buffer”
to the device of claim 11. The device of claim 11 also includes filters which are
components used in image processing. Claim 11 further provides that the blocks
are coded in a binary stream or decoded from a binary stream. Therefore, the
features concerning processing recited in the claims are sufficiently clear under 35
U.S.C. §112(b).

Thus, reconsideration of the rejections is respectfully requested.
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il Rejections under 35 U.S.C. § 102 and § 103

Claims 1, 5, 6, 10, 11, 13, 16 and 18 stand rejected under 35 U.S.C. § 103
as being unpatentable over U.S. Patent No. 8199812 to Ye et al. (hereinafter “Ye")
in view of U.S. Publication No. 2013/0003847 to Hong et al. (hereinafter “Hong").
Claims 4, 9, 15 and 17 stand rejected under 35 U.S.C. § 103 as being unpatentable
over Ye and Hong in view of U.S. Publication No. 2009/0175336 to Karczewicz et
al. (hereinafter “Karczewicz”).

The failure of an asserted combination to teach or suggest each and every
feature of a claim remains fatal to an obviousness rejection under 35 U.S.C.
§103. Section §2143.03 of the MPEP requires the “consideration” of every claim
feature in an obviousness determination. To render a claim unpatentable, however,
the Office must do more than merely “consider” each and every feature for this
claim. Instead, the asserted combination of the patents must also teach or suggest
each and every claim feature. See In re Royka, 490 F.2d 981, 180 USPQ 580
(CCPA 1974) (emphasis added) (to establish prima facie obviousness of a claimed
invention, all the claim features must be taught or suggested by the prior art). “if an
independent claim is nonobvious under 35 U.S.C. 103, then any claim depending
therefrom is nonobvious” (MPEP §2143.03, citing /n re Fine, 837 F.2d 1071, 5
USPQ2d 1596 (Fed. Cir. 1988)).

Amended independent claim 1 recites, inter alia, a decoding method of a
binary stream to reconstruct a current block of a current image from a reference
image reconstructed at a different size from the size of said current image that

includes:
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“resampling said reconstructed reference image to the size of said current
image with a resampling filter composed of an horizontal resampling filter and a
vertical resampling filter;

motion compensating a reference block of the resampled reconstructed
reference image with at least one interpolation filter composed of a horizontal
motion compensation interpolation filter and a vertical motion compensation
interpolation filter,
wherein resampling and motion compensating are performed jointly by applying a
single vertical filter equal to said vertical motion compensation interpolation filter
composed with said vertical resampling filter and a single horizontal filter equal to
said horizontal motion compensation interpolation filter composed with said
horizontal resampling filter”.

Ye is totally silent with respect to the above mentioned features. In
particular, Ye fails to teach motion compensating a reference block of the
resampled reconstructed reference image. The Examiner asserts on page 6 of the
Office Action that the resampled reconstructed reference image is the output of the
module 59 of Figure 3.

wiverse transform uait 58 “combined with upsampled base tayer information as output of
upsampler 597 which is upswmpled to enbancement layer spatial resolotion){ 13:27-29, 14:25-27}

Indeed, the module 59 is the only module of the decoder that refers to
upsampling of video blocks (see Ye, Col. 14 lines 38-42). However, the motion
compensation unit 54 in Figure 3 does not motion compensate blocks of the

upsampled picture as opposed to what is claimed in claim 1. In Ye the motion

-10-
Page 197 of 332



Serial No.: 14/372,021 Attorney Docket: PF120006
Art Unit: 2486

compensation unit 54 clearly applies to the picture from the reference frame store
62 (see also Ye, Col. 13 lines 33-35) and not to the picture provided by the
upsampler 59.

The Examiner further asserts that Ye discloses motion compensating a
reference block of the resampled reconstructed reference image with at least one
interpolation filter by referring to the bilinear interpolation mentioned on Col. 16,

lines 11-14.
- motion compensating (“motion compensation wnit 347 depicled in Fig. 3if¥ig 3-34,
13:26-211 a reference block of said resanipied reconstructed reference imiage (receives
motion veciors and one or more reconstrucied reference frames” from reference frame
store 62 and upssupled motion base modion layer sustton veciors a3 depicied i Fig,
3HE3:26-23, 12:45-47] with at lzast one interpolation Ritex (“hilineay

interpolation™f16:11-14] composed of @ horizoutel yontion compensation erpolation filter

The applicant draws attention of the Examiner to the fact that the bilinear
interpolation is used for the upsampling not for the motion compensation (“/f the
base layer belong to the same base layer coding block in a given direction then

bilinear interpolation in that direction is invoked to obtain the value in the

upsampled data”). The motion compensation in Ye is not done by the bilinear
interpolation filter.

In addition, in Ye the motion compensation and upsampling are clearly not
performed jointly for two reasons. First, they are performed by different modules,
motion compensation being performed by module 54 and upsampling being

performed by module 59. Second, motion compensation is applied on a picture
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from the reference frame store 54, said picture being reconstructed from the
outputs of modules 59, 58A, 54 and further 53.

The motion compensation in Ye makes use of upsampled motion vectors.
However, motion compensation and upsampling the reconstructed reference
picture are not performed jointly by applying a single vertical and a single
horizontal filter. The motion upsampler 61 upsampled motion vectors not a picture
and is different than the upsampler 59 that upsampled a picture. The bilinear
interpolation filter of Ye is not capable of doing the motion compensation. In Ye
both operations are independent and realized by different modules namely
upsampler 59 and motion compensation unit 54.

Hong merely discloses upscaling reconstructed base layer samples which
can be used as input in upsampled form in the enhancement layer encoder (see
[0054 of provisional application]) and motion compensation in the enhancement
layer decoder 302. However, Hong does not cure the above deficiencies. In
particular, Hong does not teach that upscaling (304 on Figure 3) and motion
compensating (302 in Fig.3 ) are performed jointly by applying a single vertical
filter equal to said vertical motion compensation interpolation filter composed with
said vertical resampling filter and a single horizontal filter equal to said horizontal
motion compensation interpolation filter composed with said horizontal resampling
filter. In Hong, the upsamplings 304 and 310 are performed independently from
motion compensation.

Karczewicz does not cure the above deficiencies. In particular, Karczewicz

does not teach that resampling and motion compensating are performed jointly by
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applying a single vertical filter equal to said vertical motion compensation
interpolation filter composed with said vertical resampling filter and a single
horizontal filter equal to said horizontal motion compensation interpolation filter
composed with said horizontal resampling filter.

Claim 1 is thus patentable. The same rationale applies to the other
independent claims. The dependent claims are also patentable by virtue of their
dependency.

Thus, reconsideration of the rejections is respectfully requested.
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liL. Conclusion

It is respectfully submitted that all pending claims are in condition for
allowance. The Applicant reserves the right to pursue the cancelled claims in a
separately filed continuation application. Early and favorable consideration is
respectfully requested.

It is believed that no additional fees or charges are currently due.
However, in the event that any additional fees or charges are required at this
time in connection with the application, they may be charged to Applicants’
representatives Deposit Account No. 07-0832.

Respectfully submitted,

e
/

Jngn G/Tutunjian
(Reg. Ng. 39,405)

H

TUTUNJIAN & BITETTO, P.C.
401 Broadhollow Road, Suite 402
Melville, NY 11747

(631) 844-0080

Dated: (O/H /’7
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DETAILED ACTION
Notice of Pre-AIA or AIA Status

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

Response to Arguments
2. Applicant’s arguments with respect to the interpretation under 35 U.S.C. 112(f) has been fully considered

and 1s withdrawn.

3. Applicant’s arguments with respect to the rejection under 35 U.S.C. 112(b) has been fully considered and is
withdrawn.
4. Applicant’s arguments filed 6/14/2017 have been fully considered but they are not persuasive. To start, the

applicant argues the application of Ye to teach the limitations of the claimed invention. Specifically, the applicant
argues that Ye is silent with regards to motion compensating a reference block of the resampled reconstructed
reference image. The applicant supports this with arguing that the motion compensation unit 54 of Ye fig. 3 does not
motion compensate blocks and indicates that module 59 refers to upsampling of video blocks, which the applicant
believes are not motion compensated by the prior art. However, what is taught by Ye, and relied upon, is that the
process of motion compensation by the motion compensation unit 54 takes in for motion compensation the received
motion vectors and one or more reconstructed frames from the reference store 62 which produces motion
compensated blocks. In this way, although there is no motion compensation of the upsample from module 59, the
examiner observes that what is being taught by Ye is motion compensation of a reconstructed reference frame
(resampled reconstructed reference image) using motion vectors decoded unit 52a and motion up sampler 61
(motion compensation used on the reconstructed reference image) to produce motion compensated blocks which are
then summed with residual blocks to form decoded blocks; which, to the examiner, is similar to the claimed motion
compensating a reference block of the resampled reconstructed reference image.

5. The applicant then argues the citing of Ye to teach motion compensating with at least one interpolation
filter by referring to the bilinear interpolation, arguing that bilinear interpolation is used for upsampling not for the
motion compensation. However, in view of this argument, the applicant asserts later on in the claim that the motion

compensation and resampling are performed jointly, which to the examiner reads to the claim entirely that the
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resampling and motion compensation occur at the same time. In this way, it indicates that the process performs
jointly the mechanism of motion and filtering as presented in the claimed invention. To the examiner, this makes it
capable to implement the filtering of the horizontal and vertical up sample of Ye to be relevant to the motion
compensation being presented in the prior art of record of the motion vectors and reconstructed reference frames. To
more clearly elaborate, since the sampling occurs jointly as the motion compensation, it still teaches that the
horizontal filtering and vertical filtering performed in the sampling is performed jointly with the motion
compensation as claimed which is specified in the last limitation of the claimed invention.

6. The applicant then provides the argument that module 54 and 59 are not clearly performed jointly.
However, since the reference blocks being used can be generated by the interpolation as previously indicated which
are then used in motion compensation since the reference frame store 62 also stores reference blocks, the use of the
interpolation of the upsampler 59 can still be associated with the motion compensation unit 54 since reference
blocks supplied from the reference frame store 62 are provided to motion compensation and for decoding video to

drive display device. The examiner maintains that Ye teaches the claimed invention.

Claim Rejections - 35 USC § 103
The following is a quotation of pre-AIA 35 U.S.C. 103(a) which forms the basis for all obviousness rejections set
forth in this Office action:
(a) A patent may not be obtained though the invention is not identically disclosed or described as set
forth in section 102, if the differences between the subject matter sought to be patented and the prior art
are such that the subject matter as a whole would have been obvious at the time the invention was made

to a person having ordinary skill in the art to which said subject matter pertains. Patentability shall not
be negatived by the manner in which the invention was made.

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 (1966), that are applied for
establishing a background for determining obviousness under pre-AIA 35 U.S.C. 103(a) are summarized as follows:
1. Determining the scope and contents of the prior art.
2. Ascertaining the differences between the prior art and the claims at issue.
3. Resolving the level of ordinary skill in the pertinent art.

4. Considering objective evidence present in the application indicating obviousness or nonobviousness.
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1. Claim 1, 5, 6, 10, 11, 13, 16, and 18 are rejected under pre-AIA 35 U.S.C. 103(a) as being unpatentable

over Ye et al. (US 8199812 B2) with Hong et al. (US 20130003847 A1) (with relevant prior art citation from

provisional application 61/503092 filed 6/30/2011)

Regarding claim 1, Ye teaches,

A decoding method of a binary siream (“entrepy decoding technigue to decode the information”

by entropy wndt 32a of video decodey 88 Fig. 3, 13:34-18] o reconstruct a current image {ouiput of

inverse fransform undt 38a “combined with upsampled base layer information as ouiput of

upsarapier 597 which is upsampled to enbancement layer spatial vesolation)f 13:27-2%, 14:25-27]

COmPrising:

- sampling said reference image opsampling from a lower resolution base lnyer™pid:16-
17} 1o the size of said current inmage {“io the higher resolution of the enhancement layer”
opcourring in two dimensions)i 14:16-17] with @ resarapling filter composed of an borizontal
resaapling Glter (base layer video “upsampled in the horizonial direction” designated
“iabel X731 14:22-24] and a vortical resamphing filter (array X “upsampled in the vertical
divection” designated “label £ 14:24-27]

- motion compensating Fmotion compensation unit 547 depicied in Fig. 3iFig, 3-54,
13:26-217 o reference block of said resampled reconstructed reference image *receives
motion veclors and one or more reconstrucied reference frames” from reference frame
store 62 and spsampled motion base motion layer motion vectors as depicied in Fig.
313:26-23, 12:45-47] with at least one interpolation flter (Mhilinear

interpolation™} 16:11-14] composed of & horizontal rontion corgpensation derpolatinn filter
tapsampled base layer pixels in a borizontal divection, “hilinear interpolation in that
direction is inveked” to obiain valee in upsarnpled data)f16:11-14] and 2 vertical motion
compensation interpolation filter, (upsampled base laver pixels fn a vertical divection,
“then bilinesr interpolafion in the! divection is invoked” o obiain value in upsampled

dataii6: 1114}
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- decoding, “entrepy decoding fechnigque™ 1 3:15-16] for the currerd block, Happlisd io
encoded video hitstream™)13:15] a residuse block, {produce residual coefficients which
have “inverse transformm, e.g., an inverse DT, to the coefficizniy fo produce residual
Blocks” E3:25-26] and

- reconstructing the current block “form decoded bloeks™H13:31.32] from said residoe
biock (“residual blocks™13:31] and from said motion compensated reference block,
{motion compensation unit 34 producing “metion compensated bloeks™ (made from
motion vectors and ane or more reconsirocted refervence framesd 13:28-221 which ars
summaned with resicheal bBocks to “form decoded blocks™13:29-32)

wherein resanphing Coepsampling”1{16:8] and motion compensating Pmation
eompensation” using upsampled motion vectors associated with the motion up sampler
&1312:45-471 are performed jointly by applving a single vertical filter (base layer resoloiion
i enhapcement layey vesolution “apsampled in the vertical divection™y]14:15-17,24.258}
equal o said vertical ootion coupensation intorpolation Giter (motion upsampler &1
*upsample motion vectors associaied with the base laver so thai such motion vectors
correspond {0 the spatial resolution of ihe enhancement laver video data™}13:18-13]
composed with satd vertical resampling filter (bilinear interpidation in that direction based
on “same base layer coding block in g given direction” of upsampled data)f 16:9-14] and
a single horizontal filier (hase layer resolution {0 enhancement ayer resolution
“upsampled in the horivontal divection™}{14:15-17,22] equal to said horizontal motion
corapensation interpolation filter (mation upsampler 81 *upsample motion vectors
associated with the base layer so that such mdion vectors correspond to the spatial
resobution of the eabancement laver video data’13:18-13]

composed with said honzontal resampling filter (bilincar interpolation in that direction
based on “same base layer coding block in a given direction” of upsampled data{16:%-

14}
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Bt dows not explicitdy teach,
A decoding method of a binary stream o reconstruct a current block of a current troage from a
reference inage reconstrected at a different size from the size of saad cwrrerd image comprising:
- resamphing said reconstructed reference tmage of satd current image with a resamphing Blter
composed of an horizontal resampling filter and & vertical resampling fihter;
However, Hong teaches,
A decoding method (Fig. 3 depicting a decoder Y38, Fig. 3] of a binary stream (bifsiveams 308
and 316{Hg. 3-308, 314} to reconstruct a cument block PU of the enhancement laver motion
compensaied using upsampled reconstructed base layer samples) 80, 3% of a current iroage front
a reference image reconstiucted al a different size *reference pivtures” stored in a base layer} Y591
from the sive of said current image {(upscaled “to reflect the pictare size ratio between the base
fayer and the enhancement layer" WS89 conprismg:
- resampling Cupsampled form 3137 from upscale uni 33I45%, Fig, 3-311] caid
reconstracted referonce image (“reconstracted picture sample 3897959} of said cugeant
tmags {“eoded enhancement laver picture M YE1 with 2 resaropling filter (upscaie unlt
3HDIYEY, Fig, 3-314
It would have been obvious to one with ordinary skill in the art to combine the adaptive upsampling of Ye

with the layer sampling of Hong to use upsampled reconstructed base layer references. The benefit comes

from using upsampled base layer references increases potential for increases in coding efficiency.

Regarding claim 5, Ye in view of Hong teach the limitation of claim 1,
Ye teaches additionally,
scalable stream conprising # base laver {“hase layer information” from entropy unit
5253 12:86-87] coding low resohution mages Mlower resolution base layer’}{14:18-16) and at
frast one enhancement laver (Menbancement layer information” from entropy unit 524)12:54-

58] coding high resolution unages, (“higher resolution of the ephancement laver™y{14:16-17]
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sapd corrent trmage is one of smd lngh resolition nnages and said reference image 1 one of the low
resolofion rpages. (“opsarapling from a lower resolotion base fayer to the higher resolution of

the enhancernend bayer™{14:15.17]

With regards to claim 6, it is the encoding method of decoding method claim 1. Claim 1 can teach the limitations of
claim 6 with exception to the following limitations which are still taught by Ye:
- caboulanog, (Clorm " H5:28] for the cnoerd block, ‘origiaal, corrent video block 3116381 2
resihie Mook (“residual video bloek™HE$:28] from cad correre block and from said mction compensated
reference block, by “sabtracting the prediciion video block produced by motion compensation uni
37 from the priginal, cwreent video block 3173H6:28-36] and
-~ ending the residue block {guantization wnii 41 “goantizes the residual ivansform block
eaefficienis” 1 11:8-%1 in 2 binary stream, (“entropy undl 46 codes guantized fransform
eoefficients™ [ 11:29-34]

Refer to the rejection of claim | 1o feach the rest of the rejection of claim 6.

Regarding claimn 10, dependent on claro 6, it is the encoding claio of decoding method claion 5, dependent on claim

1. Refer to the rejection of claiin 5 to teach the rejection of claim 10

tegarding claim H, it is the decoding device claim of decoding method olaim 1. Refer 1o the rejection of clam § o

reject clainy 11,

tegarding claim 13, it is the encoding device claim of encoding method olaim 6. Refer 1o the rejection of clam 6 (o

refect claing 13,

Regarding claimg 16, dependent o clairg 11, 1t is the decnding device claim of decoding rmuethod olanmn 3, dependent

on claim 1. Befer to the rejection of claim 5§ 10 teach the rajection of caim 16
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Regarding claim 18, dependent on elarm 13, 1t is the encoding claim of decoding method clairs S, dependent on

claim . Refer 1o the rejection of claim 5 to teach the rejection of clair 15,

2. Claim 4, 9, 15, and 17 are rejected under pre-AIA 35 U.S.C. 103(a) as being unpatentable over Ye et al.
(US 8199812 B2) with Hong et al. (US 20130003847 A1) (with relevant prior art citation from provisional
application 61/503092 filed 6/30/2011) in view of Karczewicz et al. (US 20090175336 A1)
Regarding claim 4, Ye with Hong teach the limitations of claim 1,
But not explicitly the additional limitations of claim 4,
However, Karzewicz teaches,
borizontal filier and the vertical filter (*borizonial and/or vertical synuueiry “by filier wat
473 [86%] being defined by Gltecing coeffaients, *relative io other fiter cnefficient¢” )65}
said decoding method further corapeises a decading step of said fidtering cocefficients. {("decoder
may reconsiruct ail of the filer coeficients™ ¥ 651
It would have been obvious to one with ordinary skill in the art to combine the adaptive upsampling of Ye
with the layer sampling of Hong with filter of Karczewicz to have filter coefficients relative to other filter

coefficients. The benefit of this being this reduces the amount of data needed to convey filter coefficients.

egarding claim 9, dependent on olaim G, it 18 the encoding clanm of decoding method claim 4, depondent on clamm

. Refer to the rejection of claim 4 to teach the rejection of olamm 3.

tegarding claim |5, dependent on claim 11, 1t is the decoding device clamm of decoding method olaim 4, dependent

on chkum §. Refer to the rejoction of claim 4 1o feach the rejection of claing 15,

Regarding clapn 17, dependent o clairg 13, 1t is the encoding clatm of decoding roethod clarn 4, dependent on

clairg 1. Refer to the rejecuion of clain 4 to teach the rejection of clazm 17,

Page 219 of 332



Application/Control Number: 14/372,021 Page 9
Art Unit: 2486

Conclusion
7. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time policy as set forth in
37 CFR 1.136(a).

A shortened statutory period for reply to this final action is set to expire THREE MONTHS from the
mailing date of this action. In the event a first reply is filed within TWO MONTHS of the mailing date of this final
action and the advisory action is not mailed until after the end of the THREE-MONTH shortened statutory period,
then the shortened statutory period will expire on the date the advisory action is mailed, and any extension fee
pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, however,
will the statutory period for reply expire later than SIX MONTHS from the mailing date of this final action.

Any inquiry concerning this communication or earlier communications from the examiner should be
directed to JIMMY S. LEE whose telephone number is (571)270-7322. The examiner can normally be reached on
Monday thru Friday 10-7.

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, MEHRDAD
DASTOURI can be reached on 571-272-7418. The fax phone number for the organization where this application or
proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the Patent Application Information
Retrieval (PAIR) system. Status information for published applications may be obtained from either Private PAIR
or Public PAIR. Status information for unpublished applications is available through Private PAIR only. For more
information about the PAIR system, see http://pair-direct.uspto.gov. Should you have questions on access to the
Private PAIR system, contact the Flectronic 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.
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/JIMMY S LEE/
Examiner, Art Unit 2486

/MOHAMMED RAHAMAN/
Primary Examiner, Art Unit 2486
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remarks. Reconsideration of the application in view of the Amendment is
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Listing and Amendments to the Claims

This listing of claims will replace all prior versions, and listings, of claims in

the application.

1. (Currently amended) A decoding method of a binary stream to reconstruct a |

current block of a current image from a reference block of a reference image

reconstructed at a different size from the size of said current image, said

reconstructed reference image being stored in a decoded picture buffer comprising:

- motion compensating said a reference block of said resampled reconstructed

reference image by applying a single horizontal filter GFn with-atleast-one

and a single vertical filter GFv successively on the lines and on the columns of

pixels of said reference block, metien-compensation-interpolation-filter;

- decoding, for the current block, a residue block, and

- reconstructing the current block from said residue block and from said

motion compensated reference block,

wherein said re

applying-a single vertical filter GFv applied on a pixel s is such that

GFv(s)=MCIFWSCFv(s)), where MCIFv is a vertical motion compensation

interpolation filter and SCFv is a vertical resampling filter and wherein said single

horizontal filter GF1 applied on a pixel u is such that GFr(u)=MCIFH(SCFH(u)),

-
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where MCIFH is a horizontal motion compensation interpolation filter and SCFH is a

horizontal resampling filter and wherein no resampled version of said reconstructed

reference image is stored in the decoded picture buffer. equal-to-said-vertical

2. (Canceled)

3. (Canceled)

4. (Currently amended) The decoding method according to claim 1, wherein the
single horizontal filter and the single vertical filter being defined by filtering
coefficients, said decoding method further comprises a decoding step of said

filtering coefficients.

5. (Previously presented) The decoding method according to claim 1, wherein said
binary stream is a scalable stream comprising a base layer coding low resolution
images and at least one enhancement layer coding high resolution images, said
current image is one of said high resolution images and said reference image is

one of the low resolution images.

6. (Currently amended) A coding method of a current block of a current image from

a reference block of a reference image reconstructed at a different size from the

-3-
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size of said current image, said reconstructed reference image being stored in a

decoded picture buffer comprising:

- motion compensating a said reference block of said resampled

reconstructed reference image by applying a single horizontal filter GFnand a

single vertical filter GFv successively on the lines and on the columns of pixels of

said reference block, with-at-least-one-interpolation-filter-composed-of-a-herizontal

- calculating, for the current block, a residue block from said current block and
from said motion compensated reference block, and
- coding the residue block in a binary stream,

wherein said single vertical filter GFv applied on a pixel s is such that

GFv(s)=MCIFW(SCFv(s)), where MCIFv is a vertical motion compensation

interpolation filter and SCFv is a vertical resampling filter and wherein said single

horizontal filter GFx applied on a pixel u is such that GFu(u)=MCIF1(SCFn(u)),

where MCIFH is a horizontal motion compensation interpolation filter and SCFn is a

horizontal resampling filter and wherein no resampled version of said reconstructed

reference image is stored in the decoded picture buffer.

-4-
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7. (Canceled)

8. (Canceled)

9. (Currently amended) The coding method according to claim 6, wherein the single
horizontal filter and the single vertical filter being defined by filtering coefficients,

said coding method further comprises a coding step of said filtering coefficients.

10. (Previously presented) The coding method according to claim 6, wherein said
binary stream is a scalable stream comprising a base layer coding low resolution
images and at least one enhancement layer coding high resolution images, said
current image is one of said high resolution images and said reference image is

one of the low resolution images.

11. (Currently amended) A decoding device comprising at least one circuit

configured to:

- access, from a decoded picture buffer, a reference image reconstructed at a

size different from the size of a current image;

-5-
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- motion compensate a the reference block of said reconstructed reference

image by applying a single horizontal filter GFu and a single vertical filter GFv

successively on the lines and on the columns of pixels of said reference block, -with
| . lation filter.

- decode, for a current block of said current image, a residue block from a

binary stream, and
- reconstruct the current block from said residue block and from said motion

compensated reference block, wherein said single vertical filter GFv applied on a

pixel s is such that GFv(s)=MCIFVW(SCFv(s)), where MCIFv is a vertical motion

compensation interpolation filter and SCFv is a vertical resampling filter and

wherein said single horizontal filter GF1 applied on a pixel u is such that

GFu(u)=MCIF4(SCFr(u)), where MCIFH is a horizontal motion compensation

interpolation filter and SCFn is a horizontal resampling filter and wherein no

resampled version of said reconstructed reference image is stored in the decoded
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12. (Canceled)

13. (Currently amended) A coding device comprising at least one circuit configured
to:
- access, from a decoded picture buffer, a reference image reconstructed at a

size different from the size of a current image;

- motion compensate a the reference block of said reconstructed reference

image by applying a single horizontal filter GF1 and a single vertical filter GFv

successively on the lines and on the columns of pixels of said reference block,
ith at ] . \ationfilter.

- calculate, for a current block of said current image, a residue block from said

current block and from said motion compensated reference block, and

- code the residue block in a binary stream, wherein said single vertical filter

GFv applied on a pixel s is such that GFv(s)=MCIFv(SCFv(s)), where MClIFvis a

vertical motion compensation interpolation filter and SCFv is a vertical resampling

filter and wherein said single horizontal filter GFu applied on a pixel u is such that

GFr(u)=MCIF1(SCFh(u)), where MCIFH is a horizontal motion compensation

interpolation filter and SCFH is a horizontal resampling filter and wherein no

resampled version of said reconstructed reference image is stored in the decoded

picture buffer.
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14. (Canceled)

15. (Currently amended) The decoding device according to claim 11, wherein the
single horizontal filter and the single vertical filter being defined by filtering
coefficients, said decoding device further comprises a module configured to decode

said filtering coefficients.

16. (Previously presented) The decoding device according to claim 11, wherein
said binary stream is a scalable stream comprising a base layer coding low
resolution images and at least one enhancement layer coding high resolution
images, said current image is one of said high resolution images and said reference

image is one of the low resolution images.

17. (Currently amended) The coding device according to claim 13, wherein the
single horizontal filter and the single vertical filter being defined by filtering
coefficients, said coding device further comprises a module configured to code said

filtering coefficients.
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18. (Previously presented) The coding device according to claim 13, wherein said
binary stream is a scalable stream comprising a base layer coding low resolution
images and at least one enhancement layer coding high resolution images, said
current image is one of said high resolution images and said reference image is

one of the low resolution images.
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Remarks/Arguments

The Final Office Action mailed October 10, 2017 has been reviewed and
carefully considered.

Claims 2-3, 7-8, 12 and 14 have been canceled without prejudice. Claims
1,4,6,9, 11, 13, 15 and 17 have been amended. No new matter has been
introduced. Claims 1, 4-6, 9-11, 13 and 15-18 are now pending in this application.

The independent claims are amended to make it clear that a block of a
reference image is motion compensated by applying a single horizontal filter GFn
and a single vertical filter GFv successively on the lines and on the columns of
pixels of the reference block, wherein the single vertical filter GFv(s) is equal to
MCIFv(SCFV(s)), wherein MCIFv is a vertical motion compensation interpolation
filter and SCFv is a vertical resampling filter and the single horizontal filter GFru) is
equal to MCIFH(SCFr(u)), wherein MCIFH is a horizontal motion compensation
interpolation filter and SCFw is a horizontal resampling filter. This is supported by
the specification page 8 lines 17-23 and further figure 6.

In addition, it is further specified that no version of the reconstructed
reference image is stored in the decoded picture buffer. This is supported by the
specification page 8 lines 11-12 and further lines 26-28.

Reconsideration of the above-identified application, as herein amended and

in view of the following remarks, is respectfully requested.

L. Rejection under 35 U.S.C. § 103

-10-
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Claims 1, 5, 6, 10, 11, 13, 16 and 18 stand rejected under 35 U.S.C. § 103
as being unpatentable over U.S. Patent No. 8199812 to Ye et al. (hereinafter “Ye”)
in view of U.S. Publication No. 2013/0003847 to Hong et al. (hereinafter “Hong").
Claims 4, 9, 15 and 17 stand rejected under 35 U.S.C. § 103 as being unpatentable
over Ye and Hong in view of U.S. Publication No. 2009/0175336 to Karczewicz et
al. (hereinafter “Karczewicz”).

The failure of an asserted combination to teach or suggest each and every
feature of a claim remains fatal to an obviousness rejection under 35 U.S.C.

§103. Section §2143.03 of the MPEP requires the “consideration” of every claim
feature in an obviousness determination. To render a claim unpatentable, however,
the Office must do more than merely “consider” each and every feature for this
claim. Instead, the asserted combination of the patents must also teach or suggest
each and every claim feature. See In re Royka, 490 F.2d 981, 180 USPQ 580
(CCPA 1974) (emphasis added) (to establish prima facie obviousness of a claimed
invention, all the claim features must be taught or suggested by the prior art). “If an
independent claim is nonobvious under 35 U.S.C. 103, then any claim depending
therefrom is nonobvious” (MPEP §2143.03, citing In re Fine, 837 F.2d 1071, 5
USPQ2d 1596 (Fed. Cir. 1988)).

Independent claim 1 recites (among other things):

“said single vertical filter GFv applied on a pixel s is such that
GFv(s)=MCIFv(SCFv(s)), where MCIFv is a vertical motion compensation
interpolation filter and SCFv is a vertical resampling filter and wherein said single

horizontal filter GFn applied on a pixel u is such that GFu(u)=MCIFH(SCFH(u)),

-11-
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where MCIF4 is a horizontal motion compensation interpolation filter and SCFuis a
horizontal resampling filter and wherein no resampled version of said reconstructed
reference image is stored in the decoded picture buffer.

Ye is totally silent about the above mentioned features. In particular, Ye fails
to teach a single vertical filter GFv applied on a pixel s that is such that
GFv(s)=MCIFv(SCFv(s)), where MCIFv is a vertical motion compensation
interpolation filter and SCFv is a vertical resampling filter. Similarly, Ye fails to
teach a single horizontal filter GFn applied on a pixel u that is such that
GF(u)=MCIFH(SCFHn(u)), where MCIFH is a horizontal motion compensation
interpolation filter and SCF+ is a horizontal resampling filter.

In addition, in Ye the upsampled picture is clearly stored in the reference
frame store, i.e., in the decoded picture buffer contrary to the teachings of claim 1.
The Examiner on page 4 of the Office Action explicitly indicates that Ye teaches
motion compensating a reference block of said resampled reconstructed reference
image obtained from reference frame store 62. It is clear on figure 3, that the picture
stored in the reference frame store 62 are upsampled pictures obtained from
modules 59, 57, and 64.

Hong merely discloses upscaling reconstructed base layer samples which
can be used as input in upsampled form in the enhancement layer encoder (see
[0054 of provisional application]) and motion compensation in the enhancement
layer decoder 302. However, Hong does not cure the above deficiencies. Hong
fails to teach a single vertical filter GFv applied on a pixel s that is such that

GFv(s)=MCIFv(SCFv(s)), where MCIFv is a vertical motion compensation
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interpolation filter and SCFv is a vertical resampling filter. Similarly, Ye fails to
teach a single horizontal filter GFn applied on a pixel u that is such that
GFr(u)=MCIFH(SCFn(u)), where MCIFH is a horizontal motion compensation
interpolation filter and SCF is a horizontal resampling filter.

Karczewicz, does not cure the above deficiencies. In particular, Karczewicz
fails to teach a single vertical filter GFv applied on a pixel s that is such that
GFv(s)=MCIFv(SCFy(s)), where MCIFv is a vertical motion compensation
interpolation filter and SCFv is a vertical resampling filter. Similarly, Ye fails to
teach a single horizontal filter GFH applied on a pixel u that is such that
GFr(u)=MCIFH(SCFr(u)), where MCIFH is a horizontal motion compensation
interpolation filter and SCF# is a horizontal resampling filter.

Claim 1 is thus patentable. The same rationale applies to the other
independent claims. The dependent claims are also patentable by virtue of their
dependency.

Thus, reconsideration of the rejections is respectfully requested.

Il Conclusion

It is respectfully submitted that all pending claims are in condition for
allowance. The Applicant reserves the right to pursue the cancelled claims in a
separately filed continuation application. Early and favorable consideration is
respectfully requested.

It is believed that no additional fees or charges are currently due.

However, in the event that any additional fees or charges are required at this
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time in connection with the application, they may be charged to Applicants’
representatives Deposit Account No. 50-6977.

Respectfully submitted,

John G. Tutunjian/
(Reg. No. 39,405) | {

N

TUTUNJIAN & BITETTO, P.C.
401 Broadhollow Road, Suite 402
Melville, NY 11747

(631) 844-0080

Dated: “/cQL) /17
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DETAILED ACTION
Notice of Pre-AIA or AIA Status

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

Continued Examination Under 37 CFR 1.114
A request for continued examination under 37 CFR 1.114, including the fee set forth in 37 CFR 1.17(e), was filed in
this application after final rejection. Since this application is eligible for continued examination under 37 CFR
1.114, and the fee set forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action has

been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 11/24/2017 has been entered.

Response to Arguments
1. Applicant’s arguments with respect to claim 1 have been considered but are moot because the arguments do

not apply to any of the references being used in the current rejection.

Claim Rejections - 35 USC § 103
The following is a quotation of pre-AIA 35 U.S.C. 103(a) which forms the basis for all obviousness rejections set
forth in this Office action:
(a) A patent may not be obtained though the invention is not identically disclosed or described as set
forth in section 102, if the differences between the subject matter sought to be patented and the prior art
are such that the subject matter as a whole would have been obvious at the time the invention was made

to a person having ordinary skill in the art to which said subject matter pertains. Patentability shall not
be negatived by the manner in which the invention was made.

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 (1966), that are applied for
establishing a background for determining obviousness under pre-AIA 35 U.S.C. 103(a) are summarized as follows:
1. Determining the scope and contents of the prior art.
2. Ascertaining the differences between the prior art and the claims at issue.
3. Resolving the level of ordinary skill in the pertinent art.

4. Considering objective evidence present in the application indicating obviousness or nonobviousness.
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1. Claim 1, 5, 6, 10, 11, 13, 16, and 18 are rejected under pre-AIA 35 U.S.C. 103(a) as being unpatentable
over Ye et al. (US 8199812 B2) with Tsai et al. (US 20120082241 A1) in view of Robertson et al. (US
20100226437 A1) with Sato et al. (US 6748018 B2)
Regarding claim 1, Ye teaches,
A decoding method of a binary stream (“entropy decoding technigque o decode the information™ by
eptrapy gl 32a of video decoder 663 Fig. 3, 13:14-16] to reconstroat a currest block of a current tnage
(output of inverse iransform soil 382 “combined wilh spsampled base layer nformatinn as ostpud of
upsampler 397 which is spsampled to enhaocerment layer spatial resobution)$3:27-29, 14:28-27] from
a refercoce block (“reference blacks” from mdtion compepsatinnil 13:34-35] of a reforcnce 1oage
reccenstrociad (“one or more recopstructed reference frames”™ used {¢ produce reference blocks placed
i store feame S2H13:21-22,33-35], said reonastructed reference irage being stored in a decoded pachure
buifer {reconstrucied reference frames from reference frame store 527 13:22-23] reforence image
reconstructed at a different size from the size of said cigrerd treage {(base layer information ueing the
acinal blnck size of dxd indivated by *FRext’ syndax indicating tha! duriog upsampling, enhancement
faver block size may be assumed to be “83x8” when the “base layer residual signal is upsampled to the
resolution of the enhancement layer™}{2¢:33-4%, 13:54-55]
COMprising:
- decoding, ("entropy decoding technigue™|13:15-18] for the current block, (“applied o
encoded video bitstrearm”[13:35] a reaidue block, (produce residusi coefficionts which have
“fwverse transform, 0.g., an inverse DCT, o the cocflicients to produce residual
blocks” 3 13:28-26] and
- reconstructing the ovrrent block (*form decoded blooks™ 3 13:31-32] from said residue block
{(“residest blocks™{13:31] and from said motion corapensated reference block, {motion
commpensation unit 54 prodoecing “motion compensaied bloeks” (made from motion vectors
angd one or more reconsiracied reference frames 13:20-221 which are summed with residual
Blocks {6 “form decoded bincks™3{13:29.32]

Buot does not exphicitly teach,
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- mofien compensating said a referance block of said reconstructed reference unage by applying a
single horrontal filter GFH and a single vertical filter GFVY successively on the hoes and on the
columns of pixels of said reference block,
single vertical filter GEFVY apphed o a pixel ¢ 18 such that GEFV{53=MUOIEV{SCEY (<)), where
MUIEFY & a vertical motion compensation wterpaation fikter and 3CEY s a vertcal resaropling
fiter and wheremn satd single hovizontal fifter GFH appbicd ona pixed v s such that
GEFH(p=MOTFHSCFHu), where MUIFH s 2 honzordal motion compensation nterpolating
filtor and SCFH 19 a bormental resampling filter and wherein no resampled version of said
reconstructed referenes raage s stored m the decoded picture buffer,
Howsaver, Tea feaches additionally,
- motion compensatong “metion-compensaled viden commpression” as depicied in Fig.
Y2822 Fig. 1] said a reference block of said reconstiucted reference image by applying a single
borizontal filter GFH and a single vertieal Glter GFV successively on the lines and o the columne
of pixels of said refercoce block, (neluding an ALK 1534 which typically uses a two-
dimensional (2D) linear filter for spatial “designed to be separable so that the 2D filter can
be implemented using two separate one-dimensional filters where one is applied to the
horizontal direction and the other is applied to the vertical direction” for in-loop
reconstruction of frames)[]22]
It would have been obvious to one with ordinary skill in the art to combine the upsampling of Ye with the
two dimensional filtering technique of Tsai to use a one-dimensional vertical filter and one-dimensional
horizontal filter in place of the two dimensional filter. This would result in reduced implementation costs.
But does not explicitly teach,
stngle vertical {ier GFV applied on a pixel 8 13 such thas GV =MUEVSCEV(S)), where
MUCTFY 18 @ vertical motion compensation interpolation filter and SCFV 18 a vertical resampling
filter and wherern said single horizontal Glter GFH applicd on a pixel o 38 such that

GFHOe=MCIFHECEH u)), where MOFH 18 o horizontal motion compensation ierpolation
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Filter and SCFH 19 2 borivontal resampling filter and wharein po resampled version of said
recopstructed reference nage 13 stored in the decoded picture buffer.

However, Robertson feaches,
single vertical filter GFY {“prediction signal” added to “a spatial domain residual” as
depicted in Fig. 7{§6%, 68, Fig. 71 applicd on a pixel < 18 such that GEV{&)=MCIFV{STTV{)),
{*vertical resampliog component 718" using fiters applied to the motion compensation
7143971, Fig, 71 where MRV 18 a mction compensation tusipolation filer (“Inter coding
implements motion compensation 714” which uses the vertical resampling from vertical
sampling 718)[]/69,71] su:d SICFY 1s a vertical resaraphboy filter (Svertival resampling 7187
peing “9:4 vertical resarupling ratin” filiers desigoed to account for interiacing and “to
account for the different phases of the output pixels relative to the input pixels”}§71, 34] and
wherein sard single hovizountal flter GFH (‘prediction signal’” added {o “a spatial domain
residual” as depicted in Fig. 7}{%6%, 68, Fiz. 7] apphied on a pixel u i3 such that
GEH=MOTHSCFHO)), Chorvizontal resampling component 7167 applied to the motion
compensation 714971, Fig. 7] where MOIFH is a motion compensation interpolation filter
{*Inter coding implements motion compensation 714 from other previously decoded
pictures” which uses the horizontal resampling from horizontal sampling 716)[]69,71] and
SCFH 1s a honzontal resampling filier (“horizental resampling 716" using “2:1 horizontal
resampling” using a “linear phase filter” on the lines of pixels)[]71, 28] and wherein no
resampled version of said reconstructed reference image s stored in the decoded pictine buffer.
{ressmpling only used {o apply to motion compensation or as “reduced resolution video for
display or transcode” as depicted in fig. 7)[971, Fig. 7]

{t woudd have been obvious to one with ordinary skill in the art to combine the upsampling of Ye with the

two dimensional filtering technique of Tsai with the resampling used with motion compensation of

Robertson to motion compensate using a horizontal resample and a vertical resample. The benefit of such

resampling is prediction operating with the aims of reducing the complexity of AVC decoding.

But does not explicitly teach,
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where MUIFY is a vertical motion compensation wterpelation filter

where MUIFH is a horizontal meotion compensation interpolation filter
However, Sato teaches addinonatly,

where MUIFY is a vertical motion compensation wterpelation filter (“filter taps for motion

compensation in the vertical direction and by using linear interpolation™)[17:53-55]

where MUOTFH is a horizordal rpction compensatinn interpolation fidter (“filter taps for motion

compensation in the horizontal direction to approximate the linear interpolation”)[17:56-57]
It wonld bave beert obvious to one with ordinary skill in the art to combine the upsampling of Ye with the
two dimensional filtering technique of Tsai with the resampling used with motion compensation of
Robertson with the directional motion compensation of Sato to interpolate in a horizontal or vertical
direction. The benefit of such an inclusion being processing volume reduction without picture quality

reduction.

Regarding claim 5, Ye in view of Tsai with Robertson with Sato teach the limitation of claim 1,
Ye teaches additionally,

scalable stream comprising a base layer {("hase layer information” from endropy unit
S35 12:55-871 eoding low resolution inmges (“lower reschution base fayer " H14:15.16] and at
teast one enhancenent layer (“enhancement fayer information” from entropy uoit 52a3{13:34-
35] coding high resclution inmages, (Phigher resolution of the enhancement layer™14:18-17]
said current irpage 13 one of said high resolution fmages and said reference image 12 one of the low
reachition mmages. (“upsampling from a lower reselution base layer to the higher resolution of

the enhancement laver”}{14:18-17]

With regards to claim 6, it is the encoding method of decoding method claim 1. Claim 1 can teach the limitations of
claim 6 with exception to the following limitations which are still taught by Ye:
- cabenlating, (Mlorm " 28] for the current Mock, (“original, current video Mook 317H1G:38} o

residue block (*residual video Bloek™19: 28] from said current block and Brom said motion compensated
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reference block, (*hy “sabirascting the prediction video blnck produced by mwtion compensation wnil
37 frow the original, current video block 33 10:28.3¢] and

- ending the residue block {(guantization wnit 41 “goantizes the residual iransform block
encfiivients”}{11:8-9] in a binary strearn, (Mentropy wnit 46 codes guantized transform
eoefiicients™{11:29-3¢]

Refer to the repectinn of clatm |10 feach the rest of the wjection of dlairg 6.

Regarding clato 18, depeonders on claran 6, 18 18 the encoding clator of decodiog reethod clmm 3, dependant on clatm

i. Refer to the rejection of clat 5 fo teach the ejocton of clarg 1

Regardiog claton 1, 36 18 the decoding devies claim of decoding oethod clairs 1. Refer to the wjecion of claim 1 o

reject olarnr 11

Regarding claim 13, it 1s the encoding device claim of cocoding oethod claim 6. Refer to the wejection of claim 6 to

reject clarogy 13,
Regarding claim 16, dependent on claim 11, 1t 18 the decoding device claim of decoding nrethod olaim 5, dependent

on clamm 1. Refer o the rejection of clamm 5 to teach the rejection of clain 16

Regarding claim 15, dependent on claim 13, 1t 1s the encoding claim of decoding method claim 3, dependent on

claim 1. Refer to the rejection of claim 5 1o teach the rejection of claim 18,

2. Claim 4, 9, 15, and 17 are rejected under pre-AIA 35 U.S.C. 103(a) as being unpatentable over Ye et al.
(US 8199812 B2) with Tsai et al. (US 20120082241 A1) in view of Robertson et al. (US 20100226437 A1) with
Sato et al. (US 6748018 B2) in view of Karczewicz et al. (US 20090175336 A1)

Regarding claim 4, Ye in view of Tsai with Robertson with Sato teach the limitations of claim 1,

But not explicitly the additional limitations of claim 4,
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However, Karzewicz teaches,
the single horizontal Glter and the single verticat filter {*horizontal and/or vertical synuyoetry
“byy filder wnil 477 65] being defined by Gliering coellicients, (“relative {6 other filter
epetlicients” HE08] said decoding method Purther coraprises a decoding step of saud Hitening
coetficients. (“decoder may reconstruct alf of the fller cocfficieniy” ) [§65]
It would have been obvious to one with ordinary skill in the art to combine the adaptive upsampling of Ye
with the two dimensional filtering technique of Tsai with the resampling used with motion compensation of
Robertson with the directional motion compensation of Sato with filter of Karczewicz to have filter

coefficients relative to other filter coefficients. The benefit of this being this reduces the amount of data

needed to convey filter coefficients.

Regarding claim 9, dependent on clatra &, it is the eocoding claime of decoding mwethod clatra 4, dependent on claim

1. Refer to the rejection of ciatm 4 to toach the rejection of claim 9.

Regarding claim 15, dependent on claron 1], it 1s the decoding device claim of decading owethod clairo 4, dependent

on claim |, Refer to the rejection of claim 4 to feach the rejection of clain: 15

tegarding claim 17, dependent on claim 13, 1t 1s the encoding claim of decoding method claim 4, dependent on

claim 1. Refer to the rejection of claim 4 1o teach the rejection of claim 17,

Conclusion
Any inquiry concerning this communication or earlier communications from the examiner should be
directed to JIMMY S. LEE whose telephone number is (571)270-7322. The examiner can normally be reached on
Monday thru Friday 10-7.
Examiner interviews are available via telephone, in-person, and video conferencing using a USPTO
supplied web-based collaboration tool. To schedule an interview, applicant is encouraged to use the USPTO

Automated Interview Request (AIR) at http://www.uspto.gov/interviewpractice.
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If attempts to reach the examiner by telephone are unsuccessful, the examiner’s supervisor, MEHRDAD
DASTOURI can be reached on 571-272-7418. The fax phone number for the organization where this application or
proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the Patent Application Information
Retrieval (PAIR) system. Status information for published applications may be obtained from either Private PAIR
or Public PAIR. Status information for unpublished applications is available through Private PAIR only. For more
information about the PAIR system, see http://pair-direct.uspto.gov. Should you have questions on access to the
Private PAIR system, contact the Flectronic 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.

/JIMMY S LEE/
Examiner, Art Unit 2486

/MOHAMMED RAHAMAN/
Primary Examiner, Art Unit 2486
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Ref {Hits Search Query DBs Default {Plurals {iTime
# Operator Stamp
L6 559 motion near2 compensation with horizontal$6 same3 motion near2 US-PGPUB; {{OR ON 2018/04/10
compensation with vertical$6 same3 interpolat$6 USPAT 11:28
L7 9098784 {@AD<"20120113" US-PGPUB; {OR ON 2018/04/10
USPAT 11:29
L8 2581 375/240.02,240.020.ccls. US-PGPUB; {OR ON 2018/04/10
USPAT 11:29
L9 33631 h04n19/117,105,146,172,176,423,439,44,523,59,80,82,152,159,33.cpc. {{US-PGPUB;{OR ON 2018/04/10
USPAT 11:29
L10 {185 6 and L7 and (L8 L9) USPAT OR ON 2018/04/10
11:29
S1 223 (("THOMSON") near3 ("LICENSING")).AANM. USPAT OR ON 2017/03/06
12:54
S22 §j60 (("BORDES") near3 ("Philippe")).INV. US-PGPUB; {OR ON 2017/03/06
USPAT; 12:54
USOCR
S3 11 (("ANDRIVON") near3 ("Pierre")).INV. US-PGPUB; {OR ON 2017/03/06
USPAT; 12:55
USOCR
S4 23 (("SALMON") near3 ("Philippe")).INV. US-PGPUB; {OR ON 2017/03/06
USPAT; 12:55
USOCR
9076723 §@AD<"20120113" US-PGPUB; {OR ON 2017/03/06
USPAT 12:56
2570 375/240.02,240.020.ccls. US-PGPUB; {OR ON 2017/03/06
USPAT 16:26
S7 30224 h04n19/117,105,146,172,176,423,439,44,523,59,80,82,152,159,33.cpc. {{US-PGPUB;{OR ON 2017/03/06
USPAT 16:27
S8 §39 (sampl$3 resampl$3) same (construct$3 reconstruct$3) with siz$3 same {jUSPAT OR ON 2017/03/09
horizontal$3 same vertical$3 12:47
9 9077264 §@AD<"20120113" US-PGPUB; {OR ON 2017/03/09
USPAT 12:48
S10 {2570 375/240.02,240.020.ccls. US-PGPUB; {OR ON 2017/03/09
USPAT 12:48
S11 {30277 h04n19/117,105,146,172,176,423,439,44,523,59,80,82,152,159,33.cpc. {{US-PGPUB;{OR ON 2017/03/09
USPAT 12:48
S12 i1 S8 and S9 and (S10 S11) USPAT OR ON 2017/03/09
12:48
S13 it "20130077883" USPAT OR ON 2017/03/09
12:48
S14 450519  $horizontal$3 same vertical$3 same motion$3 USPAT OR ON 2017/03/09
18:00
S15 {961 (horizontal$3 same vertical$3) with filter$3 same motion$3 USPAT OR ON 2017/03/09
18:00
S17 19077264 {@AD<"20120113" US-PGPUB; {OR ON 2017/03/09
USPAT 18:00
S18 ({286 375/240.$.ccls. and S17 and S15 USPAT OR ON 2017/03/09
18:00
S19 {270 (horizontal$3 same vertical$3) with filter$3 same motion$3 with USPAT OR ON 2017/03/09
compensat$3 18:01
S20 {138 375/240.$.ccls. and S17 and S19 USPAT OR ON 2017/03/09
18:01
Isz1 §[5 §l(horizonta|$3 same vertical$3) with filter$3 with (resampl$3 §|USPAT ;]OR §ION §|201 7/03/10}
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l l §|reoonstrut$3) same motion$3 with compensat$3 | ! E1 6:09

S22 6 (horizontal$3 same vertical$3) with filter$3 with (resampl$3 USPAT OR ON 2017/03/10
reconstruct$3) same motion$3 with compensat$3 16:10

S23 19077264 {{@AD<"20120113" US-PGPUB; {OR ON 2017/03/10
USPAT 16:10

S24 {2 375/240.%.ccls. and S23 and 22 USPAT OR ON 2017/03/10
16:10

S25 35 (horizontal$3 same vertical$3) with filter$3 with (resampl$3 USPAT OR ON 2017/03/10
reconstruct$3) same4 motion$3 with compensat$3 17:38

S26 {14 (horizontal$3 same vertical$3) with filter$3 with (resampl$3 USPAT OR ON 2017/03/10
reconstruct$3) same2 motion$3 with compensat$3 17:38

S27 3 375/240.%.ccls. and S23 and 26 USPAT OR ON 2017/03/10
17:38

S28 47 375/240.%.ccls. and S23 and 25 NOT 327 USPAT OR ON 2017/03/10
17:40

S29 {0 (horizontal$3 same vertical$3) with filter$3 with (resampl$3 with USPAT OR ON 2017/03/10
reconstruct$3) 19:39

S30 {0 (horizontal$3 same vertical$3) with filter$3 with (resampl$3 same USPAT OR ON 2017/03/10
reconstruct$3) 19:40

S31 {69 (horizontal$3 same vertical$3) with filter$3 and (resampl$3 same USPAT OR ON 2017/03/10
reconstruct$3) 19:40

832 {0 (horizontal$3 same vertical$3) with filter$3 and (resampl$3 same USPAT OR ON 2017/03/10
reconstruct$3) with motion$3 with compensat$3 19:40

S33 4 (horizontal$3 same vertical$3) with filter$3 and (resampl$3 same USPAT OR ON 2017/03/10
reconstruct$3) with motion$3 19:41

S34 {2 375/240.%.ccls. and S23 and S33 USPAT OR ON 2017/03/10
19:41

S35 {32445 (horizontal$3 and vertical$3) with (sampl$3 resampl$3 filter$3) USPAT OR ON 2017/03/14
23:02

S36 190148 j(interpolat$4 extrapolat$4 downsampl$3 upsampl$3 resampl$3) USPAT OR ON 2017/03/14
23:03

S37 184268  {imotion$3 with (estimat$3 compnesat$4 determin$s) USPAT OR ON 2017/03/14
23:03

S38 {2097 S35 and S36 and 37 USPAT OR ON 2017/03/14
23:03

S39 {2570 375/240.02,240.020.ccls. US-PGPUB; {OR ON 2017/03/14
USPAT 23:04

$40 {30324 h04n19/117,105,146,172,176,423,439,44,523,59,80,82,152,159,33.cpc. {{US-PGPUB;:{OR ON 2017/03/14
USPAT 23:04

S41 {483 $40 and S39 USPAT OR ON 2017/03/14
23:04

$42 19077739 {{@AD<"20120113" US-PGPUB; {OR ON 2017/03/14
USPAT 23:04

43 {14 $42 and S41 and 38 USPAT OR ON 2017/03/14
23:04

$44 69138 ((horizontal$3 and vertical$3) 2D two with dimension$3 "2" with USPAT OR ON 2017/03/15
dimension$3)with (sampl$3 resampl$3 filter$3) 12:44

$45 {84268  {imotion$3 with (estimat$3 compnesat$4 determin$s) USPAT OR ON 2017/03/15
13:06

$46  §311 ((horizontal$3 and vertical$3) 2D two with dimension$3 "2" with USPAT OR ON 2017/03/15
dimension$3) with (sampl$3 resampl$3 filter$3) with $45 13:06

$47 42570 375/240.02,240.020.ccls. US-PGPUB; {OR ON 2017/03/15
USPAT 13:06

$48 130324 h04n19/117,105,146,172,176,423,439,44,523,59,80,82,152,159,33.cpc. {{US-PGPUB;{OR ON 2017/03/15
USPAT 13:06

$49 {483 $48 and 47 USPAT OR ON 2017/03/15
13:06

S50 19077739 {i@AD<"20120113" US-PGPUB; {OR ON 2017/03/15
USPAT 13:06

S51 {1 S50 and $49 and $46 USPAT OR ON 2017/03/15
13:06

i H
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S52 390 "375".clas. and h04n19/$.cpc. and S50 and $46 USPAT OR ON 2017/03/15
13:48

S53 {89 S52 not S51 USPAT OR ON 2017/03/15
13:48

S54 {1885 (horizontal$3 and vertical$3) with 45 USPAT OR ON 2017/03/15
13:49

S55 {9 S54 and $49 and S50 USPAT OR ON 2017/03/15
13:49

S56 190148 {i(interpolat$4 extrapolat$4 downsampl$3 upsampl$3 resampl$3) USPAT OR ON 2017/03/15
14:39

S57 {5168 (horizontal$3 and vertical$3) with S56 USPAT OR ON 2017/03/15
14:39

S58 {17 S57 and $49 and S50 USPAT OR ON 2017/03/15
14:40

S59 i (US-8199812-3).did. USPAT OR ON 2017/03/15
16:51

S60 {1 S59 and motion$3 with compensat$4 USPAT OR ON 2017/03/15
16:51

S61 it "20080165848" USPAT OR ON 2017/03/15
16:54

S62 {1 S59 and residu$3 with block USPAT OR ON 2017/03/15
17:25

S63 {1 S59 and residu$3 with block same (cod$3 encod$3 decod$3) USPAT OR ON 2017/03/15
17:25

S66 i1 S59 and reconstruct$3 with residu$3 USPAT OR ON 2017/03/15
22:26

S67 {1 S59 and reconstruct$3 with block$3 USPAT OR ON 2017/03/15
22:27

568 {1 S59 and reconstruct$3 USPAT OR ON 2017/03/15
22:30

S69 it "5614952".pn. USPAT OR ON 2017/03/17
01:18

S70 {31 (cod$3 encod$3 decod$3) and reconstruct$3 with (resampl$3 USPAT OR ON 2017/03/17
upsampl$3 downsampl$3) with ((horizontal$3 and vertical$3) 2D two 01:30

with dimension$3 "2" with dimension$3)

S71 {2570 375/240.02,240.020.ccls. US-PGPUB; {OR ON 2017/03/17
USPAT 01:30

S72 {30369 h04n19/117,105,146,172,176,423,439,44,523,59,80,82,152,159,33.cpc. {{US-PGPUB;:{OR ON 2017/03/17
USPAT 01:30

S73 {483 S72 and S71 USPAT OR ON 2017/03/17
01:30

S74 49077741 {@AD<"20120113" US-PGPUB; {{OR ON 2017/03/17
USPAT 01:30

S75 {0 S73 and S74 and S70 USPAT OR ON 2017/03/17
01:30

S76 {27 S74 and S70 USPAT OR ON 2017/03/17
01:31

S77 {19 (horizontal$3 and vertical$3) with reconstruct$3 with (resampl$3 USPAT OR ON 2017/03/17
upsampl$3 downsampl $3) 01:35

S78 {18 S77 and S74 USPAT OR ON 2017/03/17
01:35

S79 {696 (horizontal$3 and vertical$3) with (resampl$3 upsampl$3 USPAT OR ON 2017/03/17
downsampl$3) 01:56

S80 §39 (horizontal$3 and vertical$3) with (resampl$3 upsampl$3 downsampl$3) {{USPAT OR ON 2017/03/17
with referenc$3 01:56

S83 {0 S80 and S74 and S73 USPAT OR ON 2017/03/17
01:57

S84 {37 S80 and S74 USPAT OR ON 2017/03/17
01:57

S85 {0 "20130003847" USPAT OR ON 2017/03/17
13:28

S86 1 \"20130003847" \|US-PGPUB; OR HON §2017/03/17}
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§ \USPAT . $13:29 :

S87 659 filter$3 with coefficient$3 with (horizontal$3 and vertical$3) and USPAT OR ON 2017/03/17
decod$3 15:17

S88 19077741 {@AD<"20120113" US-PGPUB; {{OR ON 2017/03/17
USPAT 15:18

S89 {2570 375/240.02,240.020.ccls. US-PGPUB; {OR ON 2017/03/17
USPAT 15:18

S90 {30369 h04n19/117,105,146,172,176,423,439,44,523,59,80,82,152,159,33.cpc. {{US-PGPUB;:{OR ON 2017/03/17
USPAT 15:18

S91 270 S87 and S88 and (S89 S90) USPAT OR ON 2017/03/17
15:18

S92 {98 filter$3 with coefficient$3 with (horizontal$3 and vertical$3) same USPAT OR ON 2017/03/17
decod$3 15:18

S94 143 S92 and S88 and (S89 S90) USPAT OR ON 2017/03/17
15:18

S95 it "20090175336" USPAT OR ON 2017/03/17
15:23

306 {2 "20090175336" US-PGPUB; {{OR ON 2017/03/17
USPAT 15:24

S97 4270 S87 and S88 and (S89 S90) US-PGPUB; {OR ON 2017/03/17
USPAT 15:24

S98 |43 S92 and S88 and (S89 S90) US-PGPUB; {OR ON 2017/03/17
USPAT 15:24

S99 {0 "20130003847" USPAT OR ON 2017/03/18
12:48

S$100 it "20130003847" US-PGPUB;{OR ON 2017/03/18
USPAT 12:48

S101 it "8199812".pn. US-PGPUB; {OR ON 2017/03/18
USPAT 13:19

S102 {1678 singl$3 with vertical with filter$3 US-PGPUB; {OR ON 2017/09/20
USPAT 13:35

$103 {2210 singl$3 with (vertical horizontal) with filter$3 US-PGPUB;{OR ON 2017/09/20
USPAT 13:35

S104 {819 singl$3 with (vertical and horizontal) with filter$3 US-PGPUB; {OR ON 2017/09/20
USPAT 13:36

S105 i§6 motion$3 with singl$3 with (vertical and horizontal) with filter$3 US-PGPUB; HOR ON 2017/09/20
USPAT 13:36

S106 {1 (US-8199812-9).did. USPAT OR ON 2017/09/28
22:53

S107 {1 $106 and interpolat$3 with referenc$3 US-PGPUB; i{OR ON 2017/09/28
USPAT 22:54

S108 i1 $106 and interpolat$3 with motion$3 US-PGPUB; :iOR ON 2017/09/28
USPAT 22:57

S109 {1 S106 and referenc$3 with (block$3 fram$3) US-PGPUB; {OR ON 2017/09/28
USPAT 23:09

S110 {0 (horizontal$3 same vertical$3) with motion$3 with (resampl$3 with USPAT OR ON 2018/02/22
reconstruct$3) 13:21

S111 30 (horizontal$3 same vertical$3) with motion$3 with (resampl$3 with USPAT OR ON 2018/02/22
reconstruct$3) and filter$3 13:21

St112 {1 (horizontal$3 same vertical$3) with motion$3 with (resampl$3 with US-PGPUB; {OR ON 2018/02/22
reconstruct$3) and filter$3 USPAT 13:22

S113 6 (horizontal$3 same vertical$3) same motion$3 same (resampl$3 with US-PGPUB; HOR ON 2018/02/22
reconstruct$3) and filter$3 USPAT 13:22

S114 6 (horizontal$3 same vertical$3) same motion$3 same (resampl$3 with US-PGPUB; {OR ON 2018/02/22
reconstruct$3) USPAT 13:22

S115 §255 (horizontal$3 same vertical$3) same motion$3 same ((upsampl$3 US-PGPUB; {OR ON 2018/02/22
downsampl$3 resampl$3 sampl$3) and reconstruct$3) and filter$3 USPAT 13:23

S116 §3241 (horizontal$3 same vertical$3) same motion$3 same ((upsampl$3 US-PGPUB; HOR ON 2018/02/22
downsampl$3 resampl$3 sampl$3)) and filter$3 USPAT 13:23

S117 §322 (horizontal$3 same vertical$3) same motion$3 same ((upsampl$3 US-PGPUB; {OR ON 2018/02/22
downsampl$3 resampl$3 sampl$3)) and filter$3 with ((horizontal$3 and {USPAT 13:25

vertical$3) same pixel$3)
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S118 §323 (horizontal$3 and vertical$3) same motion$3 same ((upsampl$3 US-PGPUB; {OR ON 2018/02/22
downsampl$3 resampl$3 sampl$3)) and filter$3 with ((horizontal$3 and {USPAT 13:25
vertical$3) same pixel$3)

S119 §300 (horizontal$3 with vertical$3) same motion$3 same ((upsampl$3 US-PGPUB; HOR ON 2018/02/22
downsampl$3 resampl$3 sampl$3)) and filter$3 with ((horizontal$3 and {USPAT 13:26
vertical$3) same pixel$3)

S$120 §313 (horizontal$3 same vertical$3) same motion$3 same ((upsampl$3 US-PGPUB; HOR ON 2018/02/22
downsampl$3 resampl$3 sampl$3)) and filter$3 with ((horizontal$3 USPAT 13:26
same vertical$3) same pixel$3)

S121 §131 (horizontal$3 same vertical$3) same motion$3 same ((upsampl$3 US-PGPUB; HOR ON 2018/02/22
downsampl$3 resampl$3 sampl$3)) and filter$3 with ((horizontal$3 USPAT 13:27
same vertical$3) same pixel$3 same motion$3 )

S$122 {2580 375/240.02,240.020.ccls. US-PGPUB; {{OR ON 2018/02/22

USPAT 13:28
5123 {33269 h04n19/117,105,146,172,176,423,439,44,523,59,80,82,152,159,33.cpc. {{US-PGPUB;jOR ON 2018/02/22
USPAT 13:28
S124 {81 S121 and (S122 S123) US-PGPUB; {OR ON 2018/02/22
USPAT 13:28
S125 4486 referenc$3 with motion$3 with (horizontal$3) US-PGPUB; HOR ON 2018/03/28
USPAT 18:56
S126 {5542 referenc$3 with motion$3 with (vertical$3) US-PGPUB; {OR ON 2018/03/28
USPAT 18:57
S127 §107684 {{(sampl$3 resampl$3) same (construct$3 reconstruct$3) USPAT OR ON 2018/03/28
18:58
S$128 {330 S$125 and S126 and S127 USPAT OR ON 2018/03/28
18:58
5129 19098368 {{@AD< "20120113" US-PGPUB; {{OR ON 2018/03/28
USPAT 18:58
S$130 {2581 375/240.02,240.020.ccls. US-PGPUB; {OR ON 2018/03/28
USPAT 18:58
S131 {33534 h04n19/117,105,146,172,176,423,439,44,523,59,80,82,152,159,33.cpc. {{US-PGPUB;:{OR ON 2018/03/28
USPAT 18:58
S$132 {42 S$128 and S129 and (S130 S131) USPAT OR ON 2018/03/28
18:58
S$133 §1510 filter$3 with motion$3 with (horizontal$3) US-PGPUB; HOR ON 2018/03/28
USPAT 19:07
S134 1899 filter$3 with motion$3 with (vertical$3) US-PGPUB; {OR ON 2018/03/28
USPAT 19:07
S135 {131 $133 and S134 and S127 USPAT OR ON 2018/03/28
19:07
5136 {41 S$135 and S129 and (S130 S131) USPAT OR ON 2018/03/28
19:07
S$137 §947 (one with dimension$3) with filter$3 with horizontal$3 USPAT OR ON 2018/03/28
20:12
$138 {987 (one with dimension$3) with filter$3 with vertical$3 USPAT OR ON 2018/03/28
20:12
S139 {102 S$137 and S138 and S127 USPAT OR ON 2018/03/28
20:12
$140 {25 S$139 and S129 and (S130 S131) USPAT OR ON 2018/03/28
20:12
S141 it "20120082241" USPAT OR ON 2018/03/28
20:13
S142 2 "20120082241" US-PGPUB; {OR ON 2018/03/28
USPAT 20:52
S143 §1988 (one with dimension$3) with filter$3 with horizontal$3 US-PGPUB; HOR ON 2018/03/28
USPAT; 20:52
USOCR,;
FPRS;
EPO; JPC;
DERWENT;
IBM_TDB
S144 §2128 (one with dimension$3) with filter$3 with vertical$3 US-PGPUB; HOR ON 2018/03/28
USPAT; 20:52
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USOCR,;
FPRS;
EPO; JPC;
DERWENT;
IBM_TDB
S145 §107684 {{(sampl$3 resampl$3) same (construct$3 reconstruct$3) USPAT OR ON 2018/03/29
15:08
S146 {1989 (one with dimension$3) with filter$3 with horizontal$3 US-PGPUB; {OR ON 2018/03/29
USPAT; 15:08
USOCR,;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
S147 §2129 (one with dimension$3) with filter$3 with vertical$3 US-PGPUB; {OR ON 2018/03/29
USPAT; 15:08
USOCR,;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
5148 {102 5146 and S147 and S145 US-PGPUB; {OR ON 2018/03/29
USPAT; 15:08
USOCR,;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
5149 19098369 {{@AD< "20120113" US-PGPUB; {OR ON 2018/03/29
USPAT 15:09
S$150 {2581 375/240.02,240.020.ccls. US-PGPUB; {{OR ON 2018/03/29
USPAT 15:09
S151 {33550 h04n19/117,105,146,172,176,423,439,44,523,59,80,82,152,159,33.cpc. {{US-PGPUB;:jOR ON 2018/03/29
USPAT 15:09
S152 {25 $148 and S149 and (S150 S151) USPAT OR ON 2018/03/29
15:09
S153 {1 (US-9813738-9).did. USPAT OR ON 2018/03/29
15:10
S154 {25 $148 and S149 and (S150 S151) US-PGPUB; {OR ON 2018/03/29
USPAT; 15:16
USOCR,;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
S155 1119394 1h04n19/117,105,146,172,176,423,439,44,523,59,80,82,152,159,33.cpc. {US-PGPUB; {OR ON 2018/03/29
USPAT; 15:19
USOCR,;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
S$156 {4348 375/240.02,240.020.ccls. US-PGPUB; {OR ON 2018/03/29
USPAT; 15:20
USOCR,;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
S$157 19098369 {{@AD< "20120113" US-PGPUB; {OR ON 2018/03/29
USPAT; 15:21
USOCR
S158 107684 {{(sampl$3 resampl$3) same (construct$3 reconstruct$3) USPAT OR ON 2018/03/29
15:21
S159 §1989 (one with dimension$3) with filter$3 with horizontal$3 US-PGPUB; HOR ON 2018/03/29
USPAT; 15:21
USOCR,;
FPRS;
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EPO; JPC;
DERWENT;
IBM_TDB

S160 §2129 (one with dimension$3) with filter$3 with vertical$3 US-PGPUB; HOR ON 2018/03/29
USPAT; 15:21
USOCR;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

S161 §102 S159 and S160 and S158 US-PGPUB; H{OR ON 2018/03/29
USPAT; 15:21
USOCR;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

S162 1125 S161 and S157 and (S155 S156) US-PGPUB; H{OR ON 2018/03/29
USPAT; 15:21
USOCR;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

S$163 i1 (US-8199812-$).did. USPAT OR ON 2018/03/29

16:43

S164 {1 $163 and referenc$3 with block$3 US-PGPUB; iOR ON 2018/03/29
USPAT 16:43

3$165 {1 $163 and bas$3 with block$3 US-PGPUB; {{OR ON 2018/03/29
USPAT 17:16

S166 {66882  ifilter$3 with (vertical$3) US-PGPUB; {OR ON 2018/03/29
USPAT 17:28

S167 §50939  iifilter$3 with (horizontal$3) US-PGPUB; {OR ON 2018/03/29
USPAT 17:29

S168 {45962 filter$3 with motion$3 US-PGPUB;:{OR ON 2018/03/29
USPAT 17:29

S170 14884 filter$3 with resampl$3 US-PGPUB; iOR ON 2018/03/29
USPAT 17:29

S171 §199 S166 and S167 and S168 and S170 US-PGPUB; {{OR ON 2018/03/29
USPAT 17:29

S172 4§50 S$171 and S157 and (S155 S156) US-PGPUB;:{OR ON 2018/03/29
USPAT; 17:30
USOCR;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

S173 #4191 filter$3 with motion$3 with interpolat$3 US-PGPUB; iOR ON 2018/03/29
USPAT 17:31

S174 {84 S166 and S167 and S173 and S170 US-PGPUB;{OR ON 2018/03/29
USPAT 17:31

S175 {12 S$174 and S157 and (S155 S156) US-PGPUB; H{OR ON 2018/03/29
USPAT; 17:31
USOCR;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

S176 1290 filter$3 with motion$3 with interpolat$3 with horizontal$3 US-PGPUB; :iOR ON 2018/03/29
USPAT 20:05

S177 {425 filter$3 with motion$3 with interpolat$3 with vertical$3 US-PGPUB; iOR ON 2018/03/29
USPAT 20:05

S178 §273 S176 and S177 US-PGPUB;:{OR ON 2018/03/29
USPAT 20:05

S179 1119394 h04n19/117,105,146,172,176,423,439,44,523,59,80,82,152,159,33.cpc. {{US-PGPUB; {OR ON 2018/03/29
USPAT; 20:06
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S180 {4348 375/240.02,240.020.ccls. US-PGPUB;:{OR ON 2018/03/29
USPAT; 20:06
USOCR;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

S181 9098369 H@AD<"20120113" US-PGPUB;:{OR ON 2018/03/29
USPAT; 20:06
USOCR

S182 §106 $178 and S181 and (S179 S180) US-PGPUB; H{OR ON 2018/03/29
USPAT; 20:06
USOCR;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

3$183 42 filter$3 with motion$3 with interpolat$3 with horizontal$3 with US-PGPUB; :iOR ON 2018/03/29

resampl$3 USPAT 20:36

S184 {59 filter$3 with motion$3 with interpolat$3 with vertical$3 with resampl$3 {{US-PGPUB; {{OR ON 2018/03/29
USPAT 20:36

S185 {2 S183 and S184 US-PGPUB;:{OR ON 2018/03/29
USPAT 20:36

S186 182 filter$3 with horizontal$3 with resampl$3 US-PGPUB; :iOR ON 2018/03/29
USPAT 20:37

$187 {251 filter$3 with vertical$3 with resampl$3 US-PGPUB; iOR ON 2018/03/29
USPAT 20:37

5188 {2 S176 and S177 and S186 and S187 US-PGPUB;:{OR ON 2018/03/29
USPAT 20:38

S189 {158 S186 and S187 US-PGPUB;:{OR ON 2018/03/29
USPAT 20:38

S190 35 $189 and S181 and (S179 S180) US-PGPUB; {OR ON 2018/03/29
USPAT; 20:38
USOCR;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

S191 §2 filter$3 with motion$3 with interpolat$3 with horizontal$3 with US-PGPUB; {OR ON 2018/04/02

resampl$3 USPAT 16:48

S192 {965 motion$3 with interpolat$3 with horizontal$3 US-PGPUB; {OR ON 2018/04/03
USPAT 14:21

$193 {1351 motion$3 with interpolat$3 with vertical$3 US-PGPUB; i{OR ON 2018/04/03
USPAT 14:21

S$194 {182 filter$3 with horizontal$3 with resampl$3 US-PGPUB; {{OR ON 2018/04/03
USPAT 14:22

$195 {251 filter$3 with vertical$3 with resampl$3 US-PGPUB; {OR ON 2018/04/03
USPAT 14:22

S196 §2 S192 and S193 and S194 and S195 US-PGPUB;{OR ON 2018/04/03
USPAT 14:22

$197 1540 horizontal$3 with resampl$3 US-PGPUB; {OR ON 2018/04/03
USPAT 15:13

S198 {1646 vertical$3 with resampl$3 US-PGPUB; iOR ON 2018/04/03
USPAT 15:13

S199 §2 S192 and S193 and S197 and S198 US-PGPUB;{OR ON 2018/04/03
USPAT 15:14

S200 {79946 motion$3 with horizontal$3 US-PGPUB; :iOR ON 2018/04/03
USPAT 15:41

S201 §120994 imotion$3 with vertical $3 US-PGPUB; iOR ON 2018/04/03
USPAT 15:41

Page 270 of 332

EASTSearchHistory.14372021_AccessibleVersion.htm[4/10/2018 7:54:01 PM]




EAST Search History

S202 {74 S200 and S201 and S197 and S198 US-PGPUB;:{OR ON 2018/04/03
USPAT 15:41

S203 19098574 {@AD<"20120113" US-PGPUB;:{OR ON 2018/04/03
USPAT 15:41

S204 {2581 375/240.02,240.020.ccls. US-PGPUB; {OR ON 2018/04/03
USPAT 15:41

S205 33569 h04n19/117,105,146,172,176,423,439,44,523,59,80,82,152,159,33.cpc. {{US-PGPUB;:jOR ON 2018/04/03
USPAT 15:41

S206 {19 S202 and S203 and (S204 S205) USPAT OR ON 2018/04/03
15:41

S207 430 S202 and S203 USPAT OR ON 2018/04/03
17:43

S208 {11 S207 not S206 USPAT OR ON 2018/04/03
17:43

S209 9 filter$3 with horizontal$3 with resampl$3 with motion$3 US-PGPUB; {{OR ON 2018/04/03
USPAT 17:52

S210 {66 filter$3 with vertical$3 with resampl$3 with motion$3 US-PGPUB; {OR ON 2018/04/03
USPAT 17:53

S211 {6 $209 and S210 and S203 US-PGPUB; {OR ON 2018/04/03
USPAT 17:53

S212 §148 S194 same S195 US-PGPUB;{OR ON 2018/04/03
USPAT 17:54

S213 {27 S212 and S203 and (S204 S205) USPAT OR ON 2018/04/03
17:54

S214 {158 S194 and S195 US-PGPUB; {OR ON 2018/04/03
USPAT 18:09

S215 §3 S214 and S203 and (S204 S205) not S213 USPAT OR ON 2018/04/03
18:09

S216 1165 S214 and S203 USPAT OR ON 2018/04/03
18:10

EAST Search History (I nterference)

< This search history is empty>

4/10/2018 7:53:51 PM
C:\ Users\ jlee28\ Documents\ EAST\ Workspaces\ 14372021.wsp

Page 271 of 332

EASTSearchHistory.14372021_AccessibleVersion.htm[4/10/2018 7:54:01 PM]




Search Notes

Application/Control No.

Applicant(s)/Patent Under

Reexamination

14372021 BORDES ET AL.
JIMMY S LEE 2486
CPC- SEARCHED
Symbol Date Examiner
h04n19/117,105,146,172,176,423,439,44,523,59,80,82,152,159,33 3/29/2018 J.L.
CPC COMBINATION SETS - SEARCHED
Symbol Date Examiner
US CLASSIFICATION SEARCHED
Class Subclass Date Examiner
375 240.02,240.020 3/29/2018 J.L.

* 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
EAST searched (US-PGPUB; USPAT) 3/29/2018 J.L.
CPC searched 3/29/2018 J.L.
USclass searched 3/29/2018 J.L.
IDS searched 3/18/2017 J.L.
assignee searched 3/18/2017 J.L.
Inventors searched 3/18/2017 J.L.
keyword with priority date searched 3/29/2018 J.L.

INTERFERENCE SEARCH
US Class/ US Subclass / CPC Group Date Examiner
CPC Symbol

NIMMY S LEE/
Examiner.Art Unit 2486

U.S. Patent and Trademark Office

Page 272 of 332

Part of Paper No. : 20180328




Serial No.: 14/372,021 Attorney Docket: PF120006
Art Unit: 2486

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Inventor(s): Philippe Bordes, et al.

Ser. No.: 14/372,021

Filed: July 13, 2014

For: METHOD AND DEVICE FOR CODING AN IMAGE BLOCK,
CORRESPONDING DECODING METHOD AND DECODING
DEVICE

Examiner: Jimmy S. Lee

Art Unit; 2486

Customer No.: 147897

RESPONSE UNDER 37 CFR §1.111

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

Examiner:

Responsive to the Office Action dated April 18, 2018 having a
shortened statutory period for responses which expires on July 18, 2018,
Applicants hereby submit the following Amendment with the accompanying
remarks. Reconsideration of the application in view of the Amendment is

respectfully requested.
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Listing and Amendments to the Claims

This listing of claims will replace all prior versions, and listings, of claims in

the application.

1. (Currently amended) A decoding method of a binary stream to reconstruct a
current block of a current image from a reference block of a reference image
reconstructed at a different size from the size of said current image, said
reconstructed reference image being stored in a decoded picture buffer comprising:
- motion compensating said reference block of said reconstructed reference
image by applying a single horizontal filter GFx and a single vertical filter GFv
successively on the lines and on the columns of pixels of said reference block,
- decoding, for the current block, a residue block, and
- reconstructing the current block from said residue block and from said |
motion compensated reference block,

wherein said sihgle vertical filter GFv applied on a pixel s is such that
GFv(s)=MCIFv(SCFv(s)), where MCIFv is a vertical motion compensation

interpolation filter and SCFv is a vertical resampling filter, MCIFv and SCFv being

applied jointly and wherein said single horizontal filter GFx applied on a pixel u is
‘ such that GFu(u)=MCIFH(SCFn(u)), where MCIFH is a horizontal motion

compensation interpolation filter and SCFw is a horizontal resampling filter, MCIFv

and SCFv being applied jointly and wherein no resampled version of said

reconstructed reference image is stored in the decoded picture buffer.

2. (Canceled)

-
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3. (Canceled)

4. (Previously presented) The decoding method according to claim 1, wherein the
single horizontal filter and the single vertical filter being defined by filtering
coefficients, said decoding method further comprises a decoding step of said

filtering coefficients.

5. (Previously presented) The decoding method according to claim 1, wherein said
binary stream is a scalable stream comprising a base layer coding low resolution
images and at least one enhancement layer coding high resolution images, said
current image is one of said high resolution images and said reference image is

one of the low resolution images.

6. (Currently amended) A coding method of a current block of a current image from
a reference block of a reference image reconstructed at a different size from the
size of said current image, said reconstructed reference image being stored in a
decoded picture buffer comprising:

- motion compensating said reference block of said reconstructed reference
image by applying a single horizontal filter GFnand a single vertical filter GFv
successively on the lines and on the columns of pixels of said reference block,

- calculating, for the current block, a residue block from said current block and
from said motion compensated reference block, and

- coding the residue block in a binary stream,

-3-
Page 275 of 332



Serial No.: 14/372,021 Attorney Docket: PF120006
Art Unit: 2486

wherein said single vertical filter GFv applied on a pixel s is such that
GFv(s)=MCIFy(SCFv(s)), where MCIFv is a vertical motion compensation

interpolation filter and SCFv is a vertical resampling filter, MCIFv and SCFv being

applied jointly and wherein said single horizontal filter GFn applied on a pixel u is
such that GFu(u)=MCIFH(SCFn(u)), where MCIFH is a horizontal motion

compensation interpolation filter and SCFw is a horizontal resampling filter, MCIFv

and SCFv being applied jointly and wherein no resampled version of said

reconstructed reference image is stored in the decoded picture buffer.

7. (Canceled)

8. (Canceled)

9. (Previously presented) The coding method according to claim 6, wherein the
single horizontal filter and the single vertical filter being defined by filtering
coefficients, said coding method further comprises a coding step‘of said filtering

coefficients.

10. (Previously presented) The coding method according to claim 6, wherein said
binary stream is a scalable stream comprising a base layer coding low resolution
images and at least one enhancement layer coding high resolution images, said
current image is one of said high resolution images and said reference image is

one of the low resolution images.

4-
Page 276 of 332



Serial No.: 14/372,021 Attorney Docket: PF120006
Art Unit: 2486

11. (Currently amended) A decoding device comprising at least one circuit
configured to:

- access, from a decoded picture buffer, a reference image reconstructed at a
size different from the size of a current image;

- motion compensate a reference block of said reconstructed reference image
by applying a single horizontal filter GF1 and a single vertical filter GFv successively
on the lines and on the columns of pixels of said reference block,

- decode, for a current block of said current image, a residue block from a
binary stream, and

- reconstruct the current block from said residue block and from said motion
compensated reference block, wherein said single vertical filter GFv applied on a
pixel s is such that GFv(s)=MCIFv(SCFQ(s)), where MCIFv is a vertical motion‘

compensation interpolation filter and SCFv is a vertical resampling filter, MCIFv and

SCFv being applied jointly and wherein said single horizontal filter GF+ applied on a

pixel u is such that GFu(u)=MCIFu(SCFn(u)), where MCIFH is a horizontal motion

compensation interpolation filter and SCF is a horizontal resampling filter, MCIFv

and SCFv being applied jointly and wherein no resampled version of said

reconstructed reference image is stored in the decoded picture buffer.
12. (Canceled)

13. (Currently amended) A coding device comprising at least one circuit configured

to:

-5-
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- access, from a decoded picture buffer, a reference image reconstructed at a
size different from the size of a current image;

- motion compensate a reference block of said reconstructed reference image
by applying a single horizontal filter GF+ and a single vertical filter GFv
successively on the lines and on the columns of pixels of said reference block,
- calculate, for a current block of said current image, a residue block from said
current block and from said motion compensated reference block, and

- code the residue block in a binary stream, wherein said single vertical filter
GFv applied on a pixel s is such that GFv(s)=MCIFv(SCFv(s)), where MCIFv is a
vertical motion compensation interpolation filter and SCFv is a vertical resampling

filter, MCIFv and SCFv being applied jointly and wherein said single horizontal filter

GFH applied on a pixel u is such that GFr(u)=MCIFu(SCFH(u)), where MCIFn is a
horizontal motion compensation interpolation filtter and SCF+ is a horizontal

“ resampling filter, MCIFv and SCFv being applied jointly and wherein no resampled

version of said reconstructed reference image is stored in the decoded picture

buffer.

14. (Canceled)

15. (Previously presented) The decoding device according to claim 11, wherein the
single horizontal filter and the single vertical filter being defined by filtering

coefficients, said decoding device further comprises a module configured to decode

said filtering coefficients.
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16. (Previously presented) The decoding device according to claim 11, wherein
said binary stream is a scalable stream comprising a base layer coding low
resolution images and at least one enhancement layer coding high resolution
images, said current image is one of said high resolution images and said reference

image is one of the low resolution images.

17. (Previously presented) The coding device according to claim 13, wherein the
single horizontal filter and the single vertical filter being defined by filtering
coefficients, said coding device further comprises a module configured to code said

filtering coefficients.

18. (Previously presented) The coding device according to claim 13, wherein said
binary stream is a scalable stream comprising a base layer coding low resolution
images and at least one enhancement layer coding high resolution images, said
current image is one of said high resolution images and said reference image is

one of the low resolution images.

-7
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Remarks/Arguments

The Office Action mailed April 18, 2018 has beeﬁ reviewed and carefully
considered.

Claims 2-3, 7-8, 12 and 14 have been previoUs|y canceled without
prejudice. Claims 1, 6, 11 and 13 have been amended. Support for these
amendments can be for, for example on page 8, lines 29-32 of the specification as
originally filed. No new matter has been introduced. Claims 1, 4-6, 9-11, 13 and

15-18 are now pending in this application.

Rejection under 35 U.S.C. § 103

Claims 1, 5, 6',‘10, 11, 13, 16 and 18 stand rejected under 35 U.S.C. §103(a)
as being‘unpatentable over Ye et al. (USP 8199812) in view of Tsai et al
(2012/0082241) in view of Robertson et al (2010/0226437) in further view of Sato et

al. (USP 6,748,018).

Independent claim 1 recites, inter alia:
..... wherein said single vertical filter GFv applied on a pixel s is such that
GFv(s)=MCIFy(SCFv(s)), where MCIFy is a vertical motion compensation
interpolation filter and SCFy is a vertical resampling filter , MCIFv and SCFv
being applied jointly and wherein said single horizontal filter GFn applied on
a pixel u is such that GFH(u)=MCIFﬁ(SCFH(u)), where MCIF4 is an
horizontal motion compensation interpolation filter and SCFy is an horizontal

resampling filter, MCIFy and SCF4 being applied jointly....

The examiner agrees that the above feature is not disclosed by Ye with Tsai (see

. .
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bottom of page 4 of the office action). The examiner asserts that Robertson
teaches this feature. The Applicant respectfully disagrees. According to Fig 7 of
Robertson there are clearly two filters (e.g. one vertical resampling 718 followed
by métion compensation 714). This is confirmed by paragraph [0071] which

states:

The output of the deblocking filter 710, the horizontal resampling
component 716 and the vertical resampling component 718 also go
to the motion compensation 714 in full or reduced resolution. The
result of the decoder 700 is a reduced resolution video for display

or transcode.

In the above paragraph the resampling and the motion compensation are clearly

not applied jointly using a single filter contrary to the method of claim 1.

When combining Ye, Tsai and Robertson the skilled person would apply
two filters successively as taught by Robertson horizontal resampling followed by
motion compensation. Apart from Robertson, none of the cited prior art teaches
resampling and motion compensation and Robertson fails to teach that
resampling and motion compensation are applied using a single filter, i.e. that

resampling and motion compensation are applied jointly.

Sato does not cure the deficiencies of the above prior art, and therefore
the combination of the feachings of these four (4) references fails to render
obvious applicant’s claimed decoding and coding methods and devices as set

forth in independent claims 1, 6, 11 and 13. Reconsideration and withdrawal of

the rejection, and early allowance on the merits is earnestly solicited.

9.
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Claims 4, 9, 15 and 17 stand rejected under 35 U.S.C. §103(a) as being
unpaténtable over Ye et al. (USP 8199812) in view of Tsai et al (2012/0082241) in
view of Robertson et al (2010/0226437) in further view of Sato et al. (USP
6,748,018), in further view of Karczewicz et al (2009/0175336).

Karczewicz referred to on page 7 of the office action does not cure the
deficiencies of the above prior art. In particular Karczewicz fails to teach or
remotely suggest “...wherein said single vertical filter GFv applied on a pixel s is
such that GFv(s)=MCIFy(SCFy(s)), where MCIFyv is a vertical motion
compensation interpolation filter and SCFv is a vertical resampling filter, MCIFv
and SCFv being applied jointly and wherein said single horizontal filter GF+ applied
on a pixel u is such that GFx(u)=MCIFH(SCFr(u)), where MCIF is an horizontal
motion compensation interpolation filter and SCFy is an horizontal resampling filter,

MCIFy and SCFy being applied jointly”.

As such, dependent claims 4, 9, 15 and 17 are clearly in condition for
allowance based on their dependency from their respective independent claims 1,

6, 11 and 13.

Conclusion

In view of the foregoing, Applicant respectfully requests that the rejections
of the claims set forth in the Office Action of April 17, 2018 be withdrawn, that
pending claims 1, 4-6, 9-11, 13 and 15-18 be allowed, and that the case proceed to

early issuance of Letters Patent in due course.

-10-
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It is believed that no additional fees or charges are currently due.
However, in the event that any additional fees or charges are required at this
time in connection with the application, they may be charged to Applicants’
representatives Deposit Account No. 50-6977.

Respectfully submitted,

Philippe Bordes, et al.

g

John G. fTutunjia
(Reg. No./39,405)
TUTUNJIAN & BITETTO, P.C.

401 Broadhollow Road, Suite 402
Melville, NY 11747
(631) 844-0080

Dated: 7 /(o/l%
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An attorney or Agent of Record registered to practice before the Patent and Trademark Office who has been given
power of attorney in this application

Signature: Patricia A. Verlangieri, Reg. No. 42201/
Name: Patricia A. Verlangieri
Registration Number: 42201
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.UsSpto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

157362 7590 11/14/2018 | EXAMINER |
Brian J. Dorini LEE, JIMMY §
InterDigital Madison Patent Holdings
4 Research Way | ART UNIT PAPER NUMBER |
3rd Floor 2486

Princeton, NJ 08543 DATE MAILED: 11/14/2018

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

14/372,021 07/13/2014 Philippe Bordes PF120006 8346

TITLE OF INVENTION: METHOD AND DEVICE FOR CODING AN IMAGE BLOCK, CORRESPONDING DECODING METHOD AND DECODING
DEVICE

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

nonprovisional UNDISCOUNTED $1000 $0.00 $0.00 $1000 02/14/2019

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

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

HOW TO REPLY TO THIS NOTICE:

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

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

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

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

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

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

IMPORTANT REMINDER: Maintenance fees are due in utility patents issuing on applications filed on or after Dec. 12, 1980.
It is patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at
www.uspto.gov/PatentMaintenanceFees.
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

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

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

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

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

157362 7590 11/14/2018 Certificate of Mailing or Transmission

Brian J. Dorini 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
InterDigital Madison Patent Holdings addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
4 Research Way the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.
31‘d FIOOI‘ (Typed or printed name)
Princeton, NJ 08543 (Signature)
(Date)
| APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |

14/372,021 07/13/2014 Philippe Bordes PF120006 8346

TITLE OF INVENTION: METHOD AND DEVICE FOR CODING AN IMAGE BLOCK, CORRESPONDING DECODING METHOD AND DECODING
DEVICE

APPLN. TYPE | ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional UNDISCOUNTED $1000 $0.00 $0.00 $1000 02/14/2019
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
LEE, JIMMY S 2486 375-240020
1. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list
CFR 1.363). (1) The names of up to 3 registered patent attorneys
or agents OR, alternatively, 1

M| Change of correspondence address (or Change of Correspondence

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

registered attorney or agent) and the names of up to 2

- e N . L 2 registered patent attorneys or agents. If no name is
Fee Address" indication (or "Fee Address" Indication form PTO/ listed, no name will be printed.

SB/47; Rev 03-09 or more recent) attached. Use of a Customer
Number is required.

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

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

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

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

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

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

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

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

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

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

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

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

M| Applicant changing to regular undiscounted fee status.

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

Authorized Signature Date

Typed or printed name Registration No.
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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.UsSpto.gov

APPLICATION NO, | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
14/372,021 07/13/2014 Philippe Bordes PF120006 8346
| EXAMINER |
157362 7590 11/14/2018
Brian J. Dorini LEE, JIMMY §
InterDigital Madison Patent Holdings
| ART UNIT PAPER NUMBER |
4 Research Way
3rd Floor 2486

Princeton, NJ 08543

DATE MAILED: 11/14/2018

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

Pagé $90 of 332

PTOL-85 (Rev. 02/11)

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.



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 appljcation, ap applicati en to public inspection or an issued patent.

9. A record from this system of records ngg)@ césgl)i)s Ttggcﬁoutine 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.



Application No. Applicant(s)
; . 14/372,021 Bordes et al.
Notice of Allowability Examiner Art Unit AIA Status
JIMMY S LEE 2486 No

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

1.4} This communication is responsive to 7/6/18.
[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 See Continuation Sheet . 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) MIAIl by (J Some  *c) (J None of the:
1. Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [ Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

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

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

(3 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.[J Notice of References Cited (PTO-892) 5. ¥} Examiner's Amendment/Comment

2. 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. [0 Other .

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

[JIMMY S LEE/ /MOHAMMED S RAHAMAN/
Examiner, Art Unit 2486 Primary Examiner, Art Unit 2486

U.S. Patent and Trademark Office i
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20181004
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Continuation Sheet (PTOL-37) Application No. 14/372,021

Continuation of 3. The allowed claim(s) is/are: 1,4-6,9-11,13 and 15-18
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Application/Control Number: 14/372,021 Page 2
Art Unit: 2486

DETAILED ACTION
Notice of Pre-AlA or AlA Status

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

EXAMINER'S AMENDMENT
An examiner’s amendment to the record appears below. Should the changes and/or additions be
unacceptable to applicant, an amendment may be filed as provided by 37 CFR 1.312. To ensure

consideration of such an amendment, it MUST be submitted no later than the payment of the issue fee.

Authorization for this examiner’s amendment was given in an interview with John Tutunjian
(Reg. No. 39405) on 11/2/2018 @631-844-0080.

The application has been amended as follows:

1. {Currently amended) A decoding method of a binary stream o recanstruct a current biock of o
current imags from a reference block of a refersnce image reconstrucied at a different size from the sizs
of said current image, said reconstructed reference image being stored in a decoded picture buffer
comprising:

motion compensating said reference block of said reconstructed reference image by applying a
single horizontal Hilter GFH and a single vertical flter GFv successively on the Hines and on the columns of
pixels of said reference block,

decoding, for the current block, a residue block, and

reconstructing the current block from said residue block and from said motion compensated

reference block,
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wherein said single vertical filter GFv applied on 2 pixel s is such that GRv{si=MCIFv{SCRs},
where MOIFv is a vertical motion compensation interpolation filter and 5CFv is a vertical resampling
filter, MCHFy and SCFv baing applied jointly and wherein said single horizontal filter GFH applisdona
pixed u is such that GFH{U=MCIFH{SCFH{U}), where MCIFH is 3 horizontal motion compensation
interpoiation filter and 5CFH is a horizontal resarmpling filter, MCIPsH and SCReH being applied jointly
and wherein no resampled version of said reconstructed reference image is stored in the decoded

picture buffer,

6. (Currently amended) A coding method of a current block of a current image from a reference block of
a reference image reconstructed at a different size from the size of said current image, said
reconstructed reference image being stored in a decoded picture buffer comprising:
- motion compensating said reference block of said reconstructed reference image by applying a
single horizontal filter GFH and a single vertical filter GFv successively on the lines and on the columns of
pixels of said reference block,
- calculating, for the current block, a residue block from said current block and from said motion
compensated reference block, and
- coding the residue block in a binary stream,

wherein said single vertical filter GFv applied on a pixel s is such that GFv(s)=MCIFv(SCFv(s)),
where MCIFv is a vertical motion compensation interpolation filter and SCFv is a vertical resampling
filter, MCIFv and SCFv being applied jointly and wherein said single horizontal filter GFH applied on a
pixel u is such that GFH(u)=MCIFH(SCFH(u)), where MCIFH is a horizontal motion compensation
interpolation filter and SCFH is a horizontal resampling filter, #CiFwi and SCFvH being applied jointly
and wherein no resampled version of said reconstructed reference image is stored in the decoded

picture buffer.
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Art Unit: 2486

11. {Currently amended} A decoding device comprising at l2ast one circuit configured tor
- access, from a decoded picture buffer, a reference image reconstructed at a size different from
the size of a current image;
- motion compensate a reference block of said reconstructed reference image by applying a
single horizontal filter GFH and a single vertical filter GFv successively on the tines and on the columns of
pixels of said reference block,
- decode, for a current block of said current image, a residue block from a binary stream, and
- reconstruct the current block from said residue block and from said motion compensated
reference block,

wharain said single vertical filter GFv applied on a pixel s is such that GR{si=MOIF{SCRV{s},
where MCiFy s a vertical motion compensation interpolation fitter and 5CFv is a vertical resampling
filter, MCIFy and SCHv being applied jointly and wherein said single horizonts] filker GFH appliedona
pixed u is such that GFH{u=MCIFH{SCFH{U)), where MCIFH is a horizontal motion compensation
interpolation filter and SCFH is a horizontal resampling filter, MCFsH and SCReH being applied jointly
and wherein no resampled version of said reconstructed reference image is stored in the decoded

pictura buffer,

13, {Currently amended) A coding device comprising at least one circuit configured to:

access, from a decoded picture buffer, a reference image reconstructad at a size different from
the size of a current image;

motion compensate a reference block of said reconstructed reference image by applying a
single horizontal Hilter GFH and a single vertical flter GFv successively on the Hines and on the columns of

pixels of said referance block,
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- calculate, for a current block of said current image, a residue block from said current block and
from said motion compensatad reference block, and
- code the residue block in a binary stream,

wharain said single vertical filter GFv applied on a pixel s is such that GR{si=MOIF{SCRV{s},
where MCiFy s a vertical motion compensation interpolation fitter and 5CFv is a vertical resampling
filter, MCIFy and SCHv being applied jointly and wherein said single horizonts] filker GFH appliedona
pixed u is such that GFH{U=MCIFH{SCFH{U}), where MCIFH is 3 horizontal motion compensation
interpoiation filter and 5CFH is a horizontal resarmpling filter, MCIPsH and SCReH being applied jointly
and wherein no resampled version of said reconstructed reference image is stored in the decoded
picture buffer,

Reasons for Allowance

The following is an examiner’s statement of reasons for allowance: The claimed invention now
relates to more uniformly application jointly of either vertical and horizontal interpolation filtering and
resampling to respective single filters in either vertical or horizontal applications. Both of these aspects
are not taught by the prior art singly or in combination which renders the claimed invention allowable.

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 JIMMY S LEE whose telephone number is (571)270-7322. The examiner can

normally be reached on Monday thru Friday 10AM-8PM 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,
Mehrdad Dastouri can be reached on 571-272-7418. The fax phone number for the organization where
this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the Patent Application
Information Retrieval (PAIR) system. Status information for published applications may be obtained
from either Private PAIR or Public PAIR. Status information for unpublished applications is available
through Private PAIR only. For more information about the PAIR system, see http://pair-
direct.uspto.gov. Should you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a USPTO Customer
Service Representative or access to the automated information system, call 800-786-9199 (IN USA OR

CANADA) or 571-272-1000.

JJIIMMY S LEE/

Examiner, Art Unit 2486

/MOHAMMED S RAHAMAN/
Primary Examiner, Art Unit 2486
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Application/Control No. Applicant(s)/Patent Under Reexamination
Index of Claims 14/372.021 Bordes et al.
H“m H‘ HH “H“‘ ““ ““ . s
JIMMY S LEE 2486
v | Rejected - | Cancelled N | Non-Elected Appeal
= Allowed + | Restricted | | Interference Objected
CLAIMS
(] Claims renumbered in the same order as presented by applicant [J CcPA (J R1.47
CLAIM DATE
Final Original | 03/17/2017 | 09/20/2017 | 03/28/2018 | 10/30/2018
1 v v v =
2 - - - -
3 - - - -
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Applicant(s)/Patent Under Reexamination

Search Notes 14/372,021 Bordes et al.
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CPC - Searched*
Symbol Date Examiner
h04n19/117,105,146,172,176,423,439,44,523,59,80,82,152,159,33 11/02/2018 J.L.
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Symbol Date Examiner
US Classification - Searched*
Class Subclass Date Examiner
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Ref {Hits Search Query DBs Default }{Plurals {Time
# Operator Stamp
S1 {223 (("THOMSON") near3 ("LICENSING")).AANM. USPAT OR ON 2017/03/06
12:54
S2 160 (("BORDES") near3 {"Philippe")).INV. US-PGPUB: {{OR ON 2017/03/06
USPAT; 12:54
USOCR
S3 {11 (("ANDRIVON") near3 ("Pierre"}).INV. US-PGPUB: {{OR ON 2017/03/06
USPAT; 12:55
USOCR
$4 23 (("SALMON") near3 ("Philippe"}).INV. US-PGPUB: {{OR ON 2017/03/06
USPAT; 12:55
USOCR
S5 9076723 {@AD<"20120113" US-PGPUB; {OR ON 2017/03/06
USPAT 12:56
S6 2570 375/240.02,240.020.ccls. US-PGPUB; HOR ON 2017/03/06
USPAT 16:26
S7 30224 §h04n19/117,105,146,172,176,423,439,44,523,59,80,82,152,159,33.cpc. US-PGPUB; HOR ON 2017/03/06
i USPAT 16:27
S8 39 {i(sampl$3 resampl$3) same (construct$3 reconstruct$3) with siz3 same {|USPAT OR ON 2017/03/09
ihorizontal$3 same vertical$3 12:47
S9 9077264 {@AD<"20120113" US-PGPUB; {OR ON 2017/03/09
USPAT 12:48
S10 #2570 375/240.02,240.020.ccls. US-PGPUB; HOR ON 2017/03/09
USPAT 12:48
S11 {30277  {h04n19/117,105,146,172,176,423,439,44,523,59,80,82,152,159,33.cpc. US-PGPUB; {OR ON 2017/03/09
USPAT 12:48
S12 i1 S8 and S9 and (810 S11) USPAT OR ON 2017/03/09
12:48
S13 {1 "20130077883" USPAT  HOR ON 2017/03/09
12:48
S14 50519  Hhorizontal$3 same vertical$3 same motion$3 USPAT OR ON 2017/03/09
18:00
S15 {961 (horizontal$3 same vertical$3) with filter$3 same motion$3 USPAT OR ON 2017/03/09
18:00
S17 #9077264 {@AD<"20120113" US-PGPUB; {OR ON 2017/03/09
USPAT 18:00
S18 {286 375/240.%.ccls. and S17 and S15 USPAT OR ON 2017/03/09
18:00
S$19 4270 (horizontal$3 same vertical$3) with filter$3 same motion$3 with USPAT OR ON 2017/03/09
compensat$3 18:01
S20 #138 375/240.%.ccls. and S17 and S19 USPAT OR ON 2017/03/09
18:01
821 5 (horizontal$3 same vertical$3) with filter$3 with (resampl$3 USPAT OR ON 2017/03/10
iireconstrut$3) same motion$3 with compensat$3 16:09
S22 6 {i(horizontal$3 same vertical$3) with filter$3 with (resampl$3 USPAT OR ON 2017/03/10
reconstruct$3) same motion$3 with compensat$3 16:10
823 19077264 {{@AD<"20120113" US-PGPUB; HOR ON 2017/03/10
USPAT 16:10
S24 {2 375/240.%.ccls. and S23 and S22 USPAT OR ON 2017/03/10
16:10
825 i35 {i(horizontal$3 same vertical$3) with filter$3 with (resampl$3 USPAT OR ON 2017/03/10
reconstruct$3) same4 motion$3 with compensat$3 17:38
S26 l14 |(horizontal$3 same vertical$3) with filter$3 with (resampl$3 USPAT  HOR ON 2017/03/10
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I §|reconstruct$3) same2 motion$3 with compensat$3 i : ! $17.38

S27 #3 375/240.%.ccls. and S23 and S26 USPAT OR ON 2017/03/10
17:38

S28 {7 375/240.%.ccls. and S23 and S25 NOT 827 USPAT OR ON 2017/03/10
17:40

829 0 {i(horizontal$3 same vertical$3) with filter$3 with (resampl$3 with USPAT OR ON 2017/03/10
{reconstruct$3) 19:39

S30 {0 (horizontal$3 same vertical$3) with filter$3 with (resampl$3 same USPAT OR ON 2017/03/10
iireconstruct$3) 19:40

S31 {69 (horizontal$3 same vertical$3) with filter$3 and (resampl$3 same USPAT OR ON 2017/03/10
iireconstruct$3) 19:40

s32 o §(horizontal$3 same vertical$3) with filter$3 and (resampl$3 same USPAT OR ON 2017/03/10
reconstruct$3) with motion$3 with compensat$3 19:40

S33 {4 (horizontal$3 same vertical$3) with filter$3 and (resampl$3 same USPAT OR ON 2017/03/10
iireconstruct$3) with motion$3 19:41

S34 §2 375/240.%.ccls. and S23 and S33 USPAT OR ON 2017/03/10
19:41

S35 {32445 (horizontal$3 and vertical$3) with (sampl$3 resampl$3 filter$3) USPAT OR ON 2017/03/14
23:02

S36 1{190148 i(interpolat$4 extrapolat$4 downsampl$3 upsampl$3 resampl$3) USPAT OR ON 2017/03/14
23:03

S37 {84268 §motion$3 with (estimat$3 compnesat$4 determin$s) USPAT OR ON 2017/03/14
23:03

S38 {2097 S35 and 836 and S37 USPAT OR ON 2017/03/14
23:03

S39 #2570 375/240.02,240.020.ccls. US-PGPUB; {{OR ON 2017/03/14
USPAT 23:04

S40 30324  {h04n19/117,105,146,172,176,423,439,44,523,59,80,82,152,159,33.cpc. i{US-PGPUB; {OR ON 2017/03/14
USPAT 23:04

S41 483 $40 and S39 USPAT OR ON 2017/03/14
23:04

842 19077739 §@AD<"20120113" US-PGPUB; {OR ON 2017/03/14
USPAT 23:04

$43 {14 $42 and 841 and S38 USPAT OR ON 2017/03/14
23:04

S44 169138 ((horizontal$3 and vertical$3) 2D two with dimension$3 "2" with USPAT OR ON 2017/03/15
dimension$3)with (sampl$3 resampl$3 filter$3) 12:44

$45 {84268 {motion$3 with (estimat$3 compnesat$4 determin$s) USPAT OR ON 2017/03/15
13:06

S46 311 ((horizontal$3 and vertical$3) 2D two with dimension$3 "2" with USPAT OR ON 2017/03/15
dimension$3) with (sampl$3 resampl$3 filter$3) with $45 13:06

S47 42570 375/240.02,240.020.ccls. US-PGPUB; HOR ON 2017/03/15
USPAT 13:06

$48 130324  #h04n19/1 17,105,146,172,176,423,439,44,523,59,80,82,152,159,33.cpc. {{US-PGPUB; {OR ON 2017/03/15
USPAT 13:06

S49 483 S48 and 47 USPAT OR ON 2017/03/15
13:06

S50 9077739 {j@AD<"20120113" US-PGPUB; {OR ON 2017/03/15
USPAT 13:06

S51 i1 S50 and 849 and $46 USPAT OR ON 2017/03/15
13:06

S52 190 "375".clas. and h04n19/$.cpc. and S50 and $46 USPAT OR ON 2017/03/15
13:48

S53 189 S52 not S51 USPAT OR ON 2017/03/15
13:48

S54 1885 (horizontal$3 and vertical$3) with $45 USPAT OR ON 2017/03/15
13:49

S55 {9 S54 and 849 and S50 USPAT OR ON 2017/03/15
13:49

S56 {{190148 ii(interpolat$4 extrapolat$4 downsampl$3 upsampl$3 resampl$3) USPAT OR ON 2017/03/15
14:39
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S57 #5168 (horizontal$3 and vertical$3) with S56 USPAT OR ON 2017/03/15
14:39

S58 {17 S57 and 849 and S50 USPAT OR ON 2017/03/15
14:40

S59 i1 (US-8199812-%).did. USPAT OR ON 2017/03/15
16:51

S60 i1 $59 and motion$3 with compensat$4 USPAT OR ON 2017/03/15
16:51

S61 i1 "20080165848" USPAT OR ON 2017/03/15
16:54

S62 i1 $59 and residu$3 with block USPAT OR ON 2017/03/15
17:25

S63 it S59 and residu$3 with block same (cod$3 encod$3 decod$3) USPAT OR ON 2017/03/15
17:25

S66 i1 $59 and reconstruct$3 with residu$3 USPAT OR ON 2017/03/15
22:26

S67 i1 S59 and reconstruct$3 with block$3 USPAT OR ON 2017/03/15
22:27

868 i1 S59 and reconstruct$3 USPAT OR ON 2017/03/15
22:30

S69 i1 "5614952".pn. USPAT OR ON 2017/03/17
i101:18

S70 31 (cod$3 encod$3 decod$3) and reconstruct$3 with (resampl$3 USPAT OR ON 52017/03/17
{jupsampl$3 downsampl$3) with ((horizontal$3 and vertical$3) 2D two 101:30

Hiwith dimension$3 "2" with dimension$3)

S71 42570 375/240.02,240.020.ccls. US-PGPUB; {OR ON 5201 7/03/17
USPAT 101:30

S§72 {30369 {ih04n19/117,105,146,172,176,423,439,44,523,59,80,82,152,159,33.cpc. §US-PGPUB; {{OR ON 52017/03/17
USPAT 101:30

S73 {483 S72 and §71 USPAT OR ON 5201 7/03/17
401:30

S74 #9077741 §@AD<"20120113" US-PGPUB; {OR ON 2017/03/17
USPAT 101:30

s75 o S73 and $74 and S70 USPAT  HOR ON  12017/03/17
i101:30

S76 {27 S74 and S70 USPAT OR ON 5201 7/03/17
101:31

S77 {19 {i(horizontal$3 and vertical$3) with reconstruct$3 with (resampl$3 USPAT OR ON 2017/03/17
Hiupsampl$3 downsampl$3) $#01:35

S78 {18 S77 and §74 USPAT OR ON 2017/03/17
i101:35

S79 1696 (horizontal$3 and vertical$3) with (resampl$3 upsampl$3 USPAT OR ON 52017/03/17
downsampl$3) 401:56

S80 {39 (horizontal$3 and vertical$3) with (resampl$3 upsampl$3 downsampl$3) jjUSPAT OR ON 52017/03/17
with referenc$3 $i01:56

S83 0 S80 and §74 and §73 USPAT OR ON 5201 7/03/17
1101:57

S84 437 S80 and S74 USPAT OR ON 5201 7/03/17
i01:57

S$85 §0 "20130003847" USPAT OR ON 2017/03/17
13:28

S86 i1 "20130003847" US-PGPUB; {{OR ON 2017/03/17
USPAT 13:29

S87 1659 filter$3 with coefficient$3 with (horizontal$3 and vertical$3) and USPAT OR ON 2017/03/17
decod$3 15:17

S88 9077741 §@AD<"20120113" US-PGPUB; {OR ON 2017/03/17
USPAT 15:18

S89 #2570 375/240.02,240.020.ccls. US-PGPUB; {{OR ON 2017/03/17
USPAT 15:18

890 #30369 {h04n19/117,105,146,172,176,423,439,44,523,59,80,82,152,159,33.cpc. {{US-PGPUB; {OR ON 2017/03/17
USPAT 15:18

[s91 Y270 S87 and $88 and (S89 S90) USPAT OR ON 42017/03/17}
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H H 15:18
S92 {98 filter$3 with coefficient$3 with (horizontal$3 and vertical$3) same USPAT OR ON 2017/03/17
decod$3 15:18
S94 43 S92 and S88 and (889 S90) USPAT OR ON 2017/03/17
15:18

S95 i1 "20090175336" USPAT OR ON 2017/03/17
15:23

S96 2 "20090175336" US-PGPUB; {OR ON 2017/03/17
USPAT 15:24

897 #270 S87 and S88 and (889 S90) US-PGPUB; {OR ON 2017/03/17
USPAT 15:24

S98 43 S92 and S88 and (889 S90) US-PGPUB; HOR ON 2017/03/17
USPAT 15:24

599 {0 "20130003847" USPAT OR ON 2017/03/18
12:48

S100 i1 "20130003847" US-PGPUB; {OR ON 2017/03/18
USPAT 12:48

S101 {1 "8199812".pn. US-PGPUB; {OR ON 2017/03/18
USPAT 13:19

$102 #1678 singl$3 with vertical with filter$3 US-PGPUB; {OR ON 2017/09/20
USPAT 13:35

$103 #2210 singl$3 with (vertical horizontal) with filter$3 US-PGPUB; {{OR ON 2017/09/20
USPAT 13:35

$104 819 singl$3 with (vertical and horizontal) with filter$3 US-PGPUB; {OR ON 2017/09/20
USPAT 13:36

$105 {6 imotion$3 with singl$3 with (vertical and horizontal) with filter$3 US-PGPUB; {OR ON 2017/09/20
i USPAT 13:36

5106 {1 (US-8199812-%).did. USPAT OR ON 2017/09/28
22:53

$107 i $106 and interpolat$3 with referenc$3 US-PGPUB; HOR ON 2017/09/28
USPAT 22:54

5108 i1 $106 and interpolat$3 with motion$3 US-PGPUB; {OR ON 2017/09/28
USPAT 22:57

S109 i1 $106 and referenc$3 with (block$3 fram$3) US-PGPUB; {OR ON 2017/09/28
USPAT 23:09

s110 o {i(horizontal$3 same vertical$3) with motion$3 with (resampl$3 with USPAT OR ON 2018/02/22
lireconstruct$3) 13:21

S111 {0 §(horizontal$3 same vertical$3) with motion$3 with (resampl$3 with USPAT OR ON 2018/02/22
iireconstruct$3) and filter$3 13:21

S112 i1 {i(horizontal$3 same vertical$3) with motion$3 with (resampl$3 with US-PGPUB; {OR ON 2018/02/22
Hreconstruct$3) and filter$3 USPAT 13:22

S113 ii6 {i(horizontal$3 same vertical$3) same motion$3 same (resampl$3 with US-PGPUB; {OR ON 2018/02/22
Hreconstruct$3) and filter$3 USPAT 13:22

S114 6 (horizontal$3 same vertical$3) same motion$3 same (resampl$3 with US-PGPUB; {{OR ON 2018/02/22
iireconstruct$3) USPAT 13:22

S$115 §§255 (horizontal$3 same vertical$3) same motion$3 same ((upsampl$3 US-PGPUB; {{OR ON 2018/02/22
downsampl$3 resampl$3 sampl$3) and reconstruct$3) and filter$3 USPAT 13:23

S$116 {§3241 (horizontal$3 same vertical$3) same motion$3 same ((upsampl$3 US-PGPUB; {OR ON 2018/02/22
downsampl$3 resampl$3 sampl$3)) and filter$3 USPAT 13:23

S117 §322 (horizontal$3 same vertical$3) same motion$3 same ((upsampl$3 US-PGPUB; {OR ON 2018/02/22
downsampl$3 resampl$3 sampl$3)) and filter$3 with ((horizontal$3 and {{USPAT 13:25
vertical$3) same pixel$3)

S$118 {323 (horizontal$3 and vertical$3) same motion$3 same ((upsampl$3 US-PGPUB; {OR ON 2018/02/22
downsampl$3 resampl$3 sampl$3)) and filter$3 with ((horizontal$3 and {USPAT 13:25
vertical$3) same pixel$3)

S$119 {300 (horizontal$3 with vertical$3) same motion$3 same ((upsampl$3 US-PGPUB; {OR ON 2018/02/22
downsampl$3 resampl$3 sampl$3)) and filter$3 with ((horizontal$3 and {USPAT 13:26
vertical$3) same pixel$3)

$120 313 (horizontal$3 same vertical$3) same motion$3 same ((upsampl$3 US-PGPUB; {{OR ON 2018/02/22
downsampl$3 resampl$3 sampl$3)) and filter$3 with ((horizontal$3 USPAT 13:26
same vertical$3) same pixel$3)

|s121 §|131

§|(horizontal$3 same vertical$3) same motion$3 same ({upsampl$3
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downsampl$3 resampl$3 sampl$3)) and filter$3 with ((horizontal$3 USPAT 13:27
same vertical$3) same pixel$3 same motion$3 )
S$122 {2580 375/240.02,240.020.ccls. US-PGPUB; {{OR ON 2018/02/22
USPAT 13:28
$123 {{33269  {ih04n19/117,105,146,172,176,423,439,44,523,59,80,82,152,159,33.cpc. i{US-PGPUB;{OR ON 2018/02/22
USPAT 13:28
S124 481 S121 and (§122 §123) US-PGPUB; {{OR ON 2018/02/22
USPAT 13:28
$125 #4486 lireferenc$3 with motion$3 with (horizontal$3) US-PGPUB; HOR ON 2018/03/28
USPAT 18:56
$126 {5542 §referenc$3 with motion$3 with (vertical$3) US-PGPUB; {OR ON 2018/03/28
i USPAT 18:57
$127 {§107684 i{(sampl$3 resampl$3) same (construct$3 reconstruct$3) USPAT OR ON 2018/03/28
18:58
$128 {330 $125 and $126 and S127 USPAT OR ON 2018/03/28
18:58
$129 19098368 {{@AD<"20120113" US-PGPUB; {OR ON 2018/03/28
USPAT 18:58
$130 {2581 375/240.02,240.020.ccls. US-PGPUB; {{OR ON 2018/03/28
USPAT 18:58
S131 {33534  {h04n19/117,105,146,172,176,423,439,44,523,59,80,82,152,159,33.cpc. i{US-PGPUB; {OR ON 2018/03/28
USPAT 18:58
$132 {42 $128 and $129 and (S130 S131) USPAT OR ON 2018/03/28
18:58
S$133 {1510 filter$3 with motion$3 with (horizontal$3) US-PGPUB; {OR ON 2018/03/28
USPAT 19:07
S$134 {1899 filter$3 with motion$3 with (vertical$3) US-PGPUB; {{OR ON 2018/03/28
USPAT 19:07
S$135 {131 $133 and $134 and S127 USPAT OR ON 2018/03/28
19:07
S$136 {41 S$135 and $129 and (S130 S131) USPAT OR ON 2018/03/28
19:07
§137 {947 (one with dimension$3) with filter$3 with horizontal$3 USPAT OR ON 2018/03/28
20:12
$138 {1987 (one with dimension$3) with filter$3 with vertical$3 USPAT OR ON 2018/03/28
20:12
S$139 {102 $137 and $138 and S127 USPAT OR ON 2018/03/28
20:12
$140 {25 S$139 and $129 and (S130 S131) USPAT OR ON 2018/03/28
20:12
S141 i1 "20120082241" USPAT OR ON 2018/03/28
20:13
S142 §2 "20120082241" US-PGPUB; :iOR ON 2018/03/28
USPAT 20:52
$143 1988 (one with dimension$3) with filter$3 with horizontal$3 US-PGPUB; {OR ON 2018/03/28
USPAT; 20:52
USOCR;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
S144 #2128 (one with dimension$3) with filter$3 with vertical$3 US-PGPUB; {OR ON 2018/03/28
USPAT; 20:52
USOCR;
FPRS;
EPO; JPO;
DERWENT;
|BM_TDB
S$145 {§107684 i{(sampl$3 resampl$3) same (construct$3 reconstruct$3) USPAT OR ON 2018/03/29
15:08
S146 #1989 (one with dimension$3) with filter$3 with horizontal$3 US-PGPUB; HOR ON 2018/03/29
USPAT; 15:08
USOCR;
FPRS;
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EPO; JPO;
DERWENT;
IBM_TDB

5147

2129

(one with dimension$3) with filter$3 with vertical$3

US-PGPUB;
USPAT,;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2018/03/29
15:08

5148

102

5146 and S147 and S145

US-PGPUB;
USPAT,;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2018/03/29
15:08

5149

9098369

@AD<"20120113"

US-PGPUB;
USPAT

OR

ON

2018/03/29
15:09

$150

2581

375/240.02,240.020.ccls.

US-PGPUB;
USPAT

OR

ON

2018/03/29
15:09

5151

33550

h04n19/117,105,146,172,176,423,439,44,523 59,80,82,152,159,33.¢cpc.

US-PGPUB;
USPAT

OR

ON

2018/03/29
15:09

5152

25

5148 and $149 and (S150 §151)

USPAT

OR

ON

2018/03/29
15:09

6153

(US-9813738-$).did.

USPAT

OR

ON

2018/03/29
15:10

5154

25

5148 and $149 and (S150 §151)

US-PGPUB;
USPAT,;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2018/03/29
15:16

5155

119394

iih04n19/117,105,146,172,176,423,439,44,523,59,80,82,152,159,33.cpc.

US-PGPUB;
USPAT,;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2018/03/29
15:19

5156

4348

375/240.02,240.020.ccls.

US-PGPUB;
USPAT,;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2018/03/29
15:20

5157

9098369

@AD<"20120113"

US-PGPUB;
USPAT;
USOCR

OR

ON

2018/03/29
15:21

5158

107684

(sampl$3 resampl$3) same (construct$3 reconstruct$3)

USPAT

OR

ON

2018/03/29
15:21

5159

1989

(one with dimension$3) with filter$3 with horizontal$3

US-PGPUB;
USPAT,;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2018/03/29
15:21

5160

2129

(one with dimension$3) with filter$3 with vertical$3

US-PGPUB;
USPAT,;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2018/03/29
15:21

5161

102

6159 and $160 and S158

Page 311 of 332

US-PGPUB;

file:///C/Users/jlee28/Documents/e-Red %20Folder/ 1437202 1/EASTSearchHistory. 14372021 _AccessibleVersion.htm[11/2/2018 3:57:14 PM]

OR

ON

2018/03/29




EAST Search History

Page 312 of 332

file:///C/Users/jlee28/Documents/e-Red %20Folder/ 1437202 1/EASTSearchHistory. 14372021 _AccessibleVersion.htm[11/2/2018 3:57:14 PM]

USPAT; 15:21
USOCR;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

S$162 {25 S$161 and S157 and (S155 S156) US-PGPUB; {{OR ON 2018/03/29
USPAT; 15:21
USOCR;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

5163 {1 (US-8199812-$).did. USPAT OR ON 2018/03/29

16:43

S$164 it $163 and referenc$3 with block$3 US-PGPUB; {{OR ON 2018/03/29
USPAT 16:43

$165 it S$163 and bas$3 with block$3 US-PGPUB; {OR ON 2018/03/29
USPAT 17:16

S$166 {66882 filter$3 with (vertical$3) US-PGPUB; {OR ON 2018/03/29
USPAT 17:28

S$167 {50939 filter$3 with (horizontal$3) US-PGPUB; {{OR ON 2018/03/29
USPAT 17:29

S$168 {45962 filter$3 with motion$3 US-PGPUB; {{OR ON 2018/03/29
USPAT 17:29

S§170 4884 filter$3 with resampl$3 US-PGPUB; {OR ON 2018/03/29
USPAT 17:29

S171 {199 $166 and S167 and S168 and S170 US-PGPUB; {OR ON 2018/03/29
USPAT 17:29

S$172 {50 S$171 and $157 and (S155 S156) US-PGPUB; {{OR ON 2018/03/29
USPAT; 17:30
USOCR;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

$173 {4191 filter$3 with motion$3 with interpolat$3 US-PGPUB; {OR ON 2018/03/29
USPAT 17:31

S174 {84 $166 and S167 and S$173 and S170 US-PGPUB; :iOR ON 2018/03/29
USPAT 17:31

S175 {12 S$174 and $157 and (S155 S156) US-PGPUB; {OR ON 2018/03/29
USPAT; 17:31
USOCR;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

S$176 {{290 filter$3 with motion$3 with interpolat$3 with horizontal$3 US-PGPUB; {{OR ON 2018/03/29
USPAT 20:05

8177 {425 filter$3 with motion$3 with interpolat$3 with vertical$3 US-PGPUB; HOR ON 2018/03/29
USPAT 20:05

S$178 {273 $176 and S177 US-PGPUB; :iOR ON 2018/03/29
USPAT 20:05

S$179 {i119394 h04n19/117,105,146,172,176,423,439,44,523,59,80,82,152,159,33.cpc. {US-PGPUB; {{OR ON 2018/03/29
USPAT; 20:06
USOCR;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

S$180 {4348 375/240.02,240.020.ccls. US-PGPUB; {{OR ON 2018/03/29
USPAT; 20:06
USOCR;
FPRS;
EPO; JPO;
DERWENT;
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- | 1BM_TDB : :
S$181 119098369 }{{@AD<"20120113" US-PGPUB; {{OR ON 2018/03/29
USPAT; 20:06
USOCR
S182 {106 S$178 and S181 and (S179 S180) US-PGPUB; :iOR ON 2018/03/29
USPAT; 20:06
USOCR;
FPRS;
EPO; JPO;
DERWENT;
!BM_TDB
$183 {2 filter$3 with motion$3 with interpolat$3 with horizontal$3 with US-PGPUB; {OR ON 2018/03/29
iresampl$3 USPAT 20:36
$184 {59 filter$3 with motion$3 with interpolat$3 with vertical$3 with resampl$3 {{US-PGPUB; {OR ON 2018/03/29
USPAT 20:36
185 2 $183 and S184 US-PGPUB; {{OR ON 2018/03/29
USPAT 20:36
$186 {182 filter$3 with horizontal$3 with resampl$3 US-PGPUB; {OR ON 2018/03/29
USPAT 20:37
$187 {251 filter$3 with vertical$3 with resampl$3 US-PGPUB; {OR ON 2018/03/29
USPAT 20:37
5188 2 $176 and S$177 and S186 and $187 US-PGPUB; {{OR ON 2018/03/29
USPAT 20:38
S$189 {{158 $186 and S187 US-PGPUB; {OR ON 2018/03/29
USPAT 20:38
S$190 {35 S$189 and S181 and (S179 S180) US-PGPUB; {{OR ON 2018/03/29
USPAT; 20:38
USOCR;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
8191 #§2 §fi|ter$3 with motion$3 with interpolat$3 with horizontal$3 with US-PGPUB; {OR ON 2018/04/02
resampl$3 USPAT 16:48
$192 {965 {imotion$3 with interpolat$3 with horizontal$3 US-PGPUB; {{OR ON 2018/04/03
USPAT 14:21
S$193 {1351 imotion$3 with interpolat$3 with vertical$3 US-PGPUB; {OR ON 2018/04/03
USPAT 14:21
$194 182 filter$3 with horizontal$3 with resampl$3 US-PGPUB; {OR ON 2018/04/03
USPAT 14:22
S$195 {{251 filter$3 with vertical$3 with resampl$3 US-PGPUB; {{OR ON 2018/04/03
USPAT 14:22
S$196 §i2 $192 and $193 and S$S194 and S$195 US-PGPUB; {{OR ON 2018/04/03
USPAT 14:22
$197 {{540 ithorizontal$3 with resampl$3 US-PGPUB; {OR ON 2018/04/03
USPAT 15:13
$198 {646 vertical$3 with resampl$3 US-PGPUB; {OR ON 2018/04/03
USPAT 15:13
S$199 §2 $192 and $193 and $197 and $198 US-PGPUB; {{OR ON 2018/04/03
USPAT 15:14
§200 {79946  iimotion$3 with horizontal$3 US-PGPUB; :iOR ON 2018/04/03
i USPAT 15:41
S201 §{120994 Hmotion$3 with vertical$3 US-PGPUB; {OR ON 2018/04/03
USPAT 15:41
S202 {74 $200 and S201 and S197 and $198 US-PGPUB; {{OR ON 2018/04/03
USPAT 15:41
$203 119098574 {{@AD<"20120113" US-PGPUB; :iOR ON 2018/04/03
USPAT 15:41
$204 {2581 375/240.02,240.020.ccls. US-PGPUB; {{OR ON 2018/04/03
USPAT 15:41
8205 133569  h04n19/117,105,146,172,176,423,439,44,523,59,80,82,152,159,33.cpc. {|US-PGPUB;{OR ON 2018/04/03
USPAT 15:41
S206 {19 |8202 and $203 and (S204 S205) USPAT §OR ON 52018/04/035
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| | : ; : , $15:41
$207 {30 $202 and S203 USPAT OR ON 2018/04/03
17:43
$208 {11 $207 not S206 USPAT OR ON 2018/04/03
17:43
S209 9 filter$3 with horizontal$3 with resampl$3 with motion$3 US-PGPUB; {OR ON 2018/04/03
USPAT 17:52
$210 {{66 filter$3 with vertical$3 with resampl$3 with motion$3 US-PGPUB; {OR ON 2018/04/03
USPAT 17:53
S211 §i6 $209 and S210 and S203 US-PGPUB; {OR ON 2018/04/03
USPAT 17:53
G212 {148 5194 same S195 US-PGPUB; {OR ON 2018/04/03
USPAT 17:54
213 §27 $212 and S203 and (S204 S205) USPAT OR ON 2018/04/03
17:54
S214 {158 $194 and S195 US-PGPUB; {{OR ON 2018/04/03
USPAT 18:09
215 §3 214 and S203 and (S204 S205) not $213 USPAT OR ON 2018/04/03
18:09
216 65 S$214 and S203 USPAT OR ON 2018/04/03
18:10
8217 {559 {imotion near2 compensation with horizontal$6 same3 motion near2 US-PGPUB; {OR ON 2018/04/10
icompensation with vertical$6 same3 interpolat$6 USPAT 11:28
$218 9098784 {{@AD<"20120113" US-PGPUB; {OR ON 2018/04/10
USPAT 11:29
$219 #2581 375/240.02,240.020.ccls. US-PGPUB; HOR ON 2018/04/10
USPAT 11:29
$220 133631  h04n19/117,105,146,172,176,423,439,44,523,59,80,82,152,159,33.cpc. {|US-PGPUB;{OR ON 2018/04/10
USPAT 11:29
S221 §185 S217 and S218 and (8219 S220) USPAT OR ON 2018/04/10
11:29
EAST Search History (I nterference)
Rengits Search Query DBs {{Default jiPlurals {Time
# 1 Operator Stamp
L1 #2093 (("THOMSON") near3 ("LICENSING")).AANM. Us- OR ON 2018/11/02
PGPUB; 15:45
USPAT
L2 {91 (("BORDES") near3 ("Philippe")).INV. us- OR ON 2018/11/02
PGPUB; 15:45
USPAT
L3 {35 (("ANDRIVON") near3 ("Pierre")).INV. Us- OR ON 2018/11/02
PGPUB; 15:45
USPAT
L4 26 (("SALMON") near3 ("Philippe"}).INV. us- OR ON 2018/11/02
PGPUB; 15:45
USPAT
L5 9104053 §@AD<"20120113" Us- OR ON 2018/11/02
PGPUB; 15:46
USPAT
L6 {35753 #h04n19/117,105,146,172,176,423,439,44,523,59,80,82,152,159,33.cpc. {US- OR ON 2018/11/02
PGPUB; 15:46
USPAT
L7 2585 375/240.02,240.020.ccls. Us- OR ON 2018/11/02
PGPUB; 15:46
USPAT
L8 2667 #motion$3 with compensat$3 with horizontal$3 Us- OR ON 2018/11/02
PGPUB; 15:47
USPAT
L9 {3500 #motion$3 with compensat$3 with vertical$3 uUs- OR ON 2018/11/02
PGPUB; 15:47
USPAT
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L11 {6548 iireconstruct$3 with block with residu$3 Us- OR ON 2018/11/02
PGPUB; 15:47
USPAT
L12 64271  residu$3 with block$3 uUS- OR ON 2018/11/02
PGPUB; 15:47
USPAT
L13 §123 vertical$3 with interpolat$4 with resampl$3 Us- OR ON 2018/11/02
PGPUB; 15:48
USPAT
L14 476 #horizontal$3 with interpolat$4 with resampl$3 Us- OR ON 2018/11/02
PGPUB; 15:48
USPAT
L15 {1 8 and 9 and 11 and 12 and 13 and 14 Us- OR ON 2018/11/02
PGPUB; 15:49
USPAT
L16 1 8 same 9 same 11 same 12 same 13 same 14 uUS- OR ON 2018/11/02
PGPUB; 15:49
USPAT
L17 §351 imotion$3 with compensat$3 with horizontal$3.clm. Us- OR ON 2018/11/02
PGPUB; 15:49
USPAT
L18 i1 17 same 9 same 11 same 12 same 13 same 14 Us- OR ON 2018/11/02
PGPUB; 15:49
USPAT
L19 {76 #horizontal$3 with interpolat$4 with resampl$3 Us- OR ON 2018/11/02
PGPUB; 15:54
USPAT
L20 {9 vertical$3 with interpolat$4 with resampl$3.clm. Us- OR ON 2018/11/02
PGPUB; 15:54
USPAT
L21 6940 #residu$3 with block$3.clm. Us- OR ON 2018/11/02
PGPUB; 15:54
USPAT
L22 {1220 fireconstruct$3 with block with residu$3.cim. Us- OR ON 2018/11/02
PGPUB; 15:54
USPAT
L23 {564 #imotion$3 with compensat$3 with vertical$3.cim. Us- OR ON 2018/11/02
PGPUB; 15:54
USPAT
L24 i1 17 same 19 same 20 same 21 same 22 same 23 Us- OR ON 2018/11/02
PGPUB; 15:55
USPAT
L25 §170 #motion$3 with compensat$3 with vertical$3 with pixel$3.cim. Us- OR ON 2018/11/02
PGPUB; 15:55
USPAT
L26 §132 imotion$3 with compensat$3 with horizontal$3 with pixel$3.cim. Us- OR ON 2018/11/02
PGPUB; 15:55
USPAT
L27 {0 26 same 19 same 20 same 21 same 22 same 25 us- OR ON 2018/11/02
i PGPUB; 15:56
USPAT

11/2/2018 3:57:09 PM
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

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

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate. All
further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as indicated unless corrected
below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications.
Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal, This certificate cannot be used for any other accompanying
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

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

157362 7590 11/14/2018 Certificate of Mailing or Transmission
Brian J. Dorini 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
InterDigital Madison Patent Holdings addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
4 Research Way the USPTO via EFS-Web or by facsimile to (571) 273-28835, on the date below.
3rd Floor (Typed or printed name;
Princeton, NJ 08543 (Signaturc)
{Date
| appucaionyo. | FILING DATE l FIRST NAMED INVENTOR | ATToRNEY DOCKET NO. | conrtrmarion No. I
14/372,021 07/13/2014 Philippe Bordes PF120006 8346

TITLE OF INVENTION: METHOD AND DEVICE FOR CODING AN IMAGE BLOCK, CORRESPONDING DECODING METHOD AND DECODING
DREVICE

APPLN. TYPE ' ENTITY STATUS I ISSUE FEE DUE l PUBLICATION FEE DUE l PREV. PAID ISSUE FEE l TOTAL FEE(S) DUE ‘ DATE DUE I
nonprovisional UNDISCOUNTED $1000 $0.00 $0.00 $1000 02/1412019
[ EXAMINER | ART UNIT l CLASS-SUBCLASS l
LEE, JIMMY § 2486 375-240020
1. Change of correspondence address or indication ot "Fee Address™ (37 2. For printing on the patent front page, hist

CFR 1.363). (1) The names of up to 3 registered patent attorneys - .
or agents OR, alternatively, ILJIunnaﬂ_&_BJIB_ﬁQ._EQ._

4 Change of correspondence address (or Change of Correspondence (2) The name of a single firm (having as a member a

Address form PTO/SB/122) attached. registered attorney or agent) and the names of up to

e L 2 registered patent attorneys or ageats. If no name is
D "Fee Address" indication (or "Fee Address" Indication form PTO/ ﬁs[e%’ no uag'iz will be priiled. 8

SB/47; Rev 03-09 or more recent) attached. Use of a Customer 3
Number is required.

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

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is ideatified 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)

INTERDIGITAL MADISON PATENT HOLDINGS PARIS, FRANCE

Please check the appropriate assignee category or categories (will not be printed on the patent) : () tndividual X Corporation or other private group entity I Government

(%]

4a, Fees submitted:  Rllssue Fee  !Publication Fee (if required) ~ JAdvance Order - # of Copies
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

Xl Blectronic Payment via EFS-Web L1 Enclosed check (1 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. 50-1433

5. Change in Entity Status {from status indicated above)
D Applicant certifyi R tity status. See 37 CFR 1.29 NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
pplicant certilying micro entily stats. see . 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.

a Applicant asserting small entity status. See 37 CFR 1.27

| Applicant changing to regular undiscounted fee status.

NOTE: This form must be signed in accordanteawith 37 ﬁ)FR/I/B i and 1.33. See 37 CFR 1.4 for signature requirements and certifications.
Authorized Signature pate _February 13, 2019

//\sﬁd/J A —
Typed or printed name Mu_mmé / Registration No. ___ 39,405
1
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Electronic Patent Application Fee Transmittal

Application Number:

14372021

Filing Date:

13-Jul-2014

Title of Invention:

METHOD AND DEVICE FOR CODING AN IMAGE BLOCK, CORRESPONDING
DECODING METHOD AND DECODING DEVICE

First Named Inventor/Applicant Name:

Philippe Bordes

Filer: John George Tutunjian/Beth Robson
Attorney Docket Number: PF120006
Filed as Large Entity
Filing Fees for U.S. National Stage under 35 USC 371
Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in
Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
UTILITY APPL ISSUE FEE 1501 1 1000 1000
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Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in
Extension-of-Time:
Miscellaneous:
Total in USD ($) 1000
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Electronic Acknowledgement Receipt

EFS ID: 35135641
Application Number: 14372021
International Application Number:
Confirmation Number: 8346

Title of Invention:

METHOD AND DEVICE FOR CODING AN IMAGE BLOCK, CORRESPONDING

DECODING METHOD AND DECODING DEVICE

First Named Inventor/Applicant Name:

Philippe Bordes

Customer Number:

157362

Filer:

John George Tutunjian/Beth Robson

Filer Authorized By:

John George Tutunjian

Attorney Docket Number: PF120006
Receipt Date: 13-FEB-2019
Filing Date: 13-JUL-2014
Time Stamp: 11:42:41

Application Type:

U.S. National Stage under 35 USC 371

Payment information:

Submitted with Payment yes
Payment Type CARD
Payment was successfully received in RAM $1000

RAM confirmation Number

021319INTEFSW11435601

Deposit Account

501433

Authorized User

Beth Robson

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

37 CFR 1.17 (Patent application and reexamination processing fees)

37 CFR 1.19 (Document supply fees)

Page 319 of 332




37 CFR 1.20 {Post Issuance fees)
37 CFR 1.21 {Miscellaneous fees and charges)

37 CFR 1.492 (National application filing, search, and examination fees)

37 CFR 1.492(a) (Basic national fee only)

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.)
125876
1 Issue Fee Payment (PTO-858) PF120006_I55L:e_deee_Transm|tt no 1
a p f8fbfSccb3cc88581208f87238a7c850e196k
20f
Warnings:

The page size in the PDF is too large. The pages should be 8.5 x 11 or A4. If this PDF is submitted, the pages will be resized upon entry into the
Image File Wrapper and may affect subsequent processing

Information:
30495
2 Fee Worksheet (SB06) fee-info.pdf no 2
47d03b98ee070153abf23ab7c945458ec31
fllee
Warnings:
Information:
Total Files Size (in bytes): 156371

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.0.Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
14/372,021 04/02/2019 10250877 PF120006 8346
157362 7590 03/13/2019

Brian J. Dorini

InterDigital Madison Patent Holdings
4 Research Way

3rd Floor

Princeton, NJ 08543

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 862 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):

Philippe Bordes, Laille, FRANCE;

THOMSON LICENSING, Issy de Moulineaux, FRANCE;
Pierre Andrivon, Liffre, FRANCE;

Philippe Salmon, Saint Sulpice La Foret, FRANCE;

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.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
PO. Box 1450
Alexandria, Virginia 22313-1450

WWW.uspto.gov
| APPLICATION NUMBER | PATENT NUMBER | GROUP ART UNIT | FILE WRAPPER LOCATION |

14/372,021 10250877 2486 9200

LA O

Correspondence Address/Fee Address Change

The following fields have been set to Customer Number 14868 on 08/10/2021
« Correspondence Address

The address of record for Customer Number 14868 is:

14868

Patent Docketing

200 Bellevue Parkway, Suite 300
Attention: Docketing
Wilmington, DE 19809

PART 1 - ATTORNEY/APPLICANT COPY
page 1 of 1
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PTO/SB/44 (09-07)

Approved for use through 03/31/2023. OMB 0651-0033

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.
(Also Form PTO-1050)

UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

Page _ 1 of 7

PATENT NO. - 10,250,877
APPLICATION NO.: 14/372,021
ISSUE DATE - April 2, 2019
INVENTOR(S) Bordes, et al.

It is certified that an error appears or errors appear in the above-identified patent and that said Letters Patent
is hereby corrected as shown below:

Page 2 Line 14 Delete “reslilience”,” and insert --resilience”,-".
Col. 2

(Other Publications)

Figure 7 Line 6 Delete “int( SXref’ and insert —int(SXref--.
Figure 7 Line 7 Delete “Sxcur) - Xref’ and insert --Sxcur) - Xref--.
Figure 11 Line 6 Delete “int( SXref’ and insert —int(SXref--.

Col. 1 Line 6 Delete “365” and insert --371--

Col. 7 Line 57 Delete “MCIFy ” and insert --MCIFV--.

Col. 7 Line 57 Delete “GFS” and insert --GFV--.

Col. 9 Line 48 Delete “GFS” and insert --GFV--.

Col. 10 Line 24 Delete “ITO” and insert --ITQ--.

Col. 11 Line 22 Delete “ITO” and insert --ITQ--.

Col. 11 Line 24 Delete “ITO” and insert --ITQ--.

Col. 11 Line 24 Delete “ITO” and insert --ITQ--.

MAILING ADDRESS OF SENDER (Please do not use Customer Number below):

Tutunjian & Bitetto, P.C.
401 Broadhollow Road, Suite 402
Melville, NY 11747

This collection of information is required by 37 CFR 1.322, 1.323, and 1.324. 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 tc take 1.0 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. Depariment of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Attention Certificate of Corrections Branch, Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9189 and select option 2.
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Privacy Act Statement

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

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

1.

The information on this form will be treated confidentially to the extent allowed under the
Freedom of Information Act (6 U.S.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
disclosure of these records is required by the Freedom of Information Act.

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

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

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

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

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

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

A record from this system of records may be disclosed, as a routine use, to the public after
either publication of the application pursuant to 35 U.S5.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.

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 ‘ Aexandriz VA ,.)'}‘_ Box Ejgg
PATENT AND TRADEMARK OFFICE T e usnto.gov
APPLICATION # RECEIPT DATE / TIME ATTORNEY DOCKET #
14372021 G1/13/2023 04:48:57 PM EY PFT20006
Title of Invention
METHGD AND DEVICE FOR CODING AN IMAGE BLOCK, CORRESPONDING DECODING
METHOD AND DECODING DEVICE
Application Information
APPLICATION TYPE  Lhility ~ LS. National Stage under 35 PATENT # 10250877
Uso a7
CONFIRMATION # 8348 FILED BY = Fearm Kuhner
PATENT CENTER # §14371%1 AUTHORIZED BY  Jchn Tutunijian
CUSTOMER # {4868 FILING DATE {7/13/2014
INTL. APPLICATION # - INTL. FILING DATE -
CORRESPONDENCE - FIRST NAMED  Phitipps Bordes
ADDRESS INVENTOR
Payment Information
PAYMENT METHOD PAYMENT TRANSACTION ID PAYMENT AUTHORIZED BY
CARD /7008 E202310 048340088 Farn Kuhner
PRE-AUTHORIZED ACCOUNY PRE-AUTHORIZED CATEGORY
F433 37 CFR 117 {Patent application and reexamination processing fees); 37 CFR

1,18 Document supply fees); 37 OFR 1.20 {(Post issuance fees); 37 OFR 1.231
{Miscellansous fees and charges); 37 OFR 1.482 {(National application filing,
search, and sxamination fees}

FEE CODE DESCRIPTION ITEM PRICE($) QUANTITY ITEM TOTAL($)
1871 CERTIFIDATE OF 180.00 TROLON
CORRECTION
TOTAL $160.00
AMOUNT:

This Acknowledgernent Recalpt evidances raceint on the noted dale by the USPTO of the ingicated documents, characierizad
by the applicant, and including pagse counts, where ¢ ;s* :n.u;t‘:im., tse f;z’éa» gvidence of raceipt similar to a Post Card, as

2
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described in MPER 533

New Applications Under 35 US.C 1
i a new application is being led and the application inciudas the necessary componeanis Tor Tiing dale (ses 37 OFFR 1.53{b)-{ch
andd MPER 308), a Filing Receipt (37 CFR 1.54) will be issued i due course and the date shown on this Acknowledgement

Receipt will astablish the filing date of the applicalion

National Stage of an inlernational Application under 35 U.S.C. 371
§ a timely submiasion o entar the national stage of an international ap wi cation is compliant with the conditions of 35 UL.8.C.
71 and other applicabie rmui sments a Form PET/DO/EGANS indicating accep » of the application as a national stage

-

submission under 33 UL.8.C. 371 will he ssuad in addition to the Filing Remm‘ in dug course.

Neow Internationsl A;};}iémi%un Fllod with the USPTO as a Recgiving Office

& new international apn 3 s being Hed and the inlemadional applivation includas the necessary components for an
international fiing date (ses PCT Articls 11 a:‘-d MPEP 1510), a Notification of the Infermal -c:-m& Apphoztion Number and of the
Intarnational F ;Ee ng Dads (Form POT/ROM0E) will be issuad in due courss subzeri o prascriptons concaming national security,

5

and the dale shown on this hckmwieﬁgemeni Receipt will astablish the international filing dale of the application.
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UNITED STATES Nexangrin VA aaaiet 1488

PATENT AND TRADEMARK OFFICE T WA usnto.gov

ELECTRONIC ACKNOWLEDGEMENT RECEIPT

APPLICATION # RECEIPT DATE / TIME ATTORNEY DOCKET #
14/372,021 01/13/2023 04:48:57 PM ET PF120006

Title of Invention

METHOD AND DEVICE FOR CODING AN IMAGE BLOCK, CORRESPONDING DECODING
METHOD AND DECODING DEVICE

Application Information

APPLICATION TYPE  Utility - U.S. National Stage under 35 PATENT # 10250877
USC 371
CONFIRMATION # 8346 FILED BY Fern Kuhner
PATENT CENTER # 61437191 FILING DATE  07/13/2014
CUSTOMER # 14868 FIRST NAMED  Philippe Bordes
INVENTOR
INTL. APPLICATION # - INTL. FILING DATE
CORRESPONDENGE - AUTHORIZED BY  John Tutunjian
ADDRESS
Documents TOTAL DOCUMENTS: 2
DOCUMENTY FPAGES DESCRIPTION SIZE (KB
2012P0008WOUS_COC pdt 2 Request for Certificate of 174 KB
Correction
2012P00ORWOUS COC Tra 1 Transmilial Lelter 20 KB

nsmittal. pdf

Digest

DOCUMENTY MESSAGE DHGEST{SHA-S1Z)
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201 2RPC008WOUS_COC.pdi SCBACADACZTARGT7DOOBFEEEFO42BR44CBARRZZCSDEABEE
0841427 820884707CEBCATB4FREZOA410BLBOFST2AZT4DFTCR
SF3CZDCTFTDOBACEREFBUERABGEDUCT

2012P000BWOUS_COC_Trang CEFBR4ESAFL0ASR4ACERGBEFT40ED0GDTIFEDTEZRZ80E4Z2DC
?T‘:iiiiai.mﬁ 80162BBE8TFCDLEHBAEFTOE03BESS4DE84303008 DFQS{}{MSS
1358CEB46CEN084ADRGTAZRZEDBENS

This Acknowledgement Raceipd evidencses receipt on the noted date by the USPTO of the indicated documents, characterize
by the applicant, and Including pags counts, where sppiicabla, It serves as evidence of recept simiar 1o a Post Card, as

¢hin
described in MPEP 503

New Applications Under 35 U.8.0. T

# a new applicalion is bemng #led and the amiécstim inchudes tha necassary componaenis for filing date (see 37 CFR 1.53(h-(dh)
and MPEP 508}, a Filing Receipt (37 CFR 1.54) wili be issusd in due courss and the dale shown on this Acknowlsdgamen
Hacaint will estabiish ths filing date of the application

in
o]
(o2

>

==

National Stage of an international Application under 38 US.C. 371

H g Hmely subrission fo enter the national ciaf}s OE s intsrnational application is compliant with the conditions of 35 .80
371 and other appilic ab:w sequuﬂ"m is a Form PCTAGEDSGS indi c-i ng accagiance of tha apglication as a naiss:mai stage
submission under 35 LL.5.C. 371 will be issuad in addition o the Fiing Hecsipt, in dus cowrsa

Now International Application Fllad with the USPTO as a Recelving Qffies
H# a new intermalional application s baing filed and the international apn
international filing date {see PUT Article 11 and MPEP 1818}, & Notific
international Fiiir“@; Date
and the date shown on thi

iy includes the nacassary components for an
ation of the Inlernational Application Numbsr and of the
Form PCT/RGAES) will be issuad in due courss, x:ubjui o presoriptions congerning nalional seourily,

Acknowledgement Raceipl will establish the internationad filing date of the uppis(..alsan‘

|
s
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Serial No.: 14/372,021
Art Unit: 2486

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Inventor: Philippe Bordes, et. al.

Ser. No.: 14/372,021

Filed: July 13, 2014

For: METHOD AND DEVICE FOR CODING AN IMAGE BLOCK,
CORRESPONDING DECODING METHOD AND DECODING
DEVICE

Examiner:  Jimmy S. Lee
Art Unit: 2486
Customer No.: 147897

CERTIFICATE OF CORRECTION

Commissioner for Patents

Office of Data Management Attention: Certificates of Correction Branch
P.O. Box 1450

Alexandria, VA 22313-1450

Sir:

Applicant submits herewith USPTO form PTO/SB/44 to correct
typographical errors in Letters Patent No. 10,250,877 in connection with the
above-identified application.

The Director is hereby authorized to charge any fee(s) deemed necessary
to Deposit Account No 50-1433.

Respecitfully submitted,

/John G. Tutunjian/
Attorney for Applicant
John G. Tutunjian, Esq.
(Reg. No. 39,405)

401 Broadhollow Road, Suite 402

Melville, NY 11747

(631) 844-0080

Dated: January 13, 2023

-1-
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UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENT NO. : 10,250,877 B2 Page 1 of 2
APPLICATION NO. 1 14/372021

DATED : April 2, 2019

INVENTOR(S) : Bordes et al.

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby corrected as shown below:

On the Title Page

Item (56) Page 2 Column 2 (Other Publications) Line 14 Delete “reslilience”,” and insert
--resilience”,--.

In the Drawings

Figure 7 and on the Title Page, the illustrative figure, Line 6 Delete “int{ SXref” and insert
--int(SXref--.

Figure 7 and on the Title Page, the illustrative figure, Line 7 Delete “Sxcur) - Xref” and insert
--Sxcur) - Xref--.

Figure 11 Line 6 Delete “int( SXref” and insert --int(SXref--.
In the Specification

Column 1 Line 6 Delete “365” and insert --371--.

Column 7 Line 57 Delete “MCIFy” and insert --MCIFV--.
Column 7 Line 57 Delete “GFS” and insert --GFV--.
Column 9 Line 48 Delete “GFS” and insert --GFV--.
Column 10 Line 24 Delete “ITO” and insert --1TQ--.

Column 11 Line 22 Delete “ITO” and insert -~-1TQ--.

Signed and Sealed this
Seventh Day of February, 2023

Kotnaving X 16 Vidad_

Katherine Kelly Vidal
Director of the United States Patent and Trademark Office
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CERTIFICATE OF CORRECTION (continued) Page 2 of 2
U.S. Pat. No. 10,250,877 B2

Column 11 Line 24 Delete “ITO” and insert --ITQ--.

Column 11 Line 24 Delete “ITO” and insert -~-1TQ--.
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AO 120 (Rev. 08/10)

TO: Mail Stop 8 REPORT ON THE
) Director of the U.S, Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK
In Compliance with 35 U.8.C. § 290 and/or 15 U.8.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court Eastern District of North Carolina oo the following
[ Trademarks or [ Patents. { [] the patent action involves 35 U.S.C. § 292.):-““
DOCKET NO. DATE FILED U.8. DISTRICT COURT i
5:23-CV-493-FL 9/1/2023 Eastern District of North Carolina
PLAINTIFF DEFENDANT
IntrDigital, Inc. et al Lenovo Group Limited et al
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1 10,250,877 B2 41212018 Interdigitat Madison Patent Holdings
2 8,674,859B2 3/18/2014 Thomson Licensing
3 9,674,556 B2 6/6/2017 Thomson Licensing
4 9,173,054 B2 10/27/2015 IntrDigital Patent Holdings, Inc.
5 B,737,933 B2 5/27/2014 Interigital Patent Holdings, Inc.

In the above—entitled case, the following patent(sy trademark(s) have been included:

DATE INCLUDED INCLUDED BY
O Amendment [J Answer [ Cross Bill [J Other Pleading
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1
2
3
4
5

In the above-—entitled case, the following decision has been rendered or judgement issued:

Peter A. Moore, Jr., Clerk of Court

9/1/2023

DECISION/TUDGEMENT
IR

CLERK (BY) DEPYTY. CLERK BN
AA b

"A) DATE

Copy 1—Upon initiation of action, mail this copy te Director

on, mail this copy te Director

Copy 3—Upon termin3 i g

Copy 2—Upon filing document adding patent(s), mail thi tayBirgc v 4—Case file copy
pﬁ%&ﬁ?ﬂﬁ 309%0 09/01/23 Page 10f1l

Case 5:23-cv-00493-FL
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