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TRANSMITTAL LETTER TO THE UNITED STATES é\H%I}EEY’S DOCKET NUMBER
DESIGNATED/ELECTED OFFICE (DO/EO/US) S APPLICATION NO (TRnownses 37 CFR TS
CONCERNING A SUBMISSION UNDER 35 U.S.C. 371 | ot Yet Assigned
INTERNATIONAL APPLICATION NO. INTERNATIONAL FILING DATE PRIORITY DATE CLAIMED
PCT/JP2009/059801 28 May 2009 (28.05.2009) 30 May 2008 (30.05.2008)
TITLE OF INVENTION
MOVING PICTURE ENCODING SYSTEM, MOVING PICTURE ENCODING METHOD, MOVING....
APPLICANT(S) FOR DO/EO/US
SAKAZUME, Satoru
Applicant herewith submits to the United States Designated/Elected Office (DO/EO/US) the following items and other information:
1. This is a FIRST submission of items concerning a submission under 35 U.S.C. 371.
2. I:l This is a SECOND or SUBSEQUENT submission of items concerning a submission under 35 U.S.C. 371.
3. This is an express request to begin national examination procedures (35 U.S.C. 371(f)). The submission must include items
(5), (8), (9) and (21) indicated below.
4. The US has been elected (Article 31).
5. A copy of the International Application as filed (35 U.S.C. 371(c)(2))
a. is attached hereto (required only if not communicated by the International Bureau).
b. |:| has been communicated by the International Bureau.
C. |:| is not required, as the application was filed in the United States Receiving Office (RO/US).
6. An English language translation of the International Application as filed (35 U.S.C. 371(c)(2)).
a. is attached hereto.
b. |:| has been previously submitted under 35 U.S.C. 154(d)(4).
7. Amendments to the claims of the International Application under PCT Article 19 (35 U.S.C. 371(c)(3))
a. |:| are attached hereto (required only if not communicated by the International Bureau).
b. |:| have been communicated by the International Bureau.
C. I:l have not been made; however, the time limit for making such amendments has NOT expired.
d. have not been made and will not be made.
8. D An English language translation of the amendments to the claims under PCT Article 19 (35 U.S.C. 371(c)(3)).
9. An oath or declaration of the inventor(s) (35 U.S.C. 371(c)(4)).
10. D An English language translation of the annexes of the International Preliminary Examination Report under PCT
Article 36 (35 U.S.C. 371(c)(5)).
Items 11 to 20 below concern document(s) or information included:
11. An Information Disclosure Statement under 37 CFR 1.97 and 1.98.
12. |:| An assignment document for recording. A separate cover sheet in compliance with 37 CFR 3.28 and 3.31 is included.
13. A preliminary amendment.
14. An Application Data Sheet under 37 CFR 1.76.
15. D A substitute specification.
16. A power of attorney and/or change of address letter.
17. |:| A computer-readable form of the sequence listing in accordance with PCT Rule 13fer.3 and 37 CFR 1.821- 1.825.
18. I:l A second copy of the published International Application under 35 U.S.C. 154(d)(4).
19. D A second copy of the English language translation of the international application under 35 U.S.C. 154(d)(4).

This collection of information is re quired by 37 CFR 1.414 and 1.491-1 .492. The information is required to obtain or retain a b enefit by the public, w hich is to file (and by the
USPTO to pro cess) an application . C onfidentiality is governed by 35 U.S.C. 122 and 37 CFR
including gathering information, preparing, and submitting the completed 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 FEE S OR COMPLE TED FORMS TO THIS ADDRESS. SEND TO: Mail Stop PCT,
Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. Page 1 of 3
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U.S. APPLICATION NO. (if known, see 37 CFR 1.5) INTERNATIONAL APPLICATION NO. ATTORNEY’S DOCKET NUMBER
Not Yet Assigned PCT/JP2009/059801 31181U
20. Other items or information:
Form PCT/IB304, one (1) page; Form /I1B/308, one (1) page; Form PCT/ISA/210, three (3) pages; Form
PCT/ISA/237, three (3) pages.
The following fees have been submitted CALCULATIONS PTO USE ONLY
21. Basic national fee (37 CFR 1.492(Q))........co oo e $330 $ 330
22. Examination fee (37 CFR 1.492(c))
If the written opinion prepared by ISA/US or the international preliminary examination report prepared $220
by IPEA/US indicates all claims satisfy provisions of PCT Article 33(1)-(4)............. $0
All Other SIUBLIONS. ... e $220
23. Search fee (37 CFR 1.492(b))
If the written opinion of the ISA/US or the International preliminary examination report prepared by
IPEA/US indicates all claims satisfy provisions of PCT Article 33(1)-(4)................. $0 430
Search fee (37 CFR 1.445(a)(2)) has been paid on the international application to the USPTO as an $
International Searching Authority......... ..o $100
International Search Report prepared by an ISA other than the US and provided to the Office or
previously communicated tothe US by the IB............ ... $430
All Other SIHUATIONS ... e e $540
TOTAL OF 21, 22 and 23 = $980
I:I 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)).
The fee is $270 for each additional 50 sheets of paper or fraction thereof.
Total Sheets Extra Sheets Number of each additional 50 or fraction RATE
thereof (round up to a whole humber)
149 _q00= |1 /50 = x $270 § 270
Surcharge of $130.00 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)). 0
CLAIMS NUMBER FILED NUMBER EXTRA RATE $
Total claims 25 -20=1]5 x $52 $ 260
Independent claims 16 -3=113 x $220 $ 2860
MULTIPLE DEPENDENT CLAIM(S) (if applicable) + $390 $0
TOTAL OF ABOVE CALCULATIONS = | $4370
|:| Applicant claims small entity status. See 37 CFR 1.27. Fees above are reduced by .
SUBTOTAL= | $ 4370
Processing fee of $130.00 for furnishing the English translation later than 30 months from the earliest $ 0
claimed priority date (37 CFR 1.492(i)). +
TOTAL NATIONAL FEE = | $ 4370
Fee for recording the enclosed assignment (37 CFR 1.21(h)). The assignment must be accompanied $ 0
by an appropriate cover sheet (37 CFR 3.28, 3.31). $40.00 per property +
TOTAL FEES ENCLOSED = | $ 4370
Amount to be $
refunded:
Amount to be $
charged
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A check in the amount of $ to cover the above fees is enclosed.

00

Please charge my Deposit Account No. in the amount of § to cover the above fees.

The Commissioner is hereby authorized to charge any additional fees which may be required, or credit any overpayment to Deposit
Account No. _14-0112 .

o o
[

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: If filing 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 paying 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.

SEND ALL CORRESPONDENCE TO: JJerald L. Meyer/
Customer Number 20529 SIGNATURE
Jerald L. Meyer
NAME
41194

REGISTRATION NUMBER
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Privacy Act Statement

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

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

1.

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

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

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

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

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

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

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

A record from this system of records may be disclosed, as a routine use, to the public after
either publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent
pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37
CFR 1.14, as a routine use, to the 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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i} ) Attorney Docket Number | 31181U
Application Data Sheet 37 CFR 1.76

Application Number

MOVING PICTURE ENCCDING SYSTEM, MOVING PICTURE ENCCDING METHOD, MOVING FICTURE
Title of Invention ENCODING PROGRAM, MOVING PICTURE DECODING SYSTEM, MOVING PICTURE DECODING
METHOD, MOVING PICTURE DECODING PROGRAM, MOVING PICTURE REENCODING SYTEM,

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

Poartions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to
37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.)

Applicant Information:
Applicant 1

Applicant Authority ®Inventor | (JLegal Representative under 35 U.S.C. 117 (OParty of Interest under 35 U.S.C. 118

Prefix| Given Name Middle Name Family Name Suffix
Satoru SAKAZUME

Residence Information (Select One) () US Residency (@) Non US Residency () Active US Military Service

City | Kanagawa-ken Country Of Residencei JP

Citizenship under 37 CFR 1.41(b}) i JP
Mailing Address of Applicant:

Address 1 12, Moriya-cho 3-chome, Kanagawa-ku,

Address 2

City Yokohama-shi, Kanagawa State/Province
Postal Code Countryi | JP

All Inventors Must Be Listed - Additional Inventor Information blocks may be

generated within this form by selecting the Add button. Add

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 20529

Email Address | Add Email | [Remove Email

EFS Web2.2.2
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Attorney Docket Number | 31181U

Application Data Sheet 37 CFR 1.76 —
Application Number

MOVING FICTURE ENCODING SYSTEM, MOVING PFICTURE ENCODING METHOD, MOVING PICTURE
Title of Invention ENCODING PROGRAM, MOVING PICTURE DECODING SYSTEM, MOVING PICTURE DECODING
METHOD, MOVING PICTURE DECODING PROGRAM, MOVING PICTURE REENCODING SYTEM,

Application Information:

MOVING PICTURE ENCODING SYSTEM, MOVING PICTURE ENCODING METHOD, MOVING
PICTURE ENCODING PROGRAM, MOVING PICTURE DECODING SYSTEM, MOVING PICTURE
DECODING METHOD, MCGVING PICTURE DECODING PROGRAM, MOVING PICTURE
REENCODING SYTEM, MOVING PICTURE REENCODING METHGD, AND MOVING PICTURE
REENCODING PROGRAM

Title of the Invention

Attorney Docket Number| 31181U 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) 25 Suggested Figure for Publication (if any)

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

Req uest Not to Publish. | hereby request that the attached application not be published under 35 U.S.

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

Representative Information:

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

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

Please Select One: (¢) Customer Number (7 US Patent Practitioner (> Limited Recognition (37 CFR 11.9)
Customer Number 20529

Domestic Benefit/National Stage Information:

This section allows for the applicant to either ¢laim 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
35U8.C. 119(e)or 120, and 37 CFR 1.78{a)2) or CFR 1.78(a)(4), and need not otherwise be made part of the specification.

Prior Application Status
Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD)
a 371 of international PCT/JP2008/059801 2009-05-28

Additional Domestic Benefit/National Stage Data may be generated within this form

by selecting the Add button. Add

Foreign Priority Information:

EFS Web2.2.2
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Attorney Docket Number | 31181U

Application Data Sheet 37 CFR 1.76 —
Application Number

MOVING FICTURE ENCODING SYSTEM, MOVING PFICTURE ENCODING METHOD, MOVING PICTURE
Title of Invention ENCODING PROGRAM, MOVING PICTURE DECODING SYSTEM, MOVING PICTURE DECODING
METHOD, MOVING PICTURE DECODING PROGRAM, MOVING PICTURE REENCODING SYTEM,

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).

[ Remove |
Application Number Country i Parent Filing Date (YYYY-MM-DD} Priority Claimed
P2008-142433 JP 2008-05-30 (® Yes (O No
[ Remove |
Application Number Country | Parent Filing Date (YYYY-MM-DD} Priority Claimed
P2009-123960 JP 2009-05-22 (& Yes (O No
Additional Foreign Priority Data may be generated within this form by selecting the 33

Add button.

Assignee Information:

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

Assignee 1

If the Assignee is an Organization check here.

Organization Name | VICTOR COMPANY OF JAPAN, LIMITED

Mailing Address Information:

Address 1 12, Moriya-cho 3-chome, Kanagawa-ku

Address 2

City Yokohama-shi, Kanagawa State/Province
Country il Jp Paostal Code
Phone Number Fax Number
Email Address

Additional Assignee Data may be generated within this form by selecting the Add

button. Add

Signature:

A sighature of the applicant or representative is required in accordance with 37 CFR 1.33 and 10.18. Please see 37
CFR 1.4(d) for the form of the signature.

Signature |/ Jerald L. Meyer/ Date (YYYY-MM-DD)| 2010-11-29

First Name | Jerald L. Last Name | Meyer Registration Number | 41194

EFS Web2.2.2
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Attorney Docket Number | 31181U

Application Data Sheet 37 CFR 1.76

Application Number
MOVING PICTURE ENCODING SYSTEM, MOVING PICTURE ENCODING METHOD, MOVING PICTURE
Title of Invention ENCODING FROGRAM, MOVING PICTURE DECODING SYSTEM, MOVING PICTURE DECODING
METHOD, MOVING PICTURE DECODING PROGRAM, MOVING PICTURE REENCODING SYTEM,

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

EFS Web2.2.2



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.5.C. 2(b)(2); (2) furnishing of the information sclicited 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.S5.C. 552)
and the Privacy Act (& U.S.C. 552a). Records from this system of records may be disclosed to the Department of Justice to determine
whether the Freedom of Information Act requires disclosure of these records.

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.5.C. 2904 and 2906. Such disclosure shall be made in accordance with the
GS8A regulations governing inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such
disclosure shall not be used to make determinations about individuals.

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

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement agency, if the
USPTO becomes aware of a violation or potential violation of law or regulation.

EFS Web2.2.2



Mail Stop PCT
Attorney Docket: 31181U

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of:

Satoru SAKAZUME Conf. No.: TBD
Appl. No.: Not Yet Assigned Examiner: TBD
Filed: November 29, 2010 Art Unit; TBD

Intl. Application No.:PCT/JP2009/059801
Intl. Filing Date: 28 May 2009 (28.05.2009)

Title: MOVING PICTURE ENCODING SYSTEM, MOVING PICTURE ENCODING METHOD,
MOVING PICTURE ENCODING PROGRAM, MOVING PICTURE DECODING SYSTEM,
MOVING. PICTURE DECODING METHOD, MOVING PICTURE DECODING PROGRAM,
MOVING PICTURE REENCODING SYSTEM, MOVING PICTURE REENCODING METHOD,
AND MOVING PICTURE REENCODING PROGRAM.

PRELIMINARY AMENDMENT

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

Dear Commissioner:

Prior to examination on the merits and calculating the filing fees for the national
phase application under 35 U.S.C. 371, filed herewith, please enter the following
amendments:

Amendment to the Title begins on page 2 of this paper.

Amendments to the Specification begins on page 3 of this paper.

Amendments to the Claims begin on page 4 of this paper.

Amendments to the Abstract begins on page 23 of this paper.

Amendments to the Drawings begin on page 24 of this paper.

Remarks begin on page 25 of this paper.

A Conclusion appears at page 26 of this paper.



Appl. No.: Not Yet Assigned Mail Stop PCT
Page 2 of 26 Attorney Docket: 31181U

Amendment to the Title:

Please amend the following Title:

MOVING PICTURE ENCODING SYSTEM, MOVING PICTURE ENCODING METHOD,
MOVING PICTURE ENCODING PROGRAM, MOVING PICTURE DECODING SYSTEM,
MOVING PICTURE DECODING METHOD, MOVING PICTURE DECODING PROGRAM,

MOVING PICTURE REENCODING SYSTEM, MOVING PICTURE REENCODING METHOD,
AND MOVING PICTURE REENCODING PROGRAM.




Appl. No.: Not Yet Assigned Mail Stop PCT
Page 3 of 26 Attorney Docket: 31181U

Amendments to the Specification:

On page 1 of the Specification, please insert a cross-reference to a prior
application after the title and before the heading of the first paragraph (Technical Field)
by adding the following:

-- This is a National Phase Application filed under 35 U.S.C. 371 as a national
stage of PCT/JP2009/059801, filed May 28, 2009, an application claiming the
benefit from Japanese Application No. 2008-142433, filed May 30, 2008, and
claiming benefit from Japanese Application No. 2009-123960, filed May 22,
2009, the content of each of which is hereby incorporated by reference in its

entirety. --



Appl. No.: Not Yet Assigned Mail Stop PCT
Page 4 of 26 Attorney Docket: 31181U

Amendments to the Claims:
This listing of claims will replace all prior versions, and listings, of claims in the
application:

Listing of Claims:

1. (Canceled).

2. (Currently Amended) Fhe-A moving picture encoding system accordingto-claim—1
comprising:
a first encoder configured to work on a subsequence of a sequence of moving

pictures with a standard resolution to implement a first combination of processes for an

encoding and a decoding to create a first sequence of encoded bits and a set of

decoded pictures with the standard resolution:

a first super-resolution enlarger configured tc work on the subsequence of the

sequence of moving pictures with the standard resolution to implement a process for a

first super-resolution enlargement to create a set of super-resolution enlarged pictures

with a resolution higher than the standard resolution:

a first resolution converter configured to work on the set of super-resolution

enlarged pictures to implement a process for a first resolution conversion to create a set

of super-resolution enlarged and converted pictures with the standard resolution: and

a_second encoder configured to have the set of super-resolution enlarged and

converted pictures from the first resolution converter as a set of encoding target pictures

to implement a second combination of processes for a prediction and an encoding to

create a second sequence of encoded bits,

wherein the second encoder is configured to have the set of decoded pictures
from the first encoder as a set of reference pictures to implement the second
combination of processes for the prediction and the encoding to create the second

sequence of encoded bits.
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3. (Currently Amended ) The-A moving picture encoding system according-to-claim—+
er-2,-comprising:

a first encoder configured to work on a subsequence of a sequence of moving

pictures with a standard resolution to implement a first combination of processes for an

encoding and a decoding to create a first sequence of encoded bits and a set of

decoded pictures with the standard resolution:

a first super-resolution enlarger configured to work on the subsequence of the

sequence of moving pictures with the standard resolution to implement a process for a

first super-resolution enlargement to create a set of super-resolution enlarged pictures

with a resolution higher than the standard resolution:

a first resolution converter configured to work on the set of super-resolution

enlarged pictures to implement a process for a first resolution conversion to create a set

of super-resolution enlarged and converted pictures with the standard resolution;

a second encoder configured to have the set of super-resolution enlarged and

converted pictures from the first resolution converter as a set of encoding target pictures

to implement a second combination of processes for a prediction and an encoding to

create a second sequence of encoded bits;

a second super-resolution enlarger configured to acquire the set of decoded
pictures with the standard resolution from the first encoder to implement thereon a
process for a second super-resolution enlargement to create a set of super-resolution
enlarged decoded pictures with a resolution higher than the standard resolution: and

a second resolution converter configured to work on the set of super-resolution
enlarged decoded pictures to implement a process for a second resolution conversion
to create a set of super-resolution enlarged and converted decoded pictures with the
standard resolution,

wherein the second encoder is configured to have the set of super-resolution
enlarged and converted decoded pictures from the second resolution converter as a set
of reference pictures to implement the second combination of processes for the

prediction and the encoding to create the second sequence of encoded bits.
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4. (Currently Amended) The moving picture encoding system according to any-ene-of
elaims—{te-3-claim 2, wherein the first super-resolution enlarger comprises:

a positioner configured to work in a processing for super-resolution
enlargement, on a combination of a base picture constituting a base therein and one or
more observation pictures to be based on, to make a positioning to pixel positions of a
desirable high resolution, for an interval-unequal sampling to create nonhomogeneous
high resolution pictures;

an interpolator configured to work on nonhomogeneous high resolution pictures
created at the positioner, to implement a process for a prescribed nonhomogeneous
interpolation to create interpolated pictures with a desirable high resolution;

an estimated picture creator configured to acquire interpolated pictures created
at the interpolator, to implement thereon a process for a prescribed reconstruction to
create estimated pictures with a desirable resolution; and

a repetition determiner configured to acquire a nonhomogeneous high
resolution picture from the positioner and a nonhomogeneous estimated picture from
the estimated picture creator, for employment of the acquired pictures to follow a
prescribed determination method to determine whether or not a repetition of the
processing for super-resolution enlargement is necessary, and work depending on a
result thereof, to operate as the repetition is necessary, to provide the interpolator with
information for a control to continue the processing, and operate as the repetition is
unnecessary, to provide the estimated picture creator with information for a control to
output a set of estimated pictures with a high resolution after super-resolution
enlargement.

5. (Currently Amended) The moving picture encoding system according to any-oneof
claims—1-to-4-claim 2, comprising a multiplexer configured to operate complying with a
prescribed syntax structure to multiplex the first sequence of encoded bits from the first
encoder, the second sequence of encoded bits from the second encoder, and
information on encoding parameters of respective types used in the encoding at the first

encoder and the encoding at the second encoder.
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6. (Currently Amended) The moving picture encoding system according to any-ehe-of
elaims2to-5-claim 2, comprising:

a first accumulation buffer configured to work in a course before the first
encoder and the first super-resolution enlarger, to accumulate subsequences of the
sequence of moving pictures with the standard resolution;

a second accumulation buffer configured to work in a course between the first
encoder and the second encoder, to accumulate sets of decoded pictures from the first
encoder;

an accumulation controller configured to work for detections of buffer
accumulation amounts at the first accumulation buffer, the second accumulation buffer,
the first encoder, and the second encoder, to control the buffer accumulation amounts;
and

a code rate controller configured to work on bases of the detections of buffer
accumulation amounts at the accumulation controller, to control code rates at the first

encoder and the second encoder.

7. (Original) A moving picture encoding system comprising:

a first encoder configured to work on a sequence of moving pictures with a
standard resolution to implement a first combination of processes for an encoding and a
decoding to create a first sequence of encoded bits and a set of decoded pictures with
the standard resolution;

a first super-resolution enlarger configured to work on the sequence of moving
pictures with the standard resolution to implement a process for a first super-resolution
enlargement to create a set of super-resolution enlarged pictures with a resolution
higher than the standard resolution;

a second super-resolution enlarger configured to acquire the set of decoded
pictures from the first encoder to implement thereon a process for a second super-
resolution enlargement to create a set of super-resolution enlarged decoded pictures
with a resolution higher than the standard resolution;



Appl. No.: Not Yet Assigned Mail Stop PCT
Page 8 of 26 Attorney Docket: 31181U

a third resolution converter configured to acquire the set of decoded pictures
from the first encoder to implement thereon a process for a third resolution conversion
to create a set of resolution converted enlarged decoded pictures with a resolution
higher than the standard resolution; and

a third encoder configured to have the set of super-resolution enlarged pictures
from the first super-resolution enlarger as a set of encoding target pictures, employing
the set of super-resolution enlarged decoded pictures from the second super-resoiution
enlarger and the set of resolution converted enlarged decoded pictures from the third
resolution converter as sets of reference pictures, to implement thereon a third
combination of processes for a prediction and an encoding to create a third sequence of
encoded bits.

8. (Original) A moving picture encoding system comprising:

a first encoder configured to work on a sequence of moving pictures with a
standard resolution to implement a first combination of processes for an encoding and a
decoding to create a first sequence of encoded bits and a set of decoded pictures with
the standard resolution;

a first super-resolution enlarger configured to work on the sequence of moving
pictures with the standard resolution to implement a process for a first super-resolution
enlargement to create a set of super-resolution enlarged pictures with a resolution
higher than the standard resolution;

a third resolution converter configured to acquire the set of decoded pictures
from the first encoder to implement thereon a process for a third resolution conversion
to create a set of resolution converted enlarged decoded pictures with a resolution
higher than the standard resolution; and

a third encoder configured to have the set of super-resolution enlarged pictures
from the first super-resolution enlarger as a set of encoding target pictures, employing
the set of resolution converted enlarged decoded pictures from the third resolution
converter as a set of reference pictures, to implement thereon a third combination of

processes for a prediction and an encoding to create a third sequence of encoded bits.
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9. (Original) A moving picture encoding system comprising:

a first encoder configured to work on a sequence of moving pictures with a
standard resolution to implement a first combination of processes for an encoding and a
decoding to create a first sequence of encoded bits and a set of decoded pictures with
the standard resolution;

a first super-resolution enlarger configured to work on the sequence of moving
pictures with the standard resolution to implement a process for a first super-resolution
enlargement to create a set of super-resolution enlarged pictures with a resolution
higher than the standard resolution;

a second super-resolution enlarger configured to acquire the set of decoded
pictures from the first encoder to implement thereon a process for a second super-
resolution enlargement to create a set of super-resolution enlarged decoded pictures
with a resolution higher than the standard resolution; and

a third encoder configured to have the set of super-resolution enlarged pictures
from the first super-resolution enlarger as a set of encoding target pictures, employing
the set of super-resolution enlarged decoded pictures from the second super-resolution
enlarger as a set of reference pictures, to implement thereon a third combination of

processes for a prediction and an encoding to create a third sequence of encoded bits.

10. (Original) A moving picture encoding system comprising:

a first encoder configured to work on a sequence of moving pictures with a
standard resolution to implement a first combination of processes for an encoding and a
decoding to create a first sequence of encoded bits and a set of decoded pictures with
the standard resolution;

a first super-resolution enlarger configured to work on the sequence of moving
pictures with the standard resolution to implement a process for a first super-resolution
enlargement to create a set of super-resolution enlarged pictures with a resolution
higher than the standard resolution;

a first resolution converter configured to work on the set of super-resolution
enlarged pictures to implement a process for a first resolution conversion to create a set

of super-resolution enlarged and converted pictures with the standard resolution:;
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a second super-resolution enlarger configured to acquire the set of decoded
pictures from the first encoder to implement thereon a process for a second super-
resolution enlargement to create a set of super-resolution enlarged decoded pictures
with a resolution higher than the standard resolution;

a second resolution converter configured to work on the set of super-resolution
enlarged decoded pictures from the second super-resolution enlarger to implement a
process for a second resolution conversion to create a set of super-resolution enlarged
and converted decoded pictures with the standard resolution;

a second encoder configured to have the set of super-resolution enlarged and
converted pictures from the first resolution converter as a set of encoding target
pictures, employing the set of decoded pictures from the first encoder and the set of
super-resolution enlarged and converted decoded pictures with the standard resolution
from the second resolution converter as sets of reference pictures, to implement
thereon a second combination of processes for a prediction and an encoding to create a
second sequence of encoded bits;

a third resolution converter configured to acquire the set of decoded pictures
from the first encoder to implement thereon a process for a third resolution conversion
to create a set of resolution converted enlarged decoded pictures with a resolution
higher than the standard resolution; and

a third encoder configured to have the set of super-resolution enlarged pictures
from the first super-resolution enlarger as a set of encoding target pictures, employing
the set of super-resolution enlarged decoded pictures from the second super-resolution
enlarger and the set of resolution converted enlarged decoded pictures from the third
resolution converter as sets of reference pictures, to implement thereon a third
combination of processes for a prediction and an encoding to create a third sequence of
encoded bits.

11. (Currently Amended) A moving picture encoding method comprising:
a step of implementing a first combination of processes for an encoding and a
decoding on a sequence of moving pictures with a standard resolution, creating a first

sequence of encoded bits and a set of decoded pictures with the standard resolution:
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a step of implementing a process for a first super-resolution enlargement on
the sequence of moving pictures with the standard resolution, creating a set of super-
resolution enlarged pictures with a resolution higher than the standard resolution;

a step of implementing a process for a first resolution conversion on the set of
super-resolution enlarged pictures, creating a set of super-resolution enlarged and
converted pictures with the standard resolution; and

a step of having the set of super-resolution enlarged and converted pictures as
a set of encoding target pictures, implementing thereon a second combination of
processes for a prediction and an encoding, creating a second sequence of encoded
bits,

wherein the step of creating the second sequence of encoding bits further

comprises a step of having the set of decoded pictures from the first encoder as a set of

reference pictures to implement the second combination of processes for the prediction

and the encoding to create the second sequence of encoded bits.

12. (Currently Amended) A recording medium storing a moving picture encoding
program configured to have a computer execute:

a step of implementing a first combination of processes for an encoding and a
decoding on a sequence of moving pictures with a standard resolution, creating a first
sequence of encoded bits and a set of decoded pictures with the standard resolution;

a step of implementing a process for a first super-resolution enlargement on
the sequence of moving pictures with the standard resolution, creating a set of super-
resolution enlarged pictures with a resolution higher than the standard resolution;

a step of implementing a process for a first resolution conversion on the set of
super-resolution enlarged pictures, creating a set of super-resolution enlarged and
converted pictures with the standard resolution; and

a step of having the set of super-resolution enlarged and converted pictures as
a set of encoding target pictures, implementing thereon a second combination of
processes for a prediction and an encoding, creating a second sequence of encoded
bits,
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wherein the step of creating the second sequence of encoding bits further

comprises a step of having the set of decoded pictures from the first encoder as a set of

reference pictures to implement the second combination of processes for the prediction

and the encoding to create the second sequence of encoded bits.

13. (Original) A moving picture decoding system comprising:

a demultiplexer configured to work on a sequence of input encoded bits to
implement a process for a prescribed demultiplexing to output at least a first and a
second sequence of encoded bits;

a first decoder configured to acquire the first sequence of encoded bits
obtained with a standard resolution at the demultiplexer to implement thereon a process
for a prescribed first decoding to create a sequence of decoded pictures with the
standard resolution;

a first super-resolution enlarger configured to acquire the sequence of decoded
pictures created with the standard resolution at the first decoder to implement thereon a
process for a prescribed super-resolution enlargement to create a sequence of super-
resolution enlarged decoded pictures;

a first resolution converter configured to acquire the sequence of super-
resolution enlarged decoded pictures created at the first super-resolution enlarger to
implement thereon a process for a prescribed resolution conversion to create a
sequence of super-resolution decoded pictures with the standard resolution; and

a second decoder configured to acquire the second sequence of encoded bits
obtained with the standard resolution at the demultiplexer, the sequence of decoded
pictures created with the standard resolution at the first decoder, and the sequence of
super-resolution decoded pictures created with the standard resolution at the first
resolution converter, to implement thereon a combination of processes for a prescribed
prediction and a prescribed second decoding being a decoding with an extension of the
standard resolution, to create a sequence of super-resolution pictures decoded with the

standard resolution.

14. (Original) The moving picture decoding system according to claim 13, comprising:
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the demultiplexer being configured to work on the sequence of input encoded
bits to implement the process for the prescribed demultiplexing to further output a third
sequence of encoded bits;

a second resolution converter configured to acquire the sequence of decoded
pictures with the standard resolution from the first decoder to implement thereon a
process for a prescribed resolution conversion to create a sequence of enlarged
decoded pictures with a high resolution as a resolution higher than the standard
resolution; and

a third decoder configured to acquire the third sequence of encoded bits
obtained with the high resolution at the demultiplexer, the sequence of super-resolution
enlarged decoded pictures created at the first super-resolution enlarger, and the
sequence of enlarged decoded pictures with the high resolution from the second
resolution converter, to implement thereon a combination of processes for a prescribed
prediction and a prescribed third decoding being a decoding with an extension of the

high resolution, to create a sequence of super-resolution enlarged pictures as decoded.

15. (Original) A moving picture reencoding system comprising:

a demultiplexer configured to work on a sequence of input encoded bits to
implement a process for a prescribed demultiplexing to output at least a first and a
second sequence of encoded bits;

a first decoder configured to acquire the first sequence of encoded bits
obtained with a standard resolution at the demultiplexer to implement thereon a process
for a prescribed first decoding to create a sequence of decoded pictures with the
standard resolution;

a first super-resolution enlarger configured to acquire the sequence of decoded
pictures created with the standard resolution at the first decoder to implement thereon a
process for a prescribed super-resolution enlargement to create a sequence of super-
resolution enlarged decoded pictures;

a first resolution converter configured to acquire the sequence of super-

resolution enlarged decoded pictures created at the first super-resolution enlarger to
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implement thereon a process for a prescribed resolution conversion to create a
sequence of super-resolution decoded pictures with the standard resolution;

a second decoder configured to acquire the second sequence of encoded bits
obtained with the standard resolution at the demultiplexer, the sequence of decoded
pictures created with the standard resolution at the first decoder, and the sequence of
super-resolution decoded pictures created with the standard resolution at the first
resolution converter, to implement thereon a process for a prescribed second decoding
being a decoding with an extension of the standard resolution, to create a sequence of
super-resolution pictures decoded with the standard resolution;

a reencoder configured to acquire from the first decoder information on
coefficients of orthogonal transform in a course of decoding thereof, and from the
second decoder information on coefficients of orthogonal transform in an extension
layer of the standard resolution in a course of decoding thereof, to make a synthesis of
respective information on coefficients of orthogonal transform and implement thereon a
process for a prescribed entropy encoding to create a sequence of encoded bits as
reencoded; and

a multiplexer configured to acquire the sequence of encoded bits reencoded at
the reencoder, to implement thereon a process for a multiplexing complying with a
prescribed syntax structure, inserting encoding information inclusive of identification
information for identification of information on encoding modes and parameters of

respective types used, to create a sequence of encoded bits as multiplexed.

16. (Original) The moving picture reencoding system according to claim 15, wherein the
reencoder is configured to acquire the sequence of decoded pictures with the standard
resolution from the first decoder, the sequence of super-resolution decoded pictures
with the standard resolution from the first resolution converter, and the sequence of
super-resolution pictures with the standard resolution from the second decoder, to
implement thereon a process for a prescribed encoding to create a sequence of
encoded bits as reencoded.
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17. (Original) A moving picture decoding method comprising:

a step of implementing a process for a prescribed demuitiplexing on a
sequence of input encoded bits, outputting at least a first and a second sequence of
encoded bits;

a step of acquiring the first sequence of encoded bits obtained with a standard
resolution through the process for the prescribed demultiplexing, implementing thereon
a process for a prescribed first decoding, creating a sequence of decoded pictures with
the standard resolution;

a step of acquiring the sequence of decoded pictures created with the standard
resolution through the process for the prescribed first decoding, implementing thereon a
process for a prescribed super-resolution enlargement, creating a sequence of super-
resolution enlarged decoded pictures;

a step of acquiring the sequence of super-resolution enlarged decoded pictures
created through the process for the prescribed super-resolution enlargement,
implementing thereon a process for a prescribed resolution conversion, creating a
sequence of super-resolution decoded pictures with the standard resolution; and

a step of acquiring the second sequence of encoded bits obtained with the
standard resolution through the process for the prescribed demultiplexing, the sequence
of decoded pictures created with the standard resolution through the process for the
prescribed first decoding, and the sequence of super-resolution decoded pictures
created with the standard resolution through the process for the prescribed resolution
conversion, implementing thereon a combination of processes for a prescribed
prediction and a prescribed second decoding being a decoding with an extension of the
standard resolution, creating a sequence of super-resolution pictures decoded with the

standard resolution.

18. (Original) The moving picture decoding method according to claim 17, comprising:
a step of implementing the process for the prescribed demultiplexing on the
sequence of input encoded bits, outputting a third sequence of encoded bits;
a step of acquiring the sequence of decoded pictures created with the standard
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resolution through the process for the prescribed first decoding, implementing thereon a
process for a prescribed resolution conversion, creating a sequence of enlarged
decoded pictures with a high resolution as a resolution higher than the standard

resolution; and

a step of acquiring the third sequence of encoded bits obtained with the high
resolution through the process for the prescribed demultiplexing, the sequence of super-
resolution enlarged decoded pictures created through the process for the prescribed
super-resolution enlargement, and the sequence of enlarged decoded pictures created
with the high resolution through the process for the prescribed resolution conversion,
implementing thereon a combination of processes for a prescribed prediction and a
prescribed third decoding being a decoding with an extension of the high resolution,
creating a sequence of super-resolution enlarged pictures as decoded.

19. (Original) A moving picture reencoding method comprising:

a step of implementing a process for a prescribed demultiplexing on a
sequence of input encoded bits;

a step of acquiring a first sequence of encoded bits obtained with a standard
resolution through the process for the prescribed demultiplexing, implementing thereon
a process for a prescribed first decoding, creating a sequence of decoded pictures with
the standard resolution;

a step of acquiring the sequence of decoded pictures created with the standard
resolution through the process for the prescribed first decoding, implementing thereon a
process for a prescribed super-resolution enlargement, creating a sequence of super-
resolution enlarged decoded pictures;

a step of acquiring the sequence of super-resolution enlarged decoded pictures
created through the process for the prescribed super-resolution enlargement,
implementing thereon a process for a prescribed resolution conversion, creating a
sequence of super-resolution decoded pictures with the standard resolution:

a step of acquiring a second sequence of encoded bits obtained with the

standard resolution through the process for the prescribed demultiplexing, the sequence
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of decoded pictures created with the standard resolution through the process for the
prescribed first decoding, and the sequence of super-resolution decoded pictures
created with the standard resolution through the process for the prescribed resolution
conversion, implementing thereon a process for a prescribed second decoding being a
decoding with an extension of the standard resolution, creating a sequence of super-
resolution pictures decoded with the standard resolution;

a step of acquiring information on coefficients of orthogonal transform in a course
of decoding in the process for the prescribed first decoding, and information on
coefficients of orthogonal transform in an extension layer of the standard resolution in a
course of decoding in the process for the prescribed second decoding being a decoding
with an extension of the standard resolution, making a synthesis of respective
information on coefficients of orthogonal transform, implementing thereon a process for

a prescribed entropy encoding, creating a sequence of encoded bits as reencoded; and

a step of acquiring the sequence of encoded bits as reencoded, implementing
thereon a process for a multiplexing complying with a prescribed syntax structure,
inserting encoding information inclusive of identification information for identification of
information on encoding modes and parameters of respective types used, creating a
sequence of encoded bits as multiplexed.

20. (Currently Amended) A recording medium storing a moving picture decoding

program configured to have a computer execute:

a step of implementing a process for a prescribed demultiplexing on a
sequence of input encoded bits, outputting at least a first and a second sequence of
encoded bits;

a step of acquiring the first sequence of encoded bits obtained with a standard
resolution through the process for the prescribed demultiplexing, implementing thereon
a process for a prescribed first decoding, creating a sequence of decoded pictures with
the standard resolution;

a step of acquiring the sequence of decoded pictures created with the standard
resolution through the process for the prescribed first decoding, implementing thereon a
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process for a prescribed super-resolution enlargement, creating a sequence of super-
resolution enlarged decoded pictures;

a step of acquiring the sequence of super-resolution enlarged decoded pictures
created through the process for the prescribed super-resolution enlargement,
implementing thereon a process for a prescribed resolution conversion, creating a
sequence of super-resolution decoded pictures with the standard resolution; and

a step of acquiring the second sequence of encoded bits obtained with the
standard resolution through the process for the prescribed demultiplexing, the sequence
of decoded pictures created with the standard resolution through the process for the
prescribed first decoding, and the sequence of super-resolution decoded pictures
created with the standard resolution through the process for the prescribed resolution
conversion, implementing thereon a combination of processes for a prescribed
prediction and a prescribed second decoding being a decoding with an extension of the
standard resolution, creating a sequence of super-resolution pictures decoded with the

standard resolution.

21. (Currently Amended) A recording medium storing a moving picture reencoding

program configured to have a computer execute:

a step of implementing a process for a prescribed demultiplexing on a
sequence of input encoded bits;

a step of acquiring a first sequence of encoded bits obtained with a standard
resolution through the process for the prescribed demultiplexing, implementing thereon
a process for a prescribed first decoding, creating a sequence of decoded pictures with
the standard resolution;

a step of acquiring the sequence of decoded pictures created with the standard
resolution through the process for the prescribed first decoding, implementing thereon a
process for a prescribed super-resolution enlargement, creating a sequence of super-
resolution eniarged decoded pictures;

a step of acquiring the sequence of super-resolution enlarged decoded pictures

created through the process for the prescribed super-resolution enlargement,



Appl. No.: Not Yet Assigned Mail Stop PCT
Page 19 of 26 Attorney Docket: 31181U
implementing thereon a process for a prescribed resolution conversion, creating a
sequence of super-resolution decoded pictures with the standard resolution;

a step of acquiring a second sequence of encoded bits obtained with the
standard resolution through the process for the prescribed demultiplexing, the sequence
of decoded pictures created with the standard resolution through the process for the
prescribed first decoding, and the sequence of super-resolution decoded pictures
created with the standard resolution through the process for the prescribed resolution
conversion, implementing thereon a process for a prescribed second decoding being a
decoding with an extension of the standard resolution, creating a sequence of super-
resolution pictures decoded with the standard resolution:

a step of acquiring information on coefficients of orthogonal transform in a
course of decoding in the process for the prescribed first decoding, and information on
coefficients of orthogonal transform in an extension layer of the standard resolution in a
course of decoding in the process for the prescribed second decoding being a decoding
with an extension of the standard resolution, making a synthesis of respective
information on coefficients of orthogonal transform, implementing thereon a process for

a prescribed entropy encoding, creating a sequence of encoded bits as reencoded; and

a step of acquiring the sequence of encoded bits as reencoded, implementing
thereon a process for a multiplexing complying with a prescribed syntax structure,
inserting encoding information inclusive of identification information for identification of
information on encoding modes and parameters of respective types used, creating a

sequence of encoded bits as multiplexed.

22. (New) The moving picture encoding system according to claim 3, wherein the first
super-resolution enlarger comprises:

a positioner configured to work in a processing for super-resolution
enlargement, on a combination of a base picture constituting a base therein and one or
more observation pictures to be based on, to make a positioning to pixel positions of a
desirable high resolution, for an interval-unequal sampling to create nonhomogeneous
high resolution pictures;
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an accumulation controller configured to work for detections of buffer
accumulation amounts at the first accumulation buffer, the second accumulation buffer,
the first encoder, and the second encoder, to control the buffer accumulation amounts;
and

a code rate controller configured to work on bases of the detections of buffer
accumulation amounts at the accumulation controller, to control code rates at the first

encoder and the second encoder.

25. (New) A moving picture encoding method comprising:

a step of implementing a first combination of processes for an encoding and a
decoding on a sequence of moving pictures with a standard resolution, creating a first
sequence of encoded bits and a set of decoded pictures with the standard resolution;

a step of implementing a process for a first super-resolution enlargement on
the sequence of moving pictures with the standard resolution, creating a set of super-
resolution enlarged pictures with a resolution higher than the standard resolution;

a step of implementing a process for a first resolution conversion on the set of
super-resolution enlarged pictures, creating a set of super-resolution enlarged and
converted pictures with the standard resolution;

a step of having the set of super-resolution enlarged and converted pictures as
a set of encoding target pictures, implementing thereon a second combination of
processes for a prediction and an encoding, creating a second sequence of encoded
bits;

a step of acquiring the set of decoded pictures with the standard resolution
from the first encoder to implement thereon a process for a second super-resolution
enlargement to create a set of super-resolution enlarged decoded pictures with a
resolution higher than the standard resolution; and

a step of working on the set of super-resolution enlarged decoded pictures to
implement a process for a second resolution conversion to create a set of super-
resolution enlarged and converted decoded pictures with the standard resolution,

wherein the step of creating the second sequence of encoding bits

further comprises a step of having the set of super-resolution enlarged and converted
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decoded pictures from the second resolution converter as a set of reference pictures to
implement the second combination of processes for the prediction and the encoding to

create the second sequence of encoded bits.

26. (New) A recording medium storing a moving picture encoding program configured to
have a computer execute:

a step of implementing a first combination of processes for an encoding and a
decoding on a sequence of moving pictures with a standard resolution, creating a first
sequence of encoded bits and a set of decoded pictures with the standard resolution;

a step of implementing a process for a first super-resolution enlargement on
the sequence of moving pictures with the standard resolution, creating a set of super-
resolution enlarged pictures with a resolution higher than the standard resolution;

a step of implementing a process for a first resolution conversion on the set of
super-resolution enlarged pictures, creating a set of super-resolution enlarged and
converted pictures with the standard resolution;

a step of having the set of super-resolution enlarged and converted pictures as
a set of encoding target pictures, implementing thereon a second combination of
processes for a prediction and an encoding, creating a second sequence of encoded
bits;

a step of acquiring the set of decoded pictures with the standard resolution
from the first encoder to implement thereon a process for a second super-resolution
enlargement to create a set of super-resolution enlarged decoded pictures with a
resolution higher than the standard resolution; and

a step of working on the set of super-resolution enlarged decoded pictures to
implement a process for a second resolution conversion to create a set of super-
resolution enlarged and converted decoded pictures with the standard resolution,

wherein the step of creating the second sequence of encoding bits further
comprises a step of having the set of super-resolution enlarged and converted decoded
pictures from the second resolution converter as a set of reference pictures to
implement the second combination of processes for the prediction and the encoding to
create the second sequence of encoded bits.
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Amendments to the Abstract:

Please place the following Abstract on a new last page of the Specification

following the Claims and before the Drawings.

A first super-resolution enlarger 103 works on moving pictures input with a standard
resolution, implementing a process for a super-resolution enlargement including
information on frequency components in the spatial direction and the temporal direction
that has been potentially contained in the input moving pictures but unable to express to
a sufficient degree by the standard resolution, and provides super-resolution enlarged
signals, which are returned to the standard resolution at a first resolution converter 104,
and the super-resolution enlarged signals as returned to the standard resolution are
encoded at a second encoder 107. There is a first encoder 102 for encoding moving
pictures input with the standard resolution, and a multiplexer 109 working to multiplex a
sequence of encoded bits from the first encoder 102, a sequence of encoded bits from
the second encoder 107, and the like. The second encoder 107 is adaptive to employ
local decoded signals in the first encoder 102 or processed signals thereof, as reference

signals.
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Amendments to the Drawings:

Please enter the 3 sheets of Replacement Formal Drawings attached hereto.
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REMARKS

The specification to the Title has been made to effectively describe the invention.

The specification has been amended to incorporate by reference to the earlier
filed applications.

Amendments to the claims have been presented to reduce excess claim fees
and to conform them to U.S. practice. Upon entry of the above amendments, claims 1
is canceled, claims 2-6, 11, 12, 20 and 21 are amended, and claims 22-26 are newly
added. Claims 2-26 are pending in this application. The claim amendments do not
introduce new matter within the meaning of 35 U.S.C. §132.

Applicant reserves the right to reintroduce any cancelled subject matter to this
application or to any child applications, or to reintroduce the full scope of any claim
amended herein.

An Abstract has been newly added and is in proper U.S. form.

The replacement drawings submitted herewith is to amend Figure 3, 4 and
Figure 24, to correct typographical errors in the text. No new matter has been added.

Accordingly, the Examiner is respectfully requested to enter the above

amendments before examination. Favorable consideration is requested.
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CONCLUSION

The Examiner is welcomed to telephone the undersigned attorney if he has any

questions or comments.

Please charge any fee deficiency or credit any overpayment to Deposit Account

No. 14-0112.
Respectfully submitted,
THE NATH LAW GROUP
Date: November 29, 2010 [ Jerald L. Meyer/

Jerald L. Meyer, Reg. No.: 41,194
Customer No.: 20529

THE NATH LAW GROUP

112 S. West Street

Alexandria, VA 22314

TEL: (703) 548-6284

FAX: (703) 683-8396

JLM/sw
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an interpolator configured to work on nonhomogeneous high resolution pictures
created at the positioner, to implement a process for a prescribed nonhomogeneous
interpolation to create interpolated pictures with a desirable high resolution;

an estimated picture creator configured to acquire interpolated pictures created
at the interpolator, to implement thereon a process for a prescribed reconstruction to
create estimated pictures with a desirable resolution; and

a repetition determiner configured to acquire a nonhombgeneous high
resolution picture from the positioner and a nonhomogeneous estimated picture from
the estimated picture creator, for employment of the acquired pictures to follow a
prescribed determination method to determine whether or not a repetition of the
processing for super-resolution enlargement is necessary, and work depending on a
result thereof, to operate as the repetition is necessary, to provide the interpolator with
information for a control to continue the processing, and operate as the repetition is
unnecessary, to provide the estimated picture creator with information for a control to
output a set of estimated pictures with a high resolution after super-resolution

enlargement.

23. (New) The moving picture encoding system according to claim 3, further comprising
a multiplexer configured to operate complying with a prescribed syntax structure to
multiplex the first sequence of encoded bits from the first encoder, the second sequence
of encoded bits from the second encoder, and information on encoding parameters of
respective types used in the encoding at the first encoder and the encoding at the

second encoder.

24. (New) The moving picture encoding system according to claim 3, further comprising:
a first accumulation buffer configured to work in a course before the first
encoder and the first super-resolution enlarger, to accumulate subsequences of the
sequence of moving pictures with the standard resolution;
a second accumulation buffer configured to work in a course between the first
encoder and the second encoder, to accumulate sets of decoded pictures from the first
encoder;
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As a below-named inventor(s), I/we hereby declare that:

My/Cur residence(s), post office address(es) and citizenship(s) is/are as stated below next to
my/our name(s).

I/We believe I/we am/are the original inventor, first and sole (if only one name is listed
below) or the original, first and joint inventors (if plural names are listed below) of the subject
matter which is claimed, and for which a patent is sought on the invention entitled:

MOVING PICTURE ENCODING SYSTEM, MOVING PICTURE ENCODING METHOD, MOVING PICTURE ENCODING PROGRAM,
MOVING PICTURE DECODING SYSTEM, MOVING PICTURE DECODING METHOD, MOVING PICTURE DECODING PROGRAM,
MOVING PICTURE REENCODING SYSTEM, MOVING PICTURE REENCODING METHOD, AND MOVING PICTURE REENCODING
PROGRAM
the specification of which: (check one)

[ 1] is attached hereto.

[X] was filed on May 28, 2009 , as Serial No. PCT/JP2009/059801

’

and was amended on (if applicable).

We hereby state that we have reviewed and understand the contents of the above-identified
specification, including the claims, as amended by any amendment referred to above.

We acknowledge the duty to disclose information which is material to the patentability of this
application as defined by 37 CFR § 1.56.

We hereby claim foreign priority benefits under 35 U.S.C. § 119 of any foreign application(s)
for patent or inventor's certificate listed below, and have also identified below any foreign
application for patent or inventor's certificate having a filing date before that of the application
on which priority is claimed:

Prior Foreign Applications:

P2008~-142433 JAPAN 30/May/2008 [X] 1]
(Applicaticon No.) (Country) (Day/Month/Year Filed) Yes No
P2009~123960 JAPAN 22/May/2009 [ 1] [
(Application No.) (Country) (Day/Month/Year Filed) Yes No
/ / [ ] [1

(Application No.) {(Country) (Day/Month/Year Filed) Yes No
e e . / / [ ] [ ]
(Application No.) (Country) (Day/Month/Year Filed) Yes No
/ / {1 [1

(Application No.) (Country) (Day/Month/Year Filed) Yes No
/ / [ 1 [

(Application No.) (Country) (Day/Month/Year Filed) Yes No

I/We hereby appoint the Practitioners associated with the following Customer Number:

Customer Number 20529
Direct Telephone Calls to: Send Correspondence to:
Customer Number 20529
THE NATH LAW GROUP
112 South West Street

Gary M. Nath Alexandria, VA 22314
(703) 548-6284 U.S.A.

We hereby claim the benefit under 35 U.S.C. § 120 of any United States application(s) listed
below and, insofar as the subject matter of each of the claims of this application is not disclosed
in the prior United States application in the manner provided by 35 U.S.C. § 112, first paragraph,
I/we acknowledge the duty to disclose material information as defined in 37 CFR § 1.56 which

occurred between the filing date of the prior application and the national or PCT international
filing date of this application:

(U.S. Application Serial No.) (U.S. Filing Date) (Status—--patented, pending, abandoned)

(U.S. Application Serial No.) (U.S. Filing Date) (Status--patented, pending, abandoned)
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I/we herepby claim the benefit under 35 U.S.C. 119(e) of any United States provisional application(s)
listed below:

Application Number (s) Filing Date

We hereby declare that all statements made herein of my own knowledge are true and that all statements made
on information and belief are believed to be true; and further that these statements are made with the knowledge
that willful false statements and the like so made are punishable by fine or imprisonment, or both, under

18 U.S.C. ' 1001 and that such willful false statements may Jjeopardize the validity of the application or any
patent issued thereon.
Full name of sole or first inventoxr: Satoru SAKAZUME
Inventor's Signature ”idzm /g/a,/.%,a/,,%(mj Date: Novanter 02, 2010
7

Residence: Kanagawa-ken, Japan

Country of Citizenship: Japan

Post Office Address: 12, Moriya-cho 3-chome, Kanagawa-ku, Yokohama-shi,

Kanagawa, Japan

Full name of second inventor:

Inventor's Signature Date:

Residence:

Country of Citizenship:
Post Office Address:

Full name of third inventor:

Inventor's Signature Date:

Residence:

Country of Citizenship:
Post Office Address:

Full name of fourth inventor:

Inventor's Signature Date:

Residence:

Country of Citizenship:

Post Office Address:

Full name of fifth inventor:

Inventor's Signature Date:

Residence:

Country of Citizenship:

Post Office Address:
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DESCRIPTION

MOVING PICTURE ENCODING SYSTEM, MOVING PICTURE ENCODING
METHOD, MOVING PICTURE ENCODING PROGRAM, MOVING PICTURE
DECODING SYSTEM, MOVING PICTURE DECODING METHOD, MOVING

PICTURE DECODING PROGRAM, MOVING PICTURE REENCODING SYSTEM,
MOVING PICTURE REENCODING METHOD, AND MOVING PICTURE
REENCODING PROGRAM

Technical Field
[0001]

The present invention relates to a moving picture encoding system, a moving picture
encoding method, a moving picture encoding program, a moving picture decoding system, a
moving picture decoding method, a moving picture decoding program, a moving picture
reencoding system, a moving picture reencoding method, and a moving picture reencoding
program adapted to work on moving picture sequences to implement processes such as those
for super-resolution enlargement.

Background Art
[0002]

As conventional techniques to attain a spatial resolution scalability of pictures, there
have been those implementing, in a hierarchical encoding system with two layers being a base
layer and an enhancement layer, for instance, processing signals of pictures input with the same
spatial resolution as the enhancement layer, for a decimation into a spatial resolution of the base
layer, followed by an encoding at the base layer, making a prediction using a correlation
between those signals decoded along with the base layer encoding and spatially interpolated as
signals having the same spatial resolution as the enhancement layer and those signals of pictures
input with the same spatial resolution as the enhancement layer, encoding signals of errors in the
prediction, and having a combination of encoded bit streams obtained there and bit streams

obtained by the base layer encoding, multiplexed and transmitted to a decoding system, the
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2
multiplexed combination of encoded bit streams being decoded in reverse at the decoding

system. (Refer to Patent Literature 1.)
Citation List
Patent Literature

[0003] PTL 1: Japanese Patent Application Laying-Open Publication No. 7-162870

Summary of the Invention
Technical Problem
[0004]

By the way, there are techniques for moving picture encoding services such as
represented by MPEG-1, -2, and -4/AVC/ SVC specified to standardize under the ISO/IEC
SC29WG1 1, including use of decoded pictures obtained by a local decoding as reference
pictures for estimation of motions to create data on motion vectors, and use of data on motion
vectors created by compensation of motions, to create such predictive pictures as having nearest
image qualities to target pictures as encoding targets, followed by determining difference data
between predictive pictures and target pictures, and implementing on the difference data a
process for a prescribed encoding to attain a high efficient encoding making use of high
correlations in the temporal direction. It is thus possible to have predictive pictures improved
in image quality, and enhanced in correlation to target pictures, affording to expect more
enhanced encoding efficiencies. However, failures to allot a sufficient code rate would cause
deficiencies such as deficient precision of data on motion vectors or deficient attainment of the
quality of images of locally decoded reference pictures, degrading image qualities of predictive
pictures, resulting in reduced encoding efficiencies.

[0005]

Moreover, there are techniques for hierarchical encoding services on moving pictures
represented by among others the above-noted Patent Literature 1and MPEG-4 SVC, which also
include predictive pictures or predictive blocks created from reference pictures of a layer lower
than the layer in which a current encoding is made, for use in combination with target pictures
or target blocks of the current layer to make an inter-layer prediction in between, aiming at still

enhanced encoding efficiencies making use of high correlations between different spatial
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resolutions. However, like techniques making use of high correlations in the temporal

direction, also those making use of high correlations between layers are subject to the problem
that failures to allot a sufficient code rate would degrade image qualities of predictive pictures or
predictive blocks, resulting in reduced encoding efficiencies.

[0006]

Further, they involve implementing a process for a prescribed resolution conversion
on moving pictures input as encoding targets with a spatial resolution (referred herein to as a
base or standard resolution), creating moving pictures with a resolution (referred herein to as a
low resolution) lower than the standard resolution of the input moving pictures, to make a
hierarchical encoding on moving pictures between two or more layers making use of high
correlations between layers. However, in such the hierarchical encoding, even if the encoding
process implemented was reversible, input moving pictures would undergo a band limitation to
information on their spatial frequency components in the spatial direction that can be
represented by the standard resolution, in addition to the implementation of a hierarchical
encoding including a process to be implemented on the input moving pictures for such an
encoding that involves decoded pictures obtained through a local decoding in course of
hierarchical encoding, or by decoding bit streams encoded by way of hierarchical encoding,
with image qualities nearest to those of input moving pictures under given encoding conditions,
thus affording to make use of correlations between associated layers to estimate new
information on spatial frequency components, while failing to encode and transmit more
information on spatial frequency components than the information on spatial frequency
components that can be represented by the standard resolution, as a problem.

[0007]

It therefore is an object of the present invention to provide a moving picture encoding
system, a moving picture encoding method, and a moving picture encoding program adapted to
encode and transmit more information on spatial frequency components than information on
spatial frequency components that can be represented by a resolution of input moving pictures.
It also is an object of the present invention to provide a moving picture decoding system, a
moving picture decoding method, and a moving picture decoding program adapted to acquire

and decode sequences of encoded bits created by a moving picture encoding system, a moving
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picture encoding method, or a moving picture encoding program according to the present

invention. It also is an object of the present invention to provide a moving picture reencoding
system, a moving picture reencoding method, and a moving picture reencoding program
adapted for a decoding followed by a re-encoding and a transmission.

Solution to Problem

[0008]

To solve the problems described, according to the present invention, there is a
moving picture encoding system comprising, as illustrated in Fig. 9 for instance, a first encoder
configured to work on a subsequence of a sequence of moving pictures with a standard
resolution to implement a first combination of processes for an encoding and a decoding to
create a first sequence of encoded bits and a set of decoded pictures with the standard resolution,
a first super-resolution enlarger configured to work on the subsequence of the sequence of
moving pictures with the standard resolution to implement a process for a first super-resolution
enlargement to create a set of super-resolution enlarged pictures with a resolution higher than
the standard resolution, a first resolution converter configured to work on the set of
super-resolution enlarged pictures to implement a process for a first resolution conversion to
create a set of super-resolution enlarged and converted pictures with the standard resolution, and
a second encoder configured to have the set of super-resolution enlarged and converted pictures
from the first resolution converter as a set of encoding target pictures to implement a second
combination of processes for a prediction and an encoding to create a second sequence of
encoded bits.

[0009]

Here, as illustrated in Fig. 7 for instance, it may well have the second encoder
configured to have the set of decoded pictures from the first encoder as a set of reference
pictures to implement the second combination of processes for the prediction and the encoding
to create the second sequence of encoded bits.

[0010]

Further, as illustrated in Fig. 1 and 8 for instance, it may well comprise a second

super-resolution enlarger configured to acquire the set of decoded pictures with the standard

resolution from the first encoder to implement thereon a process for a second super-resolution
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enlargement to create a set of super-resolution enlarged decoded pictures with a resolution
higher than the standard resolution, and a second resolution converter configured to work on the
set of super-resolution enlarged decoded pictures to implement a process for a second resolution
conversion to create a set of super-resolution enlarged and converted decoded pictures with the
standard resolution, the second encoder being configured to have the set of super-resolution
enlarged and converted decoded pictures from the second resolution converter as a set of
reference pictures to implement the second combination of processes for the prediction and the
encoding to create the second sequence of encoded bits.

[0011]

Further, as illustrated at (a) in Fig. 4 for instance, it may well have the first
super-resolution enlarger comprising a positioner configured to work in a processing for
super-resolution enlargement, on a combination of a base picture constituting a base therein and
one or more observation pictures to be based on, to make a positioning to pixel positions of a
desirable high resolution, for an interval-unequal sampling to create nonhomogeneous high
resolution pictures, an interpolator configured to work on nonhomogeneous high resolution
pictures created at the positioner, to implement a process for a prescribed nonhomogeneous
interpolation to create interpolated pictures with a desirable high resolution, an estimated picture
creator configured to acquire interpolated pictures created at the interpolator, to implement
thereon a process for a prescribed reconstruction to create estimated pictures with a desirable
resolution, and a repetition determiner configured to acquire a nonhomogeneous high resolution
picture from ’rhé positioner and a nonhomogeneous estimated picture from the estimated picture
creator, for employment of the acquired pictures to follow a prescribed determination method to
determine whether or not a repetition of the processing for super-resolution enlargement is
necessary, and work depending on a result thereof, to operate as the repetition is necessary, to
provide the interpolator with information for a control to continue the processing, and operate as
the repetition is unnecessary, to provide the estimated picture creator with information for a
control to output a set of estimated pictures with a high resolution after super-resolution
enlargement.

[0012]
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Further, as illustrated in Fig. 1 or such for instance, it may well comprise a

multiplexer configured to operate complying with a prescribed syntax structure to multiplex the
first sequence of encoded bits from the first encoder, the second sequence of encoded bits from
the second encoder, and information on encoding parameters of respective types used in the
encoding at the first encoder and the encoding at the second encoder.

[0013]

Further, as illustrated in Fig. 10 for instance, it may well comprise a first
accumulation buffer configured to work in a course before the first encoder and the first
super-resolution enlarger, to accumulate subsequences of the sequence of moving pictures with
the standard resolution, a second accumulation buffer configured to work in a course between
the first encoder and the second encoder, to accumulate sets of decoded pictures from the first
encoder, an accumulation controller configured to work for detections of buffer accumulation
amounts at the first accumulation buffer, the second accumulation buffer, the first encoder,
and the second encoder, to control the buffer accumulation amounts , and a code rate controller
configured to work on bases of the detections of buffer accumulation amounts at the
accumulation controller, to control code rates at the first encoder and the second encoder.

[0014]

Further, according to the present invention, there is a moving picture encoding system
comprising, as illustrated in Fig. 13 for instance, a first encoder configured to work on a
sequence of moving pictures with a standard resolution to implement a first combination of
processes for an encoding and a decoding to create a first sequence of encoded bits and a set of
decoded pictures with the standard resolution, a first super-resolution enlarger configured to
work on the sequence of moving pictures with the standard resolution to implement a process
for a first super-resolution enlargement to create a set of super-resolution enlarged pictures with
a resolution higher than the standard resolution, a second super-resolution enlarger configured to
acquire the set of decoded pictures from the first encoder to implement thereon a process for a
second super-resolution enlargement to create a set of super-resolution enlarged decoded
pictures with a resolution higher than the standard resolution, a third resolution converter
configured to acquire the set of decoded pictures from the first encoder to implement thereon a

process for a third resolution conversion to create a set of resolution converted enlarged decoded
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pictures with a resolution higher than the standard resolution, and a third encoder configured to

have the set of super-resolution enlarged pictures from the first super-resolution enlarger as a set
of encoding target pictures, employing the set of super-resolution enlarged decoded pictures
from the second super-resolution enlarger and the set of resolution converted enlarged decoded
pictures from the third resolution converter as sets of reference pictures, to implement thereon a
third combination of processes for a prediction and an encoding to create a third sequence of
encoded bits.

[0015]

Further, according to the present invention, there is a moving picture encoding system
comprising, as illustrated in Fig. 16 for instance, a first encoder configured to work on a
sequence of moving pictures with a standard resolution to implement a first combination of
processes for an encoding and a decoding to create a first sequence of encoded bits and a set of
decoded pictures with the standard resolution, a first super-resolution enlarger configured to
work on the sequence of moving pictures with the standard resolution to implement a process
for a first super-resolution enlargement to create a set of super-resolution enlarged pictures with
a resolution higher than the standard resolution, a third resolution converter configured to
acquire the set of decoded pictures from the first encoder to implement thereon a process for a
third resolution conversion to create a set of resolution converted enlarged decoded pictures with
a resolution higher than the standard resolution, and a third encoder configured to have the set of
super-resolution enlarged pictures from the first super-resolution enlarger as a set of encoding
target pictures, employing the set of resolution converted enlarged decoded pictures from the
third resolution converter as a set of reference pictures, to implement thereon a third
combination of processes for a prediction and an encoding to create a third sequence of encoded
bits.

[0016]

Further, according to the present invention, there is a moving picture encoding system
comprising, as illustrated in Fig. 17 for instance, a first encoder configured to work on a
sequence of moving pictures with a standard resolution to implement a first combination of
processes for an encoding and a decoding to create a first sequence of encoded bits and a set of

decoded pictures with the standard resolution, a first super-resolution enlarger configured to
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work on the sequence of moving pictures with the standard resolution to implement a process
for a first super-resolution enlargement to create a set of super-resolution enlarged pictures with
a resolution higher than the standard resolution, a second super-resolution enlarger configured to
acquire the set of decoded pictures from the first encoder to implement thereon a process for a
second super-resolution enlargement to create a set of super-resolution enlarged decoded
pictures with a resolution higher than the standard resolution, and a third encoder configured to
have the set of super-resolution enlarged pictures from the first super-resolution enlarger as a set
of encoding target pictures, employing the set of super-resolution enlarged decoded pictures
from the second super-resolution enlarger as a set of reference pictures, to implement thereon a
third combination of processes for a prediction and an encoding to create a third sequence of
encoded bits.

[0017]

Further, according to the present invention, there is a moving picture encoding system
comprising, as illustrated in Fig. 19 for instance, a first encoder configured to work on a
sequence of moving pictures with a standard resolution to implement a first combination of
processes for an encoding and a decoding to create a first sequence of encoded bits and a set of
decoded pictures with the standard resolution, a first super-resolution enlarger configured to
work on the sequence of moving pictures with the standard resolution to implement a process
for a first super-resolution enlargement to create a set of super-resolution enlarged pictures with
a resolution higher than the standard resolution, a first resolution converter configured to work
on the set of super-resolution enlarged pictures to implement a process for a first resolution
conversion to create a set of super-resolution enlarged and converted pictures with the standard
resolution, a second super-resolution enlarger configured to acquire the set of decoded pictures
from the first encoder to implement thereon a process for a second super-resolution enlargement
to create a set of super-resolution enlarged decoded pictures with a resolution higher than the
standard resolution, a second resolution converter configured to work on the set of
super-resolution enlarged decoded pictures from the second super-resolution enlarger to
implement a process for a second resolution conversion to create a set of super-resolution
enlarged and converted decoded pictures with the standard resolution, a second encoder
configured to have the set of super-resolution enlarged and converted pictures from the first
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resolution converter as a set of encoding target pictures, employing the set of decoded pictures

from the first encoder and the set of super-resolution enlarged and converted decoded pictures
with the standard resolution from the second resolution converter as sets of reference pictures, to
implement thereon a second combination of processes for a prediction and an encoding to create
a second sequence of encoded bits, a third resolution converter configured to acquire the set of
decoded pictures from the first encoder to implement thereon a process for a third resolution
conversion to create a set of resolution converted enlarged decoded pictures with a resolution
higher than the standard resolution, and a third encoder configured to have the set of
super-resolution enlarged pictures from the first super-resolution enlarger as a set of encoding
target pictures, employing the set of super-resolution enlarged decoded pictures from the second
super-resolution enlarger and the set of resolution converted enlarged decoded pictures from the
third resolution converter as sets of reference pictures, to implement thereon a third combination
of processes for a prediction and an encoding to create a third sequence of encoded bits.

[0018]

Further, according to the present invention, there is a moving picture encoding
method comprising a step of implementing a first combination of processes for an encoding and
a decoding on a sequence of moving pictures with a standard resolution, creating a first
sequence of encoded bits and a set of decoded pictures with the standard resolution, a step of
implementing a process for a first super-resolution enlargement on the sequence of moving
pictures with the standard resolution, creating a set of super-resolution enlarged pictures with a
resolution higher than the standard resolution, a step of implementing a process for a first
resolution conversion on the set of super-resolution enlarged pictures, creating a set of
super-resolution enlarged and converted pictures with the standard resolution, and a step of
having the set of super-resolution enlarged and converted pictures as a set of encoding target
pictures, implementing thereon a second combination of processes for a prediction and an
encoding, creating a second sequence of encoded bits.

[0019]

Further, according to the present invention, there is a moving picture encoding

program configured to have a computer execute a step of implementing a first combination of

processes for an encoding and a decoding on a sequence of moving pictures with a standard
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resolution, creating a first sequence of encoded bits and a set of decoded pictures with the

standard resolution, a step of implementing a process for a first super-resolution enlargement on
the sequence of moving pictures with the standard resolution, creating a set of super-resolution
enlarged pictures with a resolution higher than the standard resolution, a step of implementing a
process for a first resolution conversion on the set of super-resolution enlarged pictures, creating
a set of super-resolution enlarged and converted pictures with the standard resolution, and a step
of having the set of super-resolution enlarged and converted pictures as a set of encoding target
pictures, implementing thereon a second combination of processes for a prediction and an
encoding, creating a second sequence of encoded bits.

[0020]

Further, according to the present invention, there is a moving picture decoding system
comprising, as illustrated in Fig. 26 for instance, a demultiplexer configured to work on a
sequence of input encoded bits to implement a process for a prescribed demultiplexing to output
sequences of encoded bits with a standard resolution, a first decoder configured to acquire a
sequence of encoded bits obtained with the standard resolution at the demultiplexer to
implement thereon a process for a prescribed decoding to create a sequence of decoded pictures
with the standard resolution, a first super-resolution enlarger configured to acquire the sequence
of decoded pictures created with the standard resolution at the first decoder to implement
thereon a process for a prescribed super-resolution enlargement to create a sequence of
super-resolution enlarged decoded pictures, a first resolution converter configured to acquire the
sequence of super-resolution enlarged decoded pictures created at the first super-resolution
enlarger to implement thereon a process for a prescribed resolution conversion to create a
sequence of super-resolution decoded pictures with the standard resolution, and a second
decoder configured to acquire a sequence of encoded bits obtained with an extension of the
standard resolution at the demultiplexer, the sequence of decoded pictures created with the
standard resolution at the first decoder, and the sequence of super-resolution decoded pictures
created with the standard resolution at the first resolution converter, to implement thereon
processes including a prescribed second decoding being a decoding with an extension of the
standard resolution, to create a sequence of super-resolution pictures decoded with the standard

resolution.
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[0021]

Here, the moving picture decoding system may well comprise, as illustrated in Fig. 23
for instance, a second resolution converter configured to acquire the sequence of decoded
pictures with the standard resolution from the decoder to implement thereon a process for a
prescribed resolution conversion to create a sequence of enlarged decoded pictures with a high
resolution as a resolution higher than the standard resolution, and a third decoder configured to
acquire a sequence of encoded bits obtained with an extension of the high resolution at the
demultiplexer, the sequence of super-resolution enlarged decoded pictures created at the
super-resolution enlarger, and the sequence of enlarged decoded pictures with the high
resolution from the second resolution converter, to implement thereon a combination of
processes for a prescribed prediction and a prescribed decoding, to create a sequence of
super-resolution enlarged pictures as decoded.

[0022]

Further, according to the present invention, there is a moving picture reencoding
system comprising, as illustrated in Fig. 27 for instance, a demultiplexer configured to work on
a sequence of input encoded bits to implement a process for a prescribed demultiplexing to
output sequences of encoded bits with a standard resolution, a decoder configured to acquire a
sequence of encoded bits obtained with the standard resolution at the demultiplexer to
implement thereon a process for a prescribed decoding to create a sequence of decoded pictures
with the standard resolution, a first super-resolution enlarger configured to acquire the sequence
of decoded pictures created with the standard resolution at the decoder to implement thereon a
process for a prescribed super-resolution enlargement to create a sequence of super-resolution
enlarged decoded pictures, a first resolution converter configured to acquire the sequence of
super-resolution enlarged decoded pictures created at the first super-resolution enlarger to
implement thereon a process for a prescribed resolution conversion to create a sequence of
super-resolution decoded pictures with the standard resolution, a second decoder configured to
acquire a sequence of encoded bits obtained with an extension of the standard resolution at the
demultiplexer, the sequence of decoded pictures created with the standard resolution at the
above-noted decoder, and the sequence of super-resolution decoded pictures created with the

standard resolution at the first resolution converter, to implement thereon a process for a
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prescribed second decoding being a decoding with an extension of the standard resolution, to

create a sequence of super-resolution pictures decoded with the standard resolution, a reencoder
configured to acquire from the above-noted decoder information on coefficients of orthogonal
transform in a course of decoding thereof, and from the second decoder information on
coefficients of orthogonal transform in an extension layer of the standard resolution in a course
of decoding thereof, to make a synthesis of respective information on coefficients of orthogonal
transform and implement thereon a process for a prescribed entropy encoding to create a
sequence of encoded bits as reencoded, and a multiplexer configured to acquire the sequence of
encoded bits reencoded at the reencoder, to implement thereon a process for a multiplexing
complying with a prescribed syntax structure, inserting encoding information inclusive of
identification information for identification of information on encoding modes and parameters
of respective types used, to create a sequence of encoded bits as multiplexed.

[0023]

Here, the moving picture reencoding system may well have the reencoder configured
to acquire the sequence of decoded pictures with the standard resolution from the above-noted
decoder, the sequence of super-resolution decoded pictures with the standard resolution from the
first resolution converter, and the sequence of super-resolution pictures with the standard
resolution from the second decoder, to implement thereon a process for a prescribed encoding to
create a sequence of encoded bits as reencoded.

[0024]

Further, according to the present invention, there is a moving picture decoding method
comprising a step of implementing a process for a prescribed demultiplexing on a sequence of
input encoded bits, outputting sequences of encoded bits with a standard resolution, a step of
acquiring a sequence of encoded bits obtained with the standard resolution through the process
for the prescribed demultiplexing, implementing thereon a process for a prescribed decoding,
creating a sequence of decoded pictures with the standard resolution, a step of acquiring the
sequence of decoded pictures created with the standard resolution through the process for the
above-noted prescribed decoding, implementing thereon a process for a prescribed
super-resolution enlargement, creating a sequence of super-resolution enlarged decoded pictures,

a step of acquiring the sequence of super-resolution enlarged decoded pictures created through
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the process for the prescribed super-resolution enlargement, implementing thereon a process for
a prescribed resolution conversion, creating a sequence of super-resolution decoded pictures
with the standard resolution, and a step of acquiring a sequence of encoded bits obtained with an
extension of the standard resolution through the process for the prescribed demultiplexing, the
sequence of decoded pictures created with the standard resolution through the process for the
above-noted prescribed decoding, and the sequence of super-resolution decoded pictures created
with the standard resolution through the process for the prescribed resolution conversion,
implementing thereon processes including a prescribed second decoding being a decoding with
an extension of the standard resolution, creating a sequence of super-resolution pictures decoded
with the standard resolution.

[0025]

Here, the moving picture decoding method may well comprise a step of acquiring the
sequence of decoded pictures created with the standard resolution through the process for the
above-noted prescribed decoding, implementing thereon a process for a prescribed resolution
conversion, creating a sequence of enlarged decoded pictures with a high resolution as a
resolution higher than the standard resolution, and a step of acquiring a sequence of encoded bits
obtained with an extension of the high resolution through the process for the prescribed
demultiplexing, the sequence of super-resolution enlarged decoded pictures created through the
process for the prescribed super-resolution enlargement, and the sequence of enlarged decoded
pictures created with the high resolution through the process for the prescribed resolution
conversion, implementing thereon a combination of processes for a prescribed prediction and a

prescribed decoding, creating a sequence of super-resolution enlarged pictures as decoded.
[0026]

Further, according to the present invention, there is a moving picture reencoding
method comprising a step of implementing a process for a prescribed demultiplexing on a
sequence of input encoded bits, a step of acquiring a sequence of encoded bits obtained with a
standard resolution through the process for the prescribed demultiplexing, implementing thereon
a process for a prescribed decoding, creating a sequence of decoded pictures with the standard

resolution, a step of acquiring the sequence of decoded pictures created with the standard
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resolution through the process for the above-noted prescribed decoding, implementing thereon a

process for a prescribed super-resolution enlargement, creating a sequence of super-resolution
enlarged decoded pictures, a step of acquiring the sequence of super-resolution enlarged
decoded pictures created through the process for the prescribed super-resolution enlargement,
implementing thereon a process for a prescribed resolution conversion, creating a sequence of
super-resolution decoded pictures with the standard resolution, a step of acquiring a sequence of
encoded bits obtained with an extension of the standard resolution through the process for the
prescribed demultiplexing, the sequence of decoded pictures created with the standard
resolution through the process for the above-noted prescribed decoding, and the sequence of
super-resolution decoded pictures created with the standard resolution through the process for
the prescribed resolution conversion, implementing thereon a process for a prescribed second
decoding being a decoding with an extension of the standard resolution, creating a sequence of
super-resolution pictures decoded with the standard resolution, a step of acquiring information
on coefficients of orthogonal transform in a course of decoding in the process for the
above-noted prescribed decoding, and information on coefficients of orthogonal transform in an
extension layer of the standard resolution in a course of decoding in the process for the
prescribed second decoding being a decoding with an extension of the standard resolution,
making a synthesis of respective information on coefficients of orthogonal transform,
implementing thereon a process for a prescribed entropy encoding, creating a sequence of
encoded bits as reencoded, and a step of acquiring the sequence of encoded bits as regncoded,
implementing thereon a process for a multiplexing complying with a prescribed syntax structure,
inserting encoding information inclusive of identification information for identification of
information on encoding modes and parameters of respective types used, creating a sequence of
encoded bits as multiplexed.
[0027]

Further, according to the present invention, there is a moving picture decoding
program configured to have a computer execute a step of implementing a process for a
prescribed demultiplexing on a sequence of input encoded bits, outputting sequences of encoded
bits with a standard resolution, a step of acquiring a sequence of encoded bits obtained with the
standard resolution through the process for the prescribed demultiplexing, implementing thereon
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a process for a prescribed decoding, creating a sequence of decoded pictures with the standard

resolution, a step of acquiring the sequence of decoded pictures created with the standard
resolution through the process for the above-noted prescribed decoding, implementing thereon a
process for a prescribed super-resolution enlargement, creating a sequence of super-resolution
enlarged decoded pictures, a step of acquiring the sequence of super-resolution enlarged
decoded pictures created through the process for the prescribed super-resolution enlargement,
implementing thereon a process for a prescribed resolution conversion, creating a sequence of
super-resolution decoded pictures with the standard resolution, and a step of acquiring a
sequence of encoded bits obtained with an extension of the standard resolution through the
process for the prescribed demultiplexing, the sequence of decoded pictures created with the
standard resolution through the process for the above-noted prescribed decoding, and the
sequence of super-resolution decoded pictures created with the standard resolution through the
process for the prescribed resolution conversion, implementing thereon processes including a
prescribed second decoding being a decoding with an extension of the standard resolution,
creating a sequence of super-resolution pictures decoded with the standard resolution.

[0028]

Further, according to the present invention, there is a moving picture reencoding
program configured to have a computer execute a step of implementing a process for a
prescribed demultiplexing on a sequence of input encoded bits, a step of acquiring a sequence of
encoded bits obtained with a standard resolution through the process for the prescribed
demultiplexing, implementing thereon a process for a prescribed decoding, creating a sequence
of decoded pictures with the standard resolution, a step of acquiring the sequence of decoded
pictures created with the standard resolution through the process for the above-noted prescribed
decoding, implementing thereon a process for a prescribed super-resolution enlargement,
creating a sequence of super-resolution enlarged decoded pictures, a step of acquiring the
sequence of super-resolution enlarged decoded pictures created through the process for the
prescribed super-resolution enlargement, implementing thereon a process for a prescribed
resolution conversion, creating a sequence of super-resolution decoded pictures with the
standard resolution, a step of acquiring a sequence of encoded bits obtained with an extension of
the standard resolution through the process for the prescribed demultiplexing, the sequence of
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decoded pictures created with the standard resolution through the process for the above-noted

prescribed decoding, and the sequence of super-resolution decoded pictures created with the
standard resolution through the process for the prescribed resolution conversion, implementing
thereon a process for a prescribed second decoding being a decoding with an extension of the
standard resolution, creating a sequence of super-resolution pictures decoded with the standard
resolution, a step of acquiring information on coefficients of orthogonal transform in a course of
decoding in the process for the above-noted prescribed decoding, and information on
coefficients of orthogonal transform in an extension layer of the standard resolution in a course
of decoding in the process for the prescribed second decoding being a decoding with an
extension of the standard resolution, making a synthesis of respective information on
coefficients of orthogonal transform, implementing thereon a process for a prescribed entropy
encoding, creating a sequence of encoded bits as reencoded, and a step of acquiring the
sequence of encoded bits as reencoded, implementing thereon a process for a multiplexing
complying with a prescribed syntax structure, inserting encoding information inclusive of
identification information for identification of information on encoding modes and parameters
of respective types used, creating a sequence of encoded bits as multiplexed.

Advantageous Effects of the Invention

[0029]

According to the present invention, there are systems such as a moving picture
encoding system, having a first encoder working for services to encode moving pictures input
with a standard resolution, in combination with a first super-resolution enlarger working on
moving pictures input with the standard resolution, implementing a process for a
super-resolution enlargement including information on frequency components in the spatial
direction and the temporal direction that has been potentially contained in the input moving
pictures but unable to express to a sufficient degree by the standard resolution, followed by
implementing processes such as for a prescribed resolution conversion at a first resolution
converter, thus permitting a second encoder to make an encoding of moving pictures based on
an increased amount of information relative to an information amount of moving pictures input
with the standard resolution, as a resultant effect. At the second encoder, as reference signals

for the encoding there may be use of, among others, decoded signals as decoded at the first
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encoder or as additionally processed through processes such as for a second super-resolution
enlargement and a second resolution conversion.
[0030]

Moreover, according to the present invention, there are systems such as a moving
picture encoding system, having a first encoder working for services to encode moving pictures
input with a standard resolution, in combination with a first super-resolution enlarger working
on moving pictures input with the standard resolution, implementing a process for a
super-resolution enlargement including information on frequency components in the spatial
direction and the temporal direction that has been potentially contained in the input moving
pictures but unable to express to a sufficient degree by the standard resolution, followed by an
encoding of thus obtained signals at a third encoder, permitting the third encoder to make an
encoding of moving pictures based on an increased amount of information relative to an
information amount of moving pictures input with the standard resolution, as a resultant effect.
At the third encoder, as reference signals for the encoding there may be use of decoded signals
as decoded at the first encoder and processed through processes such as for a second
super-resolution enlargement or a third resolution conversion to enhance the resolution up to the
same resolution as first super-resolution enlarged signals. Still more, according to the present
invention, there are systems such as a moving picture decoding system, adapted to input thus
encoded moving pictures to decode, and yet more, according to the present invention, there are
systems such as a moving picture reencoding system,. adapted to input thus encoded moving

pictures to decode and reencode.

Brief Description of Drawings
[0031]

[Fig. 1] Fig. 1 is a block diagram showing an example of basic configuration of a
muoving picture encoding system according to a first embodiment of the present invention.

[Fig. 2] Fig. 2 is a flowchart of actions of the moving picture encoding system
according to the first embodiment.

[Fig. 3] Fig. 3 is a diagram of data format illustrating an example of structure of a
multiplexed bit sequence created at a multiplexer 109 in the first embodiment.
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[Fig. 4] Fig. 4 is a combination of a block diagram showing an example of detailed

configuration of a first super-resolution enlarger 103 in the first embodiment, and conceptual
diagrams illustrating an example of process for a prescribed super-resolution enlargement to be
implemented at the first super-resolution enlarger 103.

[Fig. 5] Tig. 5 is a flowchart of actions of the first super-resolution enlarger 103 in
the first embodiment.

[Fig. 6] Fig. 6 is a combination of a block diagram showing an example of detailed
structure of a first resolution converter 104 in the first embodiment, and conceptual diagrams
illustrating an example of process for a prescribed resolution conversion to be implemented at
the first resolution converter 104.

[Fig. 7] Fig. 7 is a block diagram showing an example of configuration of a moving
picture encoding system according to a second embodiment.

[Fig. 8] Fig. 8 is a block diagram showing another example of configuration of the
moving picture encoding system according to the second embodiment.

[Fig. 9] Fig. 9 is a block diagram showing still another example of configuration of
the moving picture encoding system according to the second embodiment.

[Fig. 10] Fig. 10 is a block diagram showing an example of configuration of a
moving picture encoding system according to a third embodiment.

[Fig. 11] Fig. 11 is a block diagram showing an example of configuration of a first
encoder 403 in the third embodiment.

[Fig. 12] Fig. 12 is a block diagram showing an example of configuration of a first
decoder 404 in the third embodiment.

[Fig. 13] Fig. 13 is a block diagram showing an example of configuration of a
moving picture encoding system according to a fourth embodiment.

[Fig. 14] Fig. 14 is a flowchart of exemplary actions of the moving picture encoding
system according to the fourth embodiment.

[Fig. 15] Fig. 15 is a diagram of data format illustrating an example of structure of a
multiplexed bit sequence created at a multiplexer 109 in the fourth embodiment.

[Fig. 16] Fig. 16 is a block diagram showing an example of configuration of a
moving picture encoding system according to a fifth embodiment.
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[Fig. 17] Fig. 17 is a block diagram showing another example of configuration of

the moving picture encoding system according to the fifth embodiment.

[Fig. 18] Fig. 18 is a block diagram showing an example of configuration of a
moving picture encoding system according to a sixth embodiment.

[Fig. 19] Fig. 19 is a block diagram showing an example of configuration of a
moving picture encoding system according to a seventh embodiment.

[Fig. 20] Fig. 20 is a flowchart of exemplary actions of the moving picture encoding
system according to the seventh embodiment.

[Fig. 21] Fig. 21 is a diagram of data format illustrating an example of structure of a
multiplexed bit sequence created at a multiplexer 109 in the seventh embodiment.

[Fig. 22] Fig. 22 is a block diagram showing an example of configuration of a
moving picture encoding system according to an eighth embodiment.

[Fig. 23] Fig. 23 is a block diagram showing an example of configuration of a
moving picture decoding system according to a ninth embodiment.

[Fig. 24] Fig. 24 is a flowchart of exemplary actions of the moving picture decoding
system according to the ninth embodiment.

[Fig. 25] Fig. 25 is a flowchart showing an example of operational procedure of a
process for a decoding at a standard resolution at a step S602 in Fig. 24.

[Fig. 26] Fig. 26 is a block diagram showing an example of configuration of a
moving picture decoding system according to a tenth embodiment.

[Fig. 27] Fig 27 is a block diagram showing an example of configuration of a
moving picture reencoding system according to an eleventh embodiment.

[Fig. 28] Fig. 28 is a flowchart of exemplary actions of the moving picture
reencoding system according to the eleventh embodiment.

Description of Embodiments
[0032]

(First Embodiment)

Fig. 1 is a block diagram showing an example of configuration of a moving picture
encoding system according to a first embodiment of the present invention.
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[0033]

Referring to Fig. 1, the moving picture encoding system according to the first
embodiment includes a first accumulation buffer 101, a first encoder 102, a first super-resolution
enlarger 103, a first resolution converter 104, a second super-resolution enlarger 105, a second
resolution converter 106, a second encoder 107, and a multiplexer 109.

[0034]

The first accumulation buffer 101 is configured for functions to work on moving
pictures input as an input, to accumulate two or more pictures as necessary to implement
later-described processes for a prescribed pre-super-resolution encoding and a first
super-resolution enlargement, and supply the first encoder 102, the first super-resolution
enlarger 103, and the like with pictures they require.

[0035]

The first encoder 102 is configured for functions to acquire from the first
accumulation buffer 101 a set of pictures with a standard resolution required for a process for a
prescribed encoding, and work on pictures acquired with the standard resolution to implement
the process for the prescribed encoding (referred herein to as a process for a pre-super-resolution
encoding), to create a first sequence of encoded bits, to supply the first sequence of encoded bits
thus created to the multiplexer 109.  The first encoder 102 is configured for functions to
implement a process for a prescribed decoding, to supply decoded pictures to the second
super-resolution enlarger 105 and the second encoder 107. The first encoder 102 may well be
configured for functions to temporarily store decoded pictures. There may be a configuration
to implement the process for the prescribed decoding as a decoding process on the first
sequence of encoded bits as created to create decoded pictures. There may be configuration
for use of a process for a local decoding constituting part of the process for the prescribed
encoding to employ results of the local decoding to create pictures decoded therefrom.

[0036]

The first super-resolution enlarger 103 is configured for functions to acquire from the
first accumulation buffer 101 two or more pictures with the standard resolution, as necessary for
a process for a prescribed super-resolution enlargement, and work on pictures acquired with the

standard resolution to implement the process for the prescribed super-resolution enlargement, to
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create super-resolution enlarged pictures with a resolution higher than the standard resolution,

and supply thus created super-resolution enlarged pictures to the first resolution converter 104.
There may be configuration with a function to have a ratio of enlargement set up upon
implementation of the process for the prescribed super-resolution enlargement as preset
information on a prescribed enlargement ratio, or as acquired information on enlargement ratio
such as set up by an external user, and work on the basis of acquired information on
enlargement ratio to establish an enlargement ratio to implement the process for the prescribed
super-resolution enlargement. More preferably, to provide information on the prescribed
enlargement ratio to a decoding system end, there should be use of a configuration to implement
an ushown process for a prescribed entropy encoding, to create a bit sequence of information on
enlargement ratio, to supply to the multiplexer 109, to transmit to that end. In this regard, there
should be use of similar configuration for the second super-resolution enlarger 105 also. The
first super-resolution enlarger 103 and the second super-resolution enlarger 105 have their
configurations and actions, of which detailed examples will be described with reference to Fig.
4.

[0037]

The first resolution converter 104 is configured for functions to acquire
super-resolution enlarged pictures from the first super-resolution enlarger 103, and work on
acquired super-resolution enlarged pictures to implement a process for a prescribed resolution
conversion to create, from the super-resolution enlarged pictures having a resolution higher than
the standard resolution, a set of pictures (as a set of super-resolution enlarged and converted
pictures) such as having the standard resolution for instance, to supply to the second encoder
107.

[0038]

The second super-resolution enlarger 105 is configured for functions to acquire from
the first encoder 102 two or more decoded pictures with the standard resolution, as necessary for
a process for a prescribed super-resolution enlargement, and work on pictures acquired with the
standard resolution to implement the process for the prescribed super-resolution enlargement, to
create super-resolution enlarged decoded pictures with a resolution higher than the standard

resolution, and supply thus created super-resolution enlarged decoded pictures to the second
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resolution converter 106. Like the first super-resolution enlarger 103, there may be

configuration with a function to have a ratio of enlargement set up upon implementation of the
process for the prescribed super-resolution enlargement as preset information on a prescribed
enlargement ratio, or as acquired information on enlargement ratio such as set up by an external
user, and work on the basis of acquired information on enlargement ratio to establish an
enlargement ratio to implement the process for the prescribed super-resolution enlargement. It
is noted that the resolution after enlargement at the second super-resolution enlarger 105 may be
equal to or different from the resolution after enlargement at the first super-resolution enlarger
103.

[0039]

The second resolution converter 106 is configured for functions to acquire
super-resolution enlarged decoded pictures from the second super-resolution enlarger 105, and
work on acquired super-resolution enlarged decoded pictures to implement a process for a
prescribed resolution conversion to create, from the super-resolution enlarged decoded pictures
having a resolution higher than the standard resolution, a set of super-resolution decoded
pictures (as a set of super-resolution enlarged and converted decoded pictures) such as having
the standard resolution for instance, to supply to the second encoder 107. There may be
configuration with a function to have a ratio of resolution conversion set up upon
implementation of the process for the prescribed resolution conversion as preset information on
a prescribed resolution conversion ratio, or as acquired information on resolution conversion
ratio such as set up by an external user, and work on the basis of acquired information on
resolution conversion ratio to establish a resolution conversion ratio to implement the process
for the prescribed resolution conversion. More preferably, to provide information on the
resolution conversion ratio, there should be use of a configuration to implement an ushown
process for a prescribed entropy encoding, to create a bit sequence of information on resolution
conversion ratio, to supply to the multiplexer 109.

[0040]

The second encoder 107 is configured for functions to have super-resolution enlarged
and converted signals of input pictures with the standard resolution from the first resolution
converter 104 as encoding target pictures, decoded pictures from the first encoder 102 as first
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reference pictures, and super-resolution enlarged and converted signals of decoded pictures with

the standard resolution from the second resolution converter 106 as second reference pictures,
and implement thereon a combination of processes for a prescribed prediction and a second
encoding, to create a second sequence of encoded bits, and supply the multiplexer 109 with the
second sequence of encoded bits thus created.

[0041]

For a reference picture to be used in a process for the prescribed prediction at the
second encoder 107, there may be a configuration to employ either a first reference picture
obtained from a decoded picture or a second reference picture obtained from a super-resolution
enlarged and converted decoded picture, to create a predictive picture, and subtract the
predictive picture from a target picture, to create a data on a difference in between.

[0042]

There may be a configuration involved to create a difference data from a target
picture, using neither first reference picture nor second reference picture.
[0043]

For control to make a selection of reference picture for each picture or for each set of
a prescribed number of pictures, the second encoder 107 may be configured to create a set of
data on the selection of reference picture to identify a first reference picture or a second
reference picture whichever is used, and implement thereon a process for a prescribed entropy
encoding using an unshown entropy encoder to create a sequence of encoded bits of data on the
reference picture selection, to supply to the multiplexer 109. There are sequences of encoded
bits of data on reference picture selection, multiplexed as a bit sequence 310 of data on encoding
parameters constituting part of a multiplexed bit sequence 300, as will be described later on.
There may be use of combination of target pictures each respectively divided with no spaces left
into regions of a prescribed area and first and second reference pictures likewise divided with no
spaces left into regions of a prescribed area, to operate for each commensurate region to identify
a first reference picture or a second reference picture whichever is selective to create a predictive
picture, and subtract the predictive picture from a target picture, to create a data on a difference
in between. There may be operations made for each region of a prescribed area to have data

for identification of which reference picture has been used, as data on reference picture selection,
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and implement thereon a process for a prescribed entropy encoding using an unshown entropy
encoder, to create, and supply to the multiplexer 109, a resultant sequence of encoded bits of
data on reference picture selection. There may well be regions of a prescribed arca shaped as
regions of a prescribed rectangular form, or as regions of an arbitrary form conforming to a
prescribed domain division.

[0044]

The second encoder 107 may be configured for combination of a set of operations to
subtract a first reference picture as a predictive picture from an encoding target picture, to obtain
a data on a difference in between as a first difference data, and implement thereon a process for
a prescribed second encoding to create a first sequence of bits encoded by the second encoding,
a set of operations to subtract a second reference picture as a predictive picture from the
encoding target picture, to obtain a data on a difference in between as a second difference data,
and implement thereon the process for the prescribed second encoding to create a second
sequence of bits encoded by the second encoding, and a set of operations to create a data on
difference simply from the encoding target picture, using neither first reference picture nor
second reference picture, to use as a third difference data, and implement thereon the process for
the prescribed second encoding to create a third sequence of bits encoded by the second
encoding, to provide the multiplexer 109 with thus created first to third sequences of bits
encoded by second encoding. There are data on methods for selection of respective types of
reference pictures and data on encoding methods as described, which may be collected as data
on reference picture selection modes and as data on encoding modes for the second encoding,
respectively, and processed by implementing thercon a process for a prescribed entropy
encoding using an unshown entropy encoder, to supply to the multiplexer 109.

[0045]

The second encoder 107 may be configured to execute an encoding in the CGS
(Coarse Grain Scalability) layer under MPEG-4 SVC for instance, and work for sequences of
moving pictures equal in spatial resolution to the spatial resolution of sequences of moving
pictures having a standard resolution at the first encoder 102, to operate complying with a
prescribed syntax structure meeting the restraining conditions to facilitate a conversion from
SVC to AVC in terms of the AVC rewriting by the JVT (Joint Video Team) being a joint group
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of MPEG and ITU-T, to make the second encoding for creation of second encoded bit

sequences. This configuration permits the second encoder 107 to create second encoded bit
sequences, as sequences of such encoded bits that afford to make the conversion from the
encoding format of SVC that is a hierarchical encoding to the encoding format of AVC that is a
single layer encoding, without the need of making such a reencoding that involves a
combination of complete decoding and encoding.

[0046]

The multiplexer 109 is configured for functions to acquire from the first encoder 102
a first sequence of encoded bits and from the second encoder 107 a second sequence of encoded
bits, and operate complying with a prescribed syntax structure to implement a process of
multiplexing the first sequence of encoded bits, the second sequence of encoded bits, and
sequences of encoded bits of associated data covering sets of data on encoding parameters of
respective types used in encoding processes, involving data on motion vectors and data on
quantizing parameters, encompassing data on the above-noted reference picture selection and
the like, as well as sets of data on encoding modes or such, as they are each respectively
processed through an unshown entropy encoder, while inserting identification data for their
identification, to create a sequence of bits multiplexed as illustrated in Fig. 3 that will be
described later on. The multiplexer 109 may well be configured for functions to additionally
acquire data on modes of reference picture selection and data on reference picture selection as
prepared at the second encoder 107 in the form of sequences of encoded bits encoded through
an unshown entropy encoder, and implement thereon a process for a multiplexing to create a
sequence of bits multiplexed as described above.

[0047]

According to the present embodiment, there is a system including the foregoing
configurations and adapted to work on input moving pictures, to implement a process for a
prescribed super-resolution enlargement and a process for a prescribed resolution conversion,
creating super-resolution enlarge and converted signals of moving pictures input with a standard
resolution, to make use of them allowing for a moving picture encoding based on an increased
amount of information relative to an information amount of input moving pictures. It is noted

that between the first super-resolution enlarger 103 and the second super-resolution enlarger 105,
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the enlargement ratios applied may not be always equal to each other. Likewise, between the

first resolution converter 104 and the second resolution converter 106, the resolution conversion
ratios applied may not be always equal to each other. However, for configuration in Fig. 1,
there should be resolution conversion ratios established for the first resolution converter 104 and
the second resolution converter 106 to have a spatial resolution after their processes for
resolution conversion, equalized to the standard resolution.

[0048]

Description is now made of actions of the moving picture encoding system according
to the first embodiment shown in Fig. 1, with reference to a flowchart of Fig. 2.

[0049]

First, the first accumulation buffer 101 stores therein input moving pictures, as
necessary in number of pictures for the first super-resolution enlarger 103 to implement a
process for a first super-resolution enlargement (step S201).

[0050]

The first super-resolution enlarger 103 acquires from the first accumulation buffer
101 two or more pictures, as necessary for a process for a prescribed super-resolution
enlargement, and implements thercon the process for the prescribed super-resolution
enlargement (step S202), whereby it creates super-resolution enlarged pictures with a resolution
higher than a standard resolution that input moving pictures have as a spatial resolution thereof;
to supply to the first resolution converter 104. For the first super-resolution enlarger 103,

‘specific configurations as well as contents of the process for super-resolution enlargement will

be described later on.
[0051]

After that, the first resolution converter 104 acquires super-resolution enlarged pictures
from the first super-resolution enlarger 103, and implements thereon a process for a prescribed
resolution conversion (step S203), whereby it creates super-resolution enlarged and converted
signals of pictures input with the standard resolution, and supplies the second encoder 107 with
thus created super-resolution enlarged and converted signals of pictures input with the standard
resolution.

[0052]
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After that, the second encoder 107 acquires super-resolution enlarged and converted
signals of input pictures with the standard resolution from the first resolution converter 104,
storing them in a prescribed buffer for temporary accumulation (step S204).

[0053]

On the other hand, the first encoder 102 acquires from the first accumulation buffer
101 a sequence of moving pictures with the standard resolution as necessary for implementation
of a process for a prescribed pre-super-resolution encoding, and implements thereon a process
for an encoding and a decoding at the standard resolution (step S205), whereby it creates a first
sequence of encoded bits with the standard resolution as a result of the encoding process, and a
set of decoded pictures with the standard resolution as a result of the decoding.  After that, the
first encoder 102 works to supply the first sequence of encoded bits thus created to the
multiplexer 109, and further to supply the set of decoded pictures thus created to the second
super-resolution enlarger 105 and the second encoder 107.

[0054]

After that, the second encoder 107 acquires the set of decoded pictures from the first
encoder 102, storing in a prescribed buffer for temporary accumulation (step S206).
[0055]

After that, the second super-resolution enlarger 105 works like the first
super-resolution enlarger 103, to acquire the set of decoded pictures from the first encoder 102,
and implement thereon a process for a prescribed super-resolution enlargement (step S207),
whereby it creates a set of super-resolution enlarged decoded pictures with a resolution higher
than the standard resolution, to supply to the second resolution converter 106.

[0056]

After that, the second resolution converter 106 acquires the set of super-resolution
enlarged decoded pictures from the second super-resolution enlarger 105, and implements
thereon a process for a prescribed resolution conversion (step S208), whereby it creates
super-resolution enlarged and converted signals of decoded pictures with the standard resolution,
to supply to the second encoder 107.

[0057]
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After that, the second encoder 107 acquires super-resolution enlarged and converted
signals of decoded pictures with the standard resolution from the second resolution converter
106, storing them in a prescribed buffer for temporary accumulation (step S209).

[0058]

The combination of processes associated with steps S202 to S204 and the
combination of processes associated with steps S205 to S209 may be implemented in parallel,
or in series with either ahead in execution.

[0059]

With the combinations of processes at steps S202 to S209 completed, the second
encoder 107 has a set of encoding target pictures in the form of super-resolution enlarged and
converted signals of input pictures as they are input pictures having undergone the first
combination of super-resolution enlargement and resolution conversion through the first
super-resolution enlarger 103 and the first resolution converter 104, a set of first reference
pictures in the form of decoded pictures as they are input pictures having been simply encoded
and decoded at the first encoder 102, and a set of second reference pictures in the form of
super-resolution enlarged and converted signals of decoded pictures as they are those decoded
pictures having undergone the second combination of super-resolution enlargement and
resolution conversion through the second super-resolution enlarger 105 and the second
resolution converter 106, and implements thereon a process for a prescribed second prediction
(step S210), whereby the second encoder 107 creates a set of difference data at the standard
resolution.  After that, the second encoder 107 works on the set of difference data thus created
to implement a second encoding process as a process for a prescribed second encoding (step
S211), whereby it creates a second sequence of encoded bits, to supply to the multiplexer 109.
[0060]

After that, the multiplexer 109 acquires a first sequence of encoded bits from the first
encoder 102 and a second sequence of encoded bits from the second encoder 107. Then,
complying with a prescribed syntax structure, it implements a process of multiplexing the first
sequence of encoded bits, the second sequence of encoded bits, and sequences of encoded bits
of associated data covering sets of data on encoding parameters used in encoding processes,

involving data on motion vectors, data on quantizing parameters, and data on reference picture
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selection, as they area each respectively processed through an unshown entropy encoder, while
inserting identification data for identification of a set of subsequent sequences of encoded bits
and the like (step S212), to create a sequence of multiplexed bits. The present embodiment
involves a series of actions to be complete through the foregoing steps.

[0061]

According to the present invention, there is a moving picture encoding system
operable through execution of such the steps to create sequences of encoded bits as necessary.
[0062]

Fig. 3 illustrates an example of multiplexed bit sequence 300 to be output from the
multiplexer 109.

[0063]

As illustrated in Fig. 3, the multiplexed bit sequence 300 is comprised of multiplexed
information including a bit sequence 310 of data on encoding parameters, a first sequence 320
of encoded bits from the first encoder 102, and a second sequence 330 of encoded bits from the
second encoder 107.

[0064]

The bit sequence 310 of data on encoding parameters has sequences of encoded bits
stored therein to define data on encoding parameters of respective types that among others the
first encoder 103 and the second encoder 107 have employed in their encoding processes,
involving data on motion vectors, data on quantizing parameters, data on associated encoding
modes, and data on the above-noted selection of reference pictures and reference picture
selection modes, and a bit sequence 311 of identification data inserted to identify the first
sequence of encoded bits 320 and the second sequence of encoded bits 330 as multiplexed in the
multiplexed bit sequence 300. Such the configuration of multiplexed bit sequence 300 is a
simple example, and there may be another example of configuration to have those data required
over an entirety of encoding and stored in a bit sequence 310 of data on encoding parameters,
those data employed at the first encoder 102 as inherent information to the first encoder 102 and
stored in a first sequence of encoded bits 320, and those data employed at the second encoder
107 as inherent information to the second encoder 107 and stored in a second sequence of

encoded bits 330.
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[0065]

There have been operations described as being parallel processes according to the
present embodiment, while those processed in parallel may well be consecutively processed in a
configuration operable according to the present embodiment.

[0066]

According to the present embodiment, there may well be operations to keep the first
super-resolution enlarger 103 and the first resolution converter 104 from working, to supply
pictures input with the standard resolution and stored in the first accumulation buffer 101, as
super-resolution enlarged and converted signals of input pictures with the standard resolution, to
the second encoder 107, to implement thereon a process for a prescribed second encoding at the
second encoder 107 in a configuration operable according to the present embodiment.

[0067]

Like this, the provision of a first super-resolution enlarger 103 and a second
super-resolution enlarger 105 combined with the provision of a first resolution converter 104
and a second resolution converter 106 affords for services on super-resolution enlarged pictures
that are defined with the same standard resolution as input pictures but have information on
spatial and temporal frequency components increased by a process for a first super-resolution
enlargement, to implement a process for a first resolution conversion that limits the frequency
band within a range of desirable frequency components, to create super-resolution enlarged and
converted signals of input pictures with the standard resolution.

[0068]

Thus created super-resolution enlarged and converted signals of input pictures with
the standard resolution afford for services on the super-resolution enlarged pictures created with
greater amounts of information on frequency components than input moving pictures have, to
take in therefrom information on frequency components within a band of frequencies up to an
uppermost one that can be expressed by spatial frequencies on the standard resolution, into the
super-resolution enlarged and converted signals of input pictures with the standard resolution,
thus permitting information amounts of frequency components that input moving pictures have
to be extended, to implement a process for a moving picture encoding to create a first sequence

of encoded bits with the standard resolution and a second sequence of encoded bits with the
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standard resolution, allowing for a moving picture encoding to be implemented on bases of

information amounts greater than information amounts that input moving pictures have.
[0069]

Further, it is afforded to provide services on moving pictures input with the standard
resolution, to implement a combination of processes for prescribed encoding and decoding to
create decoded pictures with the standard resolution. Still more, it is afforded to provide
services on the decoded pictures with the standard resolution, to implement a process for a
prescribed second super-resolution enlargement, creating super-resolution enlarged decoded
pictures with a resolution higher than the standard resolution, having increased information on
spatial and temporal frequency components, and implement a process for a prescribed second
resolution conversion on thus created super-resolution enlarged decoded pictures, creating
super-resolution enlarged and converted signals of decoded pictures with the standard resolution.
Yet more, it is afforded to have thus created super-resolution enlarged and converted signals of
decoded pictures with the standard resolution, as reference pictures, and employ them together
with super-resolution enlarged and converted signals of input pictures with the standard
resolution, to implement a process for a prescribed prediction in between, followed by
implementing a process for a prescribed second encoding, to create a second sequence of
encoded bits. It is thus permitted to utilize super-resolution enlarged and converted signals of
decoded pictures with the standard resolution, as reference pictures, in combination with
super-resolution enlarged and converted signals of input pictures with the standard resolution, to
make a hierarchical encoding in between making use of correlations of spatial resolution
between identical resolutions, allowing for a moving picture encoding based on greater amounts
of information than input moving pictures have.

[0070]

It also is possible for the second encoder 107 to work upon creation of a predictive
picture, on one hand to have a first reference picture in the form of a decoded picture as it is an
input picture having been simply encoded and decoded at the first encoder 102, and on the other
hand to have a second reference picture in the form of a set of super-resolution enlarged and
converted signals of a picture as decoded as it represents that decoded picture which has been

processed for second super-resolution enlargement and resolution conversion through the
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second super-resolution enlarger 105 and the second resolution converter 106, to use the first
reference picture or the second reference picture, whichever is selective to create the predictive
picture, to implement thereon a process for an encoding, permitting a hierarchical encoding to
be made by utilization of a correlation of spatial resolution between the decoded picture and a
set of super-resolution enlarged and converted signals of the input picture with the standard
resolution or by utilization of a correlation of spatial resolution between the set of
super-resolution enlarged and converted decoded signals and the set of super-resolution
enlarged and converted signals of the input picture with the standard resolution, whichever is
requested, thus allowing for different multiplexed bit sequences to be created to supply to,
accumulate at, and /or transmit to a decoding system end.

[0071]

Also, it is possible to work along creation of predictive pictures, to control selection of
reference picture for each picture or for each set of a prescribed number of pictures, permitting
an adaptive creation of predictive picture in accordance with the image quality of decoded
picture, resulting in an enhanced encoding efficiency.

[0072]

Moreover, it is possible to provide a configuration for services to create a data of
reference picture selection for identifying a first reference picture or a second reference picture
whichever is used, to supply to the multiplexer 109, to multiplex into a multiplexed bit sequence
300, allowing for a facilitated identification of a reference picture used in the encoding.

[0073]

Moreover, it is possible to provide a target picture divided with no spaces left into
regions each having a prescribed area, and combination of a first reference picture and a second
reference picture likewise divided into regions each having a prescribed area, and identify the
first reference picture or the second reference picture whichever is selective for a respective
region to create a predictive picture, thereby permitting an adaptive creation of predictive picture
in accordance with the image quality of decoded picture, resulting in an enhanced encoding
efficiency.

[0074]
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Further, it is possible to work on moving pictures input with the standard resolution,

to implement a process for prescribed encoding and decoding to create a first sequence of
encoded bits, and implement a process for second encoding to create a second sequence of
encoded bits, and to operate complying with a prescribed syntax structure, to implement a
process of multiplexing the sequences of encoded bits, together with sequences of encoded bits
of data on encoding parameters used in the encoding processes, involving data on motion
vectors, data on quantizing parameters, data on reference picture selection, and data on encoding
modes, while inserting data else such as identification data for identification of a set of
subsequent sequences of encoded bits, as necessary to create a sequence of multiplexed bits.
The sequence of multiplexed bits thus created is configured as a single sequence of encoded bits
including both of a result of encoding on inherent input moving pictures and a result of
encoding on a set of errors in a prediction using information on frequency components as
enlarged in super-resolution pictures having undergone a process for super-resolution
enlargement combined with a process for resolution conversion, and is adaptive for services
such as transmitting to an unshown external accumulator before recording in a prescribed
recording medium, or delivering through a network using an unshown external communication
system, thereby permitting a moving picture encoding system according to the present
embodiment to operate on moving pictures with heavy amounts of information, allowing for
efficient encoding, accumulation, and transmission.
[0075]

Further, it is possible to acquire a first sequence of encoded bits from the first encoder
102 and a second sequence of encoded bits from the second encoder 107, and implement
thereon a process for a prescribed multiplexing in accordance with data on encoding modes,
permitting a variety of encoded bit sequences to be created, affording to make a selective
decoding at a decoding system end.
[0076]

Further, it is possible to operate according to the present embodiment, to keep the first
super-resolution enlarger 103 and the first resolution converter 104 from working, to supply
pictures input with the standard resolution and stored in the first accumulation buffer 101, as

super-resolution enlarged and converted signals of input pictures with the standard resolution, to
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the second encoder 107, to implement thereon a process for a prescribed second encoding at the
second encoder 107 in a configuration operable according to the present embodiment, thereby
affording to have input pictures with the standard resolution as encoding target pictures at the
second encoder 107, permitting the second encoder 107 to make more efficient use of reference
pictures than in typical processes for inter-layer prediction to create predictive pictures, reducing
information amounts of difference data to be created, thus allowing for an enhanced encoding
efficiency of the second sequence of encoded bits, with an enabled encoding process rendered
the nearer to original moving pictures with the standard resolution.

[0077]

Description is now made of a process for a prescribed super-resolution enlargement
applied to the present embodiment according to the present invention.
[0078]

For resolution enhancement of pictures using a super-resolution enlarging process,
there have been generalized techniques including those employing low-resolution pictures
relatively strongly correlating with each other, such as those simply deviated in position, to
predict a single high-resolution picture, there having been many studies reported in recent years.
For instance, there is “Super-Resolution Image Reconstruction, by Sung C. P. and Min K. P. : A
Technical Overview, IEEE Signal Proc. Magazine, Vol. 26, No. 3, pp. 21-36, 2003, among
others.

[0079]

Further, there is “Reconstruction of a high-resolution image by simultaneous
registration, restoration, and interpolation of low-resolution images, by B. C. Tom and A. K.
Katsaggelos, Proc. IEEE Int. Conf. Image Processing, Vol. 2, pp. 539-542, 1995 disclosing an
ML (Maximum-likelihood) method as a proposal. The ML method has an evaluation function
in terms of a square error between a set of pixel values of a low-resolution picture estimated
from a high-resolution picture and a set of actual observed pixel values, and an estimated picture
as such a high-resolution picture that minimizes the evaluation function. This method is a
method of implementing a super-resolution process based on the principle of maximum
likelihood estimation.

[0080]
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Further, there is “Extraction of high-resolution frames from video sequences, by R. R.

Schulz and R. L. Stevenson, IEEE Trans. Image Processing, Vol. 5, pp. 996-1011, 1996
disclosing an MAP (Maximum A Posterior) method as a proposal. The MAP method makes
an estimation of such a high-resolution picture that minimizes an evaluation function having
probability information of high-resolution picture added to a square error. This method is a
method for super-resolution process that makes the estimation of high-resolution picture as an
optimization problem making use of some prior information on a high-resolution picture, to
maximize the posterior probability.
[0081]

Further, there is “High resolution image recovery from image-plane arrays, using
convex projections, by H. Stark and P. Oskoui, J. Opt. Soc. Am. A, Vol. 6, pp. 1715-1726,
1989 disclosing a POCS (Projection Onto Convex Sets) method as a proposal. The POCS
method is a method for super-resolution process that writes simultaneous equations on sets of
pixel values of high-resolution picture and low-resolution picture, and solves them sequentially,
to thereby obtain a high-resolution picture.
[0082]

According to the present embodiment, the process for the prescribed super-resolution
enlargement may for instance be an application of any such super-resolution process as

described above.

[0083]

There will be description made of an example of basic configuration of a process for
super-resolution enlargement employed in the present embodiment according to the present
invention.

[0084]

Part (a) of Fig. 4 is a block diagram showing a detailed configuration of the first
super-resolution enlarger 103 in the first embodiment according to the present invention, Part
(b) of Fig. 4, a combination of conceptual diagrams illustrating a process for super-resolution
enlargement, and Fig. 5, a flowchart of exemplary actions in the process for super-resolution
enlargement.

[0085]
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In Part (a) of Fig. 4, according to the first embodiment, the first super-resolution

enlarger 103 includes a positioner 1031, an interpolator 1032, an estimated picture creator 1033,
and a repetition determiner 1034. It is noted that the second the super-resolution enlarger 105
has a similar configuration.

[0086]

The positioner 1031 is configured to work in a processing for super-resolution
enlargement, to acquire combination of a base picture constituting a base in therein and one or
more observation pictures, such as those illustrated in Section (I) in Part (b) of Fig. 4. It is now
assumed to acquire such a combination of base picture, observation picture 1, and observation
picture 2, as illustrated in Section (I) in Part (b) of Fig. 4. As illustrated in Section (II) in Part
(b) of Fig. 4, the positioner 1031 is configured for functions to make a registration or positioning
to pixel positions of a resolution higher than resolutions of observation pictures 1and 2 and base
picture thus acquired, for an interval-unequal sampling to create nonhomogeneous high
resolution pictures. Further, it is configured for a function to supply created nonhomogeneous
high resolution pictures to the interpolator 1032 and the repetition determiner 1034. For the
creation of nonhomogeneous high resolution pictures, preferably, as illustrated in Section (I) in
Part (b) of Fig. 4, observation pictures should be each positioned relative to pixels of the base
picture, to arrange in place to have a highest correlation with the base picture. Further, in
application of a resolution to a certain positioning, preferably, the resolution used to make the
positioning should be a higher resolution than would be obtained after an associated process for
super-resolution enlargement. For Part (c) of Fig. 4, there will be description made later on in
comparison with Part (c) of Fig. 6.

[0087]

The interpolator 1032 is configured for functions to acquire nonhomogeneous high
resolution pictures created at the positioner 1031, and use acquired nonhomogeneous high
resolution pictures, for implementing a process for a prescribed nonhomogeneous interpolation
to create therefrom interpolated pictures with a desirable high resolution, to supply to the
estimated picture creator 1033. Further, the interpolator 1032 acquires from the repetition
determiner 1034 necessary information for control to continue the process. The control

information for continuation of process may well include a nonhomogeneous estimated picture
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created at the estimated picture creator 1033. The interpolator 1032 may be configured to

work when implementing a repetition process in accordance with the control information, to
operate following a prescribed updating method, for use of a nonhomogeneous estimated
picture to update a nonhomogeneous high resolution picture acquired from the positioner 1031,
while correcting respective interpolated pixels.

[0088]

The estimated picture creator 1033 is configured for functions to acquire interpolated
pictures created at the interpolator 1032, and implement thereon a process for a prescribed
reconstruction in consideration of a point spread (PSF) function obtained from a prescribed
camera model, implementing a process for a prescribed noise removal, as necessary, to create
such estimated pictures with a desirable resolution as illustrated in Section (III) in Part (b) of Fig.
4. Further, it is configured for functions to implement a re-sampling process on estimated
pictures, to create nonhomogeneous estimated pictures corresponding to pixels of
nonhomogeneous high resolution pictures, to supply to the repetition determiner 1034.  Further,
it is configured for functions to acquire control information from the repetition determiner 1034,
and operate in accordance with the control information, to create and externally output
estimated pictures as high resolution pictures with a desirable resolution.

[0089]

The repetition determiner 1034 is configured for functions to acquire a
nonhomogeneous high resolution picture from the positioner 1031 and a nonhomogeneous
estimated picture from the estimated picture creator 1033, for employment of the acquired
pictures to follow a prescribed determination method to determine whether or not a repetition of
the process for super-resolution enlargement is necessary, and work depending on a result
thereof, to operate as the repetition is necessary, to provide the interpolator 1032 with
information for a control to continue the process, and operate as the repetition is unnecessary, to
provide the estimated picture creator 1033 with information for a control to output estimated
pictures with a high resolution as a result of the process for super-resolution enlargement.

[0090]
For a process for super-resolution enlargement required to implement at a still higher

rate, there may be application of such a rate increasing method for super-resolution process as
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disclosed in Japanese Patent No. 3837575 for instance, to a picture processing system according

to the present invention, to thereby attain a still better configuration.
[0091]

Description is now made of actions of the super-resolution enlarger 103 shown in Part
(a) of Fig. 4, with reference to a flowchart in Fig. 5.

[0092]

First, the positioner 1031 acquires a base picture as a base in an associated process for
super-resolution enlargement, and one or more observation pictures (S500). After that, for
each picture acquired, it makes a positioning at a resolution higher than a desirable resolution
(8510). On this occasion, after arrangement of pixels of the base picture to corresponding
positions, it arranges pixels of observation pictures, making highest correlations with the base
picture, thereby creating an interval-unequally sampled nonhomogeneous high resolution
picture.

[0093]

After that, the interpolator 1032 acquires the created nonhomogeneous high
resolution picture, and implements thereon a process for a prescribed nonhomogeneous
interpolation to effect interpolation of pixels (S520). This creates an interpolated picture with a
desirable high resolution.

[0094]

Next, the estimated picture creator 1033 acquires the interpolated picture, and
implements thereon a process for a prescribed reconstruction, implementing a process for a
prescribed noise removal, as necessary, to create an estimated picture with a desirable resolution
(S530). Further, it implements a re-sampling process on the estimated picture, to create a
nonhomogeneous estimated picture corresponding to a set of pixels of the nonhomogeneous
resolution picture.

[0095]

Next, the repetition determiner 1034 acquires the nonhomogeneous resolution picture

from the positioner 1031, while acquiring the nonhomogeneous estimated picture from the

estimated picture creator 1033. Employing the acquired pictures, it follows a prescribed
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determination method, thereby determining whether or not a repetition of the process for
super-resolution enlargement is necessary (S540).
[0096]

If the repetition of the process for super-resolution enlargement is determined as
being necessary (YES at S540), it provides the interpolator 1032 with information for a control
to continue the process. If the repetition of the process for super-resolution enlargement is
determined as being unnecessary (NO at S540), it provides the estimated picture creator 1033
with information for a control to output an estimated picture with a high resolution as a result of
the process for super-resolution enlargement, whereby the estimated picture creator 1033
operates in accordance with the control information, to output the estimated picture created with
the desirable resolution, as a high resolution picture obtained by the process for super-resolution
enlargement (S550). Then, according to the first embodiment, the process for super-resolution
enlargement goes to an end.

[0097]

Description is now made of an example of process for a prescribed resolution
conversion applied to the first resolution converter 104 as well as to the second resolution
converter 106.

[0098]

Part (a) of Fig. 6 is a block diagram showing an example of configuration of the first
resolution converter 104.

[0099]

In Part (a) of Fig. 6, the first resolution converter 104 includes a pixel inserter 1041, a
filtering processor 1042, and a pixel thinner 1043. It is noted that among others the second
resolution converter 106 is likewise configured, as well as a third resolution converter 110 in a
later-described embodiment.

[0100]

The pixel inserter 1041 is adapted for enlargement of resolution of an input picture to
extend the band of spatial frequencies available to handle, and is configured to insert new pixels
between pixels, to create an upsampled picture, to supply to the filtering processor 1042.

[0101]
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The filtering processor 1042 is configured to acquire the upsampled picture from the

pixel inserter 1041, and implement thereon a process for a filtering using a prescribed low-pass
filter, to create a band-limited picture, to supply to the pixel thinner 1043. The process for the
filtering using a prescribed low-pass filter may well be a filtering process implemented on an
upsampled picture, by using a low-pass filter adapted for band limitation and interpolation,
within a band of spatial frequencies that can represent the spatial resolution of a picture finally
output at the resolution converter, and the filter used may be, for instance, a filter based on the
sinc function or Lanczos function, or an IIR filter or FIR filter designed with a precipitous
cut-off frequency characteristic for a frequency response to be flat over an entirety of band.
There may be a process reduced in duty by use of such a filter as based on the Nearest-neighbor
method, the Bilinear method, or the Spline method.

[0102]

The pixel thinner 1043 is configured to acquire the band-limited picture from the
filtering processor 1042, and implement thereon a process for a prescribed pixel thinning or
decimation for a match with the resolution of a picture finally output at the resolution converter,
to create a picture to be output.

[0103]

Part (b) of Fig. 6 is a combination of conceptual diagrams illustrating how signal
components vary in a picture subjected to a contraction process by decimation after a process
for enlargement of picture by resolution conversion at a resolution converter such as the first
resolution converter 104.

[0104]

As illustrated in Section (I) in Part (b) of Fig. 6, assuming an input picture inherently
containing a range of spatial frequency components not exceeding an ‘fa’, in the process for
resolution conversion at the resolution converter, even if this was operated to implement a
process for enlargement of the picture with a resolution enhanced to enlarge the range of spatial
frequency components available to handle, and created a picture with an increased number of
pixels, the range of spatial frequency components contained therein as itself could not have
increased instead. Therefore, as illustrated in Section (I) in Part (b) of Fig. 6, there would

have been resulted a state simply containing the range of spatial frequency components left as it
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was, so even if this was subjected to a low-pass filtering process to limit the band to an “fimax’,
still combined with a process for an inter-pixel thinning down to the pixel number of an original
spatial resolution, there would have been created a picture containing the range of spatial
frequency components left as it was.

[0105]

On the other hand, Part (c) of Fig. 4 is a combination of conceptual diagrams
illustrating how signal components vary in a picture subjected to a decimation process after a
process for super-resolution enlargement at a super-resolution enlarger such as the first
super-resolution enlarger 103.

[0106]

As illustrated in Section (I) in Part (c) of Fig. 4, assuming an input picture inherently
containing a range of spatial frequency components not exceeding an ‘fa’, in the process for
super-resolution enlargement at the super-resolution enlarger that makes such a processing as
illustrated in Part (b) of Fig. 4, the range of spatial frequency components contained therein as
itself does increase. Therefore, as illustrated in Section (I) in Part (c) of Fig. 4, assuming a
resultant state having a range of contained spatial frequency components extended up to an ‘fb’,
if this is subjected to a low-pass filtering process to limit the band to an ‘fimax’, there appears a
picture created with such components inclusive that exceed the range of spatial frequency
components inherently contained up to the ‘fa’, but are still contained in the picture which can
express a range of spatial frequencies up to the ‘fmax’.

[0107]

Such the process is implemented for a super-resolution enlargement at the
super-resolution enlarger 103, and provides a picture that is equal in resolution to a resolution
conversion at the first resolution converter 104, but is essentially different therefrom in that the
former can create and make use of such a picture as compensated for those picture components
to be inherently contained. This is similar also in relationships such as associated with the
second super-resolution enlarger 105 or the third super-resolution enlarger 110.

[0108]
There may be configuration with a function to have a ratio of resolution conversion

set up upon implementation of the process for the prescribed resolution conversion as preset
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information on a prescribed resolution conversion ratio, or as acquired information on resolution
conversion ratio such as set up by an external user, and work on the basis of acquired
information on resolution conversion ratio to establish a resolution conversion ratio to
implement the process for the prescribed resolution conversion.

[0109]

For instance, assuming among others the first resolution converter 104 or the second
resolution converter 106 configured as illustrated in Part (a) of Fig. 6, this operates upon a
process being implemented for a decimation of picture from a super-resolution enlarged picture
with a resolution higher than a standard resolution to a super-resolution enlarged and converted
picture with the standard resolution, to set up combination of a proportion of new pixels to be
inserted between pixels at the pixel inserter 1041 and a proportion of pixels to be thinned out at
the pixel thinner 1043, depending on a given resolution conversion ratio.

[0110]

The resolution conversion ratio can be expressed such that the resolution conversion
ratio = a pixel insertion ratio / a pixel thinning ratio, where the pixel insertion ratio is such that
pixel insertion ratio = input pixels / output pixels, and the pixel thinning ratio is such that pixel
thinning ratio = input pixels / output pixels.

[0111]

For instance, assuming a super-resolution enlarged picture created from the standard
resolution with a resolution conversion ratio of 2, there are operations to return the picture to the
standard resolution with a resolution conversion ratio of 1/2, including a setting made at the
pixel inserter 1041, such that input pixels : output pixels = 1 : 1, i.e., to have an input picture
supplied, as it is, in the form of an upsampled picture to the filtering processor 1042. At the
pixel thinner 1043 , there is a setting made such that input pixels : output pixels =2 : 1, i.e, to
implement a process of thinning one pixel out of each set of two pixels to create a picture to be
output.

[0112]

Further, to implement a process for enlargement of picture using the first resolution

converter 104 configured as illustrated in Part (a) of Fig. 6, assuming creating a picture enlarged

twice the standard resolution with a resolution conversion ratio of 2 = 2/1, for instance, there are
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operations including a setting made at the pixel inserter 1041 such that input pixels : output

pixels =1 : 2, i.e., to insert one pixel per one pixel to create an upsampled picture to supply to
the filtering processor 1042. At the pixel thinner 1043, there is a setting made such that input
pixels : output pixels =1 : 1, i.e., to have a picture output as it is to output without implementing
the thinning process.

[0113]

It is noted that the configuration of first resolution converter 104 illustrated in Part (a)
of Fig. 6 is a simple example, and there may be an example configured as necessary for a
process for enlargement or contraction to a more flexible resolution, such as by use of the Spline
method, to prepare from an input picture a set of pixels arranged in arbitrary positions with a
fractal positional precision, to create a picture with a desirable resolution.

[0114]

Therefore, according to the first embodiment, there is a moving picture encoding
system adapted to set a spatial resolution that an input moving picture has as a standard
resolution, and process information on frequency components in the spatial direction and the
temporal direction that has been potentially contained in the input moving picture but unable to
express to a sufficient degree by the standard resolution, to reconstruct on basis of a prescribed
super-resolution process at a first super-resolution enlarger 103, describing with a resolution
higher than the standard resolution, to create a super-resolution enlarged picture with an
extended amount of information of the information on frequency components the input moving
picture has, to implement thereon a moving picture encoding process, permitting an encoding of
input moving pictures based on a greater amount of information than the moving pictures have,
as an advantageous effect.

[0115]

Moreover, according to the first embodiment, there is a moving picture encoding
system adapted to operate on a super-resolution enlarged picture created at a first
super-resolution enlarger 103, to implement a process for a prescribed resolution conversion at a
first resolution converter 104 to create a super-resolution enlarged and converted picture
described with a standard resolution, thus creating information on frequency components in the

spatial direction and the temporal direction that has been potentially contained in an input
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moving picture but unable to express to a sufficient degree by the standard resolution, while

processing information on frequency components that have not been inherently contained, to
restrict within a range of information on frequency components that can be expressed with the
standard resolution, to include in the super-resolution picture, thereby reflecting on the
super-resolution picture such information on frequency components that have been unable to
express in the input moving picture, to implement a moving picture encoding process on the
super-resolution picture, permitting an encoding of input moving pictures based on a greater
amount of information than the moving pictures have, as an advantageous effect.

[O116]

Further, according to the first embodiment, there is a moving picture encoding system
adapted to operate on a decoded picture with a standard resolution as encoded and decoded to
create at a firs encoder 102, to implement a combination of processes for prescribed
super-resolution enlargement and resolution conversion at a second super-resolution enlarger
105 and a second resolution converter 106, respectively, creating a super-resolution enlarged
decoded picture and a super-resolution enlarged and converted signal of the decoded picture
with the standard resolution, and operate at a second encoder 107, as this is given an input
picture after another combination of processes for super-resolution enlargement and resolution
conversion at a first super-resolution enlarger 103 and a first resolution converter 104,
respectively, to have a super-resolution enlarged and converted signal of the input picture, as an
encoding target picture, the decoded picture being the input picture encoded and decoded as it is

at the firs encoder 102, as a first reference picture, and the super-resolution enlarged and

converted signal of the decoded picture that is the decoded picture afier the combination of
processes for super-resolution enlargement and resolution conversion at the second
super-resolution enlarger 105 and the second resolution converter 106, as a second reference
picture, to implement thereon a combination of processes for prescribed second prediction and
encoding, thus affording to obtain a predictive picture or predictive blocks with an image quality
better than predictive pictures or predictive blocks obtainable by motion picture encoding
techniques in the past, with resultant enhancement in encoding efficiency, as an advantageous
effect.

[0117]
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(Second Embodiment)

In the first embodiment described above, there has been a second encoder 107
working as illustrated in Fig. 1 to have a pair of reference pictures input thereto, that is,
combination of a first reference picture being an input picture as encoded and decoded as it is at
a first encoder 102 to provide as a decoded picture, and a second reference picture being the
decoded picture as subjected to a combination of second super-resolution enlargement and
resolution conversion through a second super-resolution enlarger 105 and a second resolution
converter 106 to provide as a super-resolution enlarged and converted signal of the decoded
picture, to employ the reference pictures enabling a high efficient prediction to create a
predictive picture, whereas there may well be an example adapted for instance, as illustrated in
Fig. 7, for operation to supply a second encoder 107 simply with a first reference picture being
an input picture as encoded and decoded as it is at a first encoder 102 to provide as a decoded
picture, or as illustrated in Fig. 8, for operation to supply a second encoder 107 simply with a
second reference picture being a decoded picture from a first encoder 102 as subjected to a
combination of second super-resolution enlargement and resolution conversion through a
second super-resolution enlarger 105 and a second resolution converter 106 to provide as a
super-resolution enlarged and converted signal of the decoded picture, combined with
operations for the second encoder 107 to employ simply the first or the second reference picture
to make a combination of prediction and encoding using an encoding target picture being a
super-resolution enlarged and converted signal of an input picture as subjected to a combination
of first super-resolution enlargement and resolution conversion.

[0118]

Or else, there may well be an example adapted, as illustrated in Fig. 9, for operations
for a second encoder 107 to make a combination of prediction and encoding using an encoding
target picture being a super-resolution enlarged and converted signal of an input picture as
subjected to a combination of first super-resolution enlargement and resolution conversion,
excluding operations to supply the second encoder 107 with either of two reference pictures,
that is, without an operation to supply a first reference picture being an input picture as encoded
and decoded as it is at a first encoder 102 to provide as a decoded picture, and an operation to

supply a second reference picture being the decoded picture as subjected to a combination of
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second super-resolution enlargement and resolution conversion through a second
super-resolution enlarger 105 and a second resolution converter 106 to provide as a
super-resolution enlarged and converted signal of the decoded picture.

[0119]

(Third Embodiment)

Description is now made of a moving picture encoding system according to a third
embodiment of the present invention.

[0120]

Fig. 10 is a block diagram showing an example of configuration of the moving
picture encoding system according to the third embodiment.
[0121]

Referring to Fig. 10, the moving picture encoding system according to the third
embodiment is configured as a specific example of the moving picture encoding system
according to the first embodiment shown in Fig. 1, including an accumulation controller 412, a
second accumulation buffer 416, a second reference picture buffer 418, and a code rate
controller 423 added anew.

[0122]

In Fig. 10, there is a first encoder 102 including a first predictor 402, a first encoder
element 403, a first decoder element 404, an intra-predictor 405, a first predictive picture buffer
406, a first reference picture buffer 407, a motion estimator 408, a motion compensator 409, an
adder 410, and a deblocker 411. This configuration affords to implement an equivalent
function to MPEG-4 AVC specified to standardize under the ISO/IEC SC29 WG11 as a typical
motion picture encoding. However, this specific configuration of the first encoder 102 is an
example, so there may well be any example else subject to functions of the first encoder 102 to
be implemented. For instance, there may be an example compliant with MPEG-2 employed
in digital broadcasting or the like, or an example compliant with MPEG-4 SVC being a scalable
extension of MPEG-4 AVC. There may be use of a pre-super-resolution encoder element
based on a wavelet transform, as typified by JPRG2000.

[0123]
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Further, in Fig. 10, there is a second encoder 107 including a third accumulation

buffer 415, a second predictor 420, and a second encoder element 421.
[0124]

Description is now made of those component elements of the moving picture
encoding system according to the third embodiment shown in Fig. 10, which have different
functions or new functions relative to component elements of the first embodiment shown in Fig.
1.

[0125]

The first predictor 402 is configured for functions to acquire from a first accumulation
buffer 101 a set of pictures with a standard resolution as necessary for a process for a prescribed
encoding, and from the first predictive picture buffer 406 a set of predictive pictures or
predictive blocks stored therein, and implement a process for a prescribed prediction on
acquired pictures and predictive pictures, to create data on differences, to supply to the first
encoder element 403. The process for prediction at the first predictor 402 may well be a
process of having a respective one of pictures acquired with the standard resolution, as an
encoding target picture, and subtracting acquired predictive pictures or predictive blocks from
the target picture, creating data on differences in between, to supply to the first encoder element
403.

[0126]

The first encoder element 403 is configured for functions to acquire from the first
predictor 402 data on differences after the process for prediction, and implement thereon the
process for the prescribed encoding, to create a first sequence of encoded bits with the standard
resolution, to supply to the first decoder element 404 and to a multiplexer 109. The first
encoder element 403 may be configured to supply a first sequence of encoded bits to the first
decoder element 404, as illustrated in Part (a) of Fig. 11, or may be configured to create data
after quantization in a course of the process for the prescribed encoding, to supply to the first
decoder element 404, as illustrated in Part (b) of Fig. 11. The first encoder element 403 is
configured for a function to vary the code rate of a first sequence of encoded bits being created
in the process for encoding, in accordance with control information from the code rate controller

423.
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[0127]

The first decoder element 404 is configured for functions to work in accordance with
the type of output at the first encoder element 403 illustrated in Part (a) or (b) of Fig. 11, to
acquire a first sequence of encoded bits from the first encoder element 403 as illustrated in Part
(a) Fig. 12 or acquire post-quantization data from the first encoder element 403 as illustrated in
Part (b) Fig. 12, and implement a process for a prescribed decoding on the first sequence of
encoded bits or the post-quantization data, to create decoded data on differences, to supply to the
adder 410.

[0128]

The intra-predictor 405 is configured for functions to acquire data on decoded
pictures as necessary for a process for a prescribed intra-prediction, and implement thereon the
process for the prescribed intra-prediction, to create intra-predictive data, to supply to the first
predictive picture buffer 406. For creation of intra-predictive data, the intra-predictor 405 may
well implement the process for the prescribed intra-prediction on blocks as decoded about a
block constituting a target of prediction to create a set of intra-predictive blocks.

[0129]

The first predictive picture buffer 406 is configured for functions to acquire
intra-predictive data from the intra-predictor 405 and motion compensation predictive data from
the motion compensator 409, to accumulate as predictive pictures or predictive blocks, and
supply predictive pictures or predictive blocks to the first predictor 402 and the adder 410. The
first predictive picture buffer 406 may be configured to acquire information on control for
accumulation from the accumulation controller 412, and work on the accumulation control
information to control acquisition, accumulation, and supply of predictive pictures or predictive
blocks.

[0130]

The first reference picture buffer 407 is configured for functions to acquire deblocked
decoded pictures or decoded blocks from the deblocker 411 and decoded pictures or decoded
blocks from the adder 410, to accumulate as reference pictures or reference blocks, and supply
accumulated reference pictures or reference blocks, as necessary, to demanding ends inclusive

of the intra-predictor 405, the motion estimator 408, the motion compensator 409, and the
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second accumulation buffer 416. The first reference picture buffer 407 may be configured to

acquire information on control for accumulation from the accumulation controller 412, and
work on the accumulation control information to control acquisition, accumulation, and supply
of reference pictures or reference blocks.

[0131]

The motion estimator 408 is configured for functions to acquire encoding target
pictures from the first accumulation buffer 101 and reference pictures from the first reference
picture buffer 407, and makes thereon a prescribed estimation of motions to create data on
motion vectors. The motion estimator 408 is configured for a function to supply created
motion vector data at least to the motion compensator 409. Preferably, there should be a
configuration for motion vector data created at the motion estimator 408 to be processed for a
prescribed entropy encoding at an unshown entropy encoder, to supply to the multiplexer 109.
[0132]

The motion compensator 409 is configured for functions to acquire reference pictures
from the first reference picture buffer 407 and motion vector data from the motion estimator 408,
and make a prescribed motion compensation on acquired reference pictures and motion vector
data, to create predictive pictures, to supply to the first predictive picture buffer 406.

[0133]

The adder 410 is configured for functions to acquire decoded difference data from the
first decoder element 404 and predictive pictures or predictive blocks from the first predictive
picture buffer 406, and make an addition thercof, to create decoded pictures, to supply to the
first reference picture buffer 407 and the deblocker 411.

[0134]

The deblocker 411 is configured for functions to acquire decoded pictures from the
adder 410, and implement thereon a process for a prescribed deblocking, to create deblocked
decoded pictures, to supply to the first reference picture buffer 407.

[0135]

Part (a) and Part (b) of Fig. 11 show examples of configuration of the first encoder
element 403 according to the third embodiment.
[0136]
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In an example, the first encoder element 403 includes an orthogonal transformer 4031,

a quantizer 4032, and an entropy encoder 4033.
[0137]

The orthogonal transformer 4031 is configured for functions to acquire data on
differences, and implement thereon a process for a prescribed orthogonal transform, to create
data on orthogonal transform coefficients, to supply to the quantizer.

[0138]

The quantizer 4032 is configured for functions to acquire data on orthogonal
transform coefficients from the orthogonal transformer 4031, and implement thercon a process
for a prescribed quantization, to create quantized data, to supply to the entropy encoder 4033.
For application to a model of first decoder element 404 configured to work without making an
entropy decoding on an encoded bit sequence, to acquire quantized data as a result of local
decoding and implement thereon a process for a prescribed decoding, there may be use of a
quantizer 4032 configured to supply quantized data to the first decoder element 404, as
illustrated in Part (b) of Fig. 11.

[0139]

The entropy encoder 4033 is configured for functions to acquire quantized data from
the quantizer 4032, and implement thereon a process for a prescribed entropy encoding, to
create a first sequence of encoded bits, to supply to the multiplexer 109. For application to a
model of first decoder element 404 configured to make an entropy decoding on a first encoded
bit sequence, to acquire quantized data and implement thereon a process for a prescribed
decoding, there may be use of an entropy encoder 4033 configured to create a first sequence of
encoded bits, to supply to the first decoder element 404, as illustrated in Part (a) of Fig. 11.
[0140]

Part (a) and Part (b) of Fig. 12 show examples of configuration of the first decoder
element 404 according to the third embodiment.

[0141]

For adaptation to a local decoding process, the first decoder element 404 includes at

least an inverse quantizer 4042, and an inverse orthogonal transformer 4043, as illustrated in

Part (a) and Part (b) of Fig. 12. For configuration to acquire a first sequence of encoded bits to
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implement thereon a complete decoding process, it may additionally include an entropy decoder

4041, as illustrated in Part (a) of Fig. 12.
[0142]

The entropy decoder 4041 is configured for functions to acquire a first sequence of
encoded bits from the first encoder element 403, and implement thereon a process for a
prescribed entropy decoding, to create quantized data, to supply to the inverse quantizer 4042.
[0143]

The inverse quantizer 4042 is configured for functions to acquire quantized data from
the entropy decoder 4041 or the quantizer 4032, and implement thereon a process for a
prescribed inverse quantization, to create inverse quantized data on orthogonal transform
coefficients, to supply to the inverse orthogonal transformer 4043.

[0144]

The inverse orthogonal transformer 4043 is configured for functions to acquire
inverse quantized data on orthogonal transform coefficients from the inverse quantizer 4042,
and implement thereon a process for a prescribed inverse orthogonal transform, to create
decoded data on differences, to supply to the adder 410.

[0145]

Referring again to Fig. 10, according to the third embodiment, the second encoder
107 includes the third accumulation buffer 415, the second predictor 420, and the second
encoder element 421.

[0146]

The third accumulation buffer 415 is configured for fimctions to acquire from a first
resolution converter 104 super-resolution enlarged and converted signals of input pictures with a
standard resolution, to accumulate therein, and supply to the second predictor 420. The third
accumulation buffer 415 is configured for functions to acquire from the accumulation controller

412 information on control for accumulation, and work on the accumulation control information

~ to control acquisition, accumulation, and supply of super-resolution enlarged and converted

signals of input pictures with the standard resolution.
[0147]
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The second predictor 420 is configured for functions to acquire from the third

accumulation buffer 415 super-resolution enlarged and converted signals of input pictures with
the standard resolution, from the second accumulation buffer 416 decoded pictures with the
standard resolution, and from a second resolution converter 106 super-resolution enlarged and
converted signals of decoded pictures with the standard resolution, and have the
super-resolution enlarged and converted signals of input pictures, as encoding target pictures,
the decoded pictures derived from the first encoder 102, as first reference pictures, and
super-resolution enlarged and converted decoded pictures of the super-resolution enlarged and
converted signals of decoded pictures with the standard resolution, as second reference pictures,
to implement thereon a process for a prescribed prediction to create predictive pictures, and
subtract the predictive pictures from the target pictures, to create data on differences, to supply
to the second encoder element 421.

[0148]

The second encoder element 421 is configured for functions to acquire data on
differences from the second predictor 420, and implement thereon a process for a prescribed
encoding to create the above-noted second sequence of encoded bits, to supply to the
multiplexer 109, while working on control information from the code rate controller 423, to
vary the code rate of the second sequence of encoded bits being created by the encoding
process.

[0149]

The accumulation controller 412 is configured for functions to supply information on
control for accumulation to each accumulation buffer, to control among others the state of
accumulation, acquisition of pictures, and timings of supply of the accumulation buffer.

[0150]

The second accumulation buffer 416 is configured for functions to acquire decoded
pictures with the standard resolution from the first reference picture buffer 407, and supply
acquired decoded pictures to the second predictor 420 as well as to a second super-resolution
enlarger 105.
f0151]
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The second accumulation buffer 416 is configured for functions to acquire

information on control for accumulation from the accumulation controller 412, and work on the
accumulation control information to control acquisition, accumulation, and supply of decoded
pictures.

[0152]

The second reference picture buffer 407 is configured for functions to acquire
super-resolution enlarged decoded pictures from the second super-resolution enlarger 105, to
accumulate therein, and supply acquired super-resolution enlarged decoded pictures to the
second resolution converter 106. In doing so, the second reference picture buffer 407 acquires
information on control for accumulation from the accumulation controller 412, and works on
the accumulation control information to control acquisition, accumulation, and supply of
super-resolution enlarged and converted signals of input pictures with the standard resolution.
[0153]

The code rate controller 423 is configured for functions to monitor code rates of
encoded bit sequences created at respective encoder elements, to control actions of the encoder
elements to have the code rates fall within prescribed ranges, and work in accordance with
among others states of the code rates and states of accumulation buffers obtained from the
accumulation controller 412, to control the accumulation controller 412 to change actions of the
accumulation buffers. The code rate controller 423 is configured to work when controlling
actions of the encoder elements to control the code rates, to change data on parameters of
quantization at the encoder elements to thereby control the code rates. There may be an
example preferably configured to work on among others information on states of signal
amplitudes of difference data at each encoder elements and information on reference picture
selection adapted to identify which reference picture is used at each predictor, as necessary to
determine whether a process for super-resolution enlargement on a decoded picture is effective
or ineffective, to operate when it is ineffective, to command the accumulation controller 412 to
control the second accumulation buffer 416 to stop supplying decoded pictures to the second
super-resolution enlarger 105, and make a changeover to use data on parameters of quantization

created as information on predictive differences based on first reference pictures, as they are
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different from those data on parameters of quantization which have been used while the process

for super-resolution enlargement has been effective, to control the code rates.
[0154]

Therefore, the moving picture encoding system according to the third embodiment is
adapted to exhibit similar advantageous effects to the moving picture encoding system
according to the first embodiment shown in Fig. 1, and besides configured with components
such as an accumulation controller 412 and a code rate controller 423, implementing among
others accumulation control at respective buffers and code rate control at a first encoder 102 and
a second encoder 107, thus permitting an encoding to be executed taking into consideration
among others accumulation amounts at the buffers and code rates at the first encoder 102 and
the second encoder 107.

[0155]

In the third embodiment described, there have been components such as an
accumulation controller 412 and a code rate controller 423 incorporated in the moving picture
encoding system according to the first embodiment shown in Fig. 1, to effect accumulation
control at respective buffers and code rate control at a first encoder 102 and a second encoder
107, whereas there may well be an example having components such as an accumulation
controller 412 and a code rate controller 423 incorporated in the moving picture encoding
system according to the second embodiment shown in Fig. 7 as well as in Fig. 8 and Fig. 9, to

likewise effect among others accumulation control and code rate control.

 [0156]

(Fourth Embodiment)

Description is now made of a moving picture encoding system according to a fourth
embodiment of the present invention.
[0157]

Fig. 13 is a block diagram showing an example of configuration of the moving
picture encoding system according to the fourth embodiment.
[0158]

Referring to Fig. 13, the moving picture encoding system according to the fourth
embodiment includes a first accumulation buffer 101, a first encoder 102, a first super-resolution
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enlarger 103, a second super-resolution enlarger 105, a third resolution converter 110, a third

encoder 108, and a multiplexer 109.
[0159]

The first accumulation buffer 101 is configured for equivalent functions to the
embodiment shown in Fig. 1, and redundant description is omitted.
[0160]

The first encoder 102 is configured for equivalent functions to the embodiment
shown in Fig. 1. In the fourth embodiment, there is a set of decoded pictures created to supply
to the second super-resolution enlarger 105 and the third resolution converter 110.

[0161]

The first super-resolution enlarger 103 is configured for equivalent functions to the
embodiment shown in Fig. 1. According to the fourth embodiment, the first super-resolution
enlarger 103 is configured for functions to create super-resolution enlarged pictures with a
resolution higher than a standard resolution, to supply to the third encoder 108.

[0162]

The second super-resolution enlarger 105 is configured for equivalent functions to the
embodiment shown in Fig. 1. According to the fourth embodiment, the second
super-resolution enlarger 105 is configured for functions to create super-resolution enlarged
decoded pictures with a resolution higher than the standard resolution, to supply to the third
encoder 108.

[0163]

The third resolution converter 110 is configured for functions to acquire decoded
pictures with the standard resolution from the first encoder 102, and implement a process for a
prescribed resolution conversion on acquired decoded pictures with the standard resolution to
create resolution conversion enlarged decoded pictures being high resolution enlarged decoded
pictures with a resolution equal to the spatial resolution of super-resolution enlarged pictures
created at the first super-resolution enlarger 103 and that of super-resolution enlarged decoded
pictures created at the second super-resolution enlarger 105, to supply to the third encoder 108.
There may be configuration with a function to have a ratio of resolution conversion set up upon

implementation of the process for the prescribed resolution conversion as preset information on
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a prescribed resolution conversion ratio, or as acquired information on resolution conversion
ratio such as set up by an external user, and work on the basis of acquired information on
resolution conversion ratio to establish a resolution conversion ratio to implement the process
for the prescribed resolution conversion.

[0164]

The third encoder 108 is configured for functions to acquire from the first
super-resolution enlarger 103 super-resolution enlarged pictures, from the third resolution
converter 110 resolution conversion enlarged decoded pictures with a high resolution, and from
the second super-resolution enlarger 105 super-resolution enlarged decoded pictures with the
high resolution, to have acquired super-resolution enlarged pictures as encoding target pictures,
resolution conversion enlarged decoded pictures from the third resolution converter 110 as first
reference pictures, and super-resolution enlarged decoded pictures from the second
super-resolution enlarger 105 as second reference pictures, and implement thereon a
combination of processes for prescribed prediction and encoding to create a third sequence of
encoded bits, and supply the multiplexer 109 with the third sequence of encoded bits thus
created.

[0165]

For a reference picture to be used in a process for the prescribed prediction at the third
encoder 108, there may be a configuration to employ either a first reference picture obtained
from a resolution conversion enlarged decoded picture or a second reference picture obtained
from a super-resolution enlarged decoded picture, to create a predictive picture, and subtract the
predictive picture from a target picture, to create a data on a difference in between.

[0166]

There may be a configuration involved to create a difference data from a target
picture, using neither first reference picture nor second reference picture.
[0167]

For control to make a selection of reference picture for each picture or for each set of
a prescribed number of pictures, the third encoder 108 may be configured to create a set of data
on the selection of reference picture to identify a first reference picture or a second reference

picture whichever is used, and implement thereon a process for a prescribed entropy encoding
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using an unshown entropy encoder to create a sequence of encoded bits of data on the reference
picture selection, to supply to the multiplexer 109.
[0168]

There may be use of combination of target pictures each respectively divided with no
spaces left into regions of a prescribed area and first and second reference pictures likewise
divided with no spaces left into regions of a prescribed area, to operate for each commensurate
region to identify a first reference picture or a second reference picture whichever is selective to
create a predictive picture, and subtract the predictive picture from a target picture, to create a
data on a difference in between. There may be operations made for each region of a prescribed
area to have data for identification of which reference picture has been used, as data on
reference picture selection, and implement thereon a process for a prescribed entropy encoding
using an unshown entropy encoder, to create, and supply to the multiplexer 109, a resultant
sequence of encoded bits of data on reference picture selection. There may well be regions of
a prescribed area shaped as regions of a prescribed rectangular form, or as regions of an
arbitrary form conforming to a prescribed domain division.

[0169]

The third encoder 108 may be configured for combination of a set of operations to
subtract a first reference picture as a predictive picture from an encoding target picture, to obtain
a data on a difference in between as a first difference data, and implement thereon a process for
a prescribed third encoding to create a first sequence of bits encoded by the third encoding, a set
of operations to subtract a second reference picture as a predictive picture from the encoding
target picture, to obtain a data on a difference in between as a second difference data, and
implement thereon the process for the prescribed third encoding to create a second sequence of
bits encoded by the third encoding, and a set of operations to create a data on difference simply
from the encoding target picture, using neither first reference picture nor second reference
picture, to use as a third difference data, and implement thereon the process for the prescribed
third encoding to create a third sequence of bits encoded by the third encoding, to provide the
multiplexer 109 with thus created first to third sequences of bits encoded by third encoding.
There are data on methods for selection of respective types of reference pictures and data on

encoding methods as described, which may be collected as data on reference picture selection
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modes and as data on encoding modes for the third encoding, respectively, and processed by

implementing thereon a process for a prescribed entropy encoding using an unshown entropy
encoder, to supply to the multiplexer 109.
[0170]

The multiplexer 109 is configured for functions to acquire from the first encoder 102
a first sequence of encoded bits and from the third encoder 108 a third sequence of encoded bits,
and operate complying with a prescribed syntax structure to implement a process of
multiplexing the first sequence of encoded bits, the third sequence of encoded bits, and
sequences of encoded bits of sets of data used in encoding processes, involving data on motion
vectors, data on quantizing parameters, data on reference picture selection, and data on encoding
parameters, as they are each respectively processed through an unshown entropy encoder, while
inserting identification data for identification of a set of subsequent sequences of encoded bits
and the like, to create a sequence of multiplexed bits to be output. The multiplexer 109 may
well be configured for functions to additionally acquire data on modes of reference picture
selection and data on reference picture selection as created at the third encoder 108 in the form
of sequences of encoded bits encoded through an unshown entropy encoder, and implement
thereon a process for a multiplexing to create a sequence of bits multiplexed as described above.
[0171]

The multiplexer 109 may be configured to acquire from the first encoder 102 a first
sequence of encoded bits, and from the third encoder 108 the first to the third sequence of bits
encoded by the third encoding. The multiplexer 109 may then be configured to reproduce the
acquired first sequence of encoded bits with the standard resolution, to create a first to a third
sequence of bits encoded by a first encoding with the standard resolution. The multiplexer 109
may then be configured to operate complying with a prescribed syntax structure to implement a
process of multiplexing a respective one of combination of the first sequence of bits encoded by
the third encoding and the first sequence of bits encoded by the first encoding with the standard
resolution, combination of the second sequence of bits encoded by the third encoding and a
second sequence of bits encoded by the first encoding with the standard resolution, and
combination of the third sequence of bits encoded by the third encoding and the third sequence
of bits encoded by the first encoding with the standard resolution, and sequences of encoded bits
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of sets of data used in encoding processes, involving data on motion vectors, data on quantizing
parameters, data on reference picture selection, and data on encoding parameters, as they are
each respectively processed through an unshown entropy encoder, while inserting identification
data for identification of a set of subsequent sequences of encoded bits and the like, to create a
first to a third sequence of encoded bits as multiplexed to output. The multiplexer 109 may
then be configured to operate in response to a demand such as from a data on encoding mode, to
selectively create any of the first to the third sequence of encoded bits as multiplexed. The data
on encoding mode then used may be formatted to include at least information to control the
multiplexing.

[0172]

According to the fourth embodiment, there is a moving picture encoding system
configured for the foregoing functions, and adapted to work on input moving pictures, to
implement a process for a prescribed super-resolution enlargement and a process for a
prescribed resolution conversion, creating super-resolution enlarged and converted pictures, to
make use of them allowing for a moving picture encoding based on an increased amount of
information relative to an information amount of input moving pictures. In the configuration
shown in Fig. 13, the first super-resolution enlarger 103 and the second super-resolution
enlarger 105 have enlargement ratios applied thereto, which may well be enlargement ratios
equal to each other, while they may be unequal to each other. Further, the resolution
conversion ratio applied to the third resolution converter 110 may well be such a resolution
conversion ratio that would provide the same resolution as the spatial resolution of
super-resolution enlarged pictures created at the first super-resolution enlarger 103 and
super-resolution enlarged decoded pictures created at the second super-resolution enlarger 105,
while it may not be so.

[0173]

Description is now made of actions of the moving picture encoding system according

to the fourth embodiment shown in Fig. 13, with reference to a flowchart of Fig. 14.
[0174]
Fig. 14 is a flowchart showing actions of the moving picture encoding system

according to the fourth embodiment.
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[0175]

First, in the moving picture encoding system according to the fourth embodiment, the
first accumulation buffer 101 stores therein input moving pictures, as necessary in number of
pictures for the first super-resolution enlarger 103 to implement a process for a first
super-resolution enlargement (S1401).

[0176]

The first super-resolution enlarger 103 acquires from the first accumulation buffer
101 two or more pictures, as necessary for a process for a prescribed first super-resolution
enlargement, and implements thercon the process for the prescribed super-resolution
enlargement (S1402), whereby it creates super-resolution enlarged pictures with a resolution
higher than a standard resolution that input moving pictures have as a spatial resolution thereof,
to supply to the third encoder 108.

[0177]

The third encoder 108 acquires super-resolution enlarged pictures from the first
super-resolution enlarger 103, storing them in a prescribed buffer for temporary accumulation
(S1403).

[0178]

On the other hand, the first encoder 102 acquires from the first accumulation buffer
101 a sequence of moving pictures with the standard resolution as necessary for implementation
of a process for a prescribed pre-super-resolution encoding, and implements thereon a process
for an encoding and a decoding at the standard resolution (S1404), whereby it creates a first
sequence of encoded bits with the standard resolution as a result of the encoding process, and a
set of decoded pictures with the standard resolution as a result of the decoding.

[0179]

After that, the first encoder 102 works to supply the first sequence of encoded bits
thus created to the multiplexer 109, and store the set of decoded pictures thus created in a
prescribed buffer for temporary accumulation (S1405).

[0180]
The second super-resolution enlarger 105 acquires the set of decoded pictures from

the first encoder 102, and implements thereon a process for a prescribed super-resolution
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enlargement (S1406), whereby it creates a set of super-resolution enlarged decoded pictures

with a resolution higher than the standard resolution, to supply to the third encoder 108.
[0181]

After that, the third encoder 108 acquires super-resolution enlarged decoded pictures
from the second super-resolution enlarger 105, storing them in a prescribed buffer for temporary
accumulation (S1407).

[0182]

Further, the third resolution converter 110 acquires the set of decoded pictures from
the first encoder 102, and implements thereon a process for a prescribed resolution conversion
(S1408), whereby it creates resolution conversion enlarged decoded pictures being high
resolution enlarged decoded pictures with a resolution higher than the standard resolution, to
supply to the third encoder 108.

[0183]

After that, the third encoder 108 acquires resolution conversion enlarged decoded
pictures with a high resolution from the third resolution converter 110, storing them in a
prescribed buffer for temporary accumulation (S1409).

[0184]

The combination of processes associated with steps S1402 to S1403, the combination
of processes associated with steps S1404 to S1407, and the combination of processes associated
with steps S1408 to S1409 may be implemented in parallel, or in series.

[0185]

With the foregoing processes completed, the third encoder 108 has super-resolution
enlarged pictures acquired from the first super-resolution enlarger 103 as encoding target
pictures, resolution conversion enlarged decoded pictures acquired from the third resolution
converter 110 as first reference pictures, and super-resolution enlarged decoded pictures
acquired from the second super-resolution enlarger 105 as second reference pictures, and
implements thereon a process for a prescribed third prediction (S1410), whereby it creates data
on differences at the high resolution.  After that, it works on the created data on differences, to
implement a third encoding process that is a prescribed third encoding (S1411), whereby it
creates a third sequence of encoded bits, to supply to the multiplexer 109.
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[0186]

After that, the multiplexer 109 acquires a first sequence of encoded bits from the first
encoder 102 and a third sequence of encoded bits from the third encoder 108, and works
complying with a prescribed syntax structure, to implement a process of multiplexing them
together with sets of data used in encoding processes, involving data on motion vectors, data on
quantizing parameters, data on reference picture selection, and data on encoding parameters, as
they area each respectively processed through an unshown entropy encoder, while inserting
identification data for identification of a set of subsequent sequences of encoded bits and the like
(S1412), to create such a sequence of multiplexed bits as illustrated in Fig. 15. The present
embodiment involves a series of actions to be complete through the foregoing steps.

[0187]

Fig. 15 is a diagram of data format illustrating an example of structure of a
multiplexed bit sequence 300 created at the multiplexer 109 according to the fourth
embodiment.

[0188]

The multiplexed bit sequence 300 has multiplexed therein a bit sequence 310 of data
on encoding parameters, a first sequence 320 of encoded bits from the first encoder 102, and a
third sequence 340 of encoded bits from the third encoder 108.

[0189]

There have been operations described as being parallel processes according to the
fourth embodiment, while those processed in parallel may well be consecutively processed in a
configuration operable according to the present embodiment.

[0190]

According to the fourth embodiment, like the first embodiment described, the moving
picture encoding system is configured with the first super-resolution enlarger 103 and the
second super-resolution enlarger 105 working to implement processes for a first and a second
super-resolution enlargement, affording to have a spatial resolution of input pictures as a
standard resolution, permitting the process for the first super-resolution enlargement to create
super-resolution enlarged pictures with a resolution higher than the standard resolution.

[0191]



10

15

20

25

30

63

As aresult, the process for the first super-resolution enlargement is allowed to process
information on spatial and temporal frequency components that have been potentially contained
in input moving pictures but unable to express to a sufficient degree by the standard resolution,
to reconstruct from the input moving pictures on the basis of a prescribed super-resolution
process, to describe with a resolution higher than the standard resolution. It is thus possible to
extend information on frequency components that input moving pictures have, to implement
thereon a process for moving picture encoding, to make a moving picture encoding based on a
greater amount of information than input moving pictures have.

[0192]

Further, it is possible to work on moving pictures input with the standard resolution,
to implement a process for prescribed encoding and decoding to create decoded pictures with
the standérd resolution, and implement a process for a prescribed second super-resolution
enlargement on the decoded pictures to create super-resolution enlarged decoded pictures with a
resolution higher than the standard resolution with enlarged information on spatial and temporal
frequency components, and to have thus created super-resolution enlarged decoded pictures as
reference pictures with a high resolution, and use to implement a process for a prescribed
prediction relative to super-resolution enlarged pictures, before implementing a process for a
prescribed third encoding to create a third sequence of encoded bits. Like this, there can be use
of super-resolution enlarged decoded pictures as reference pictures, to effect a hierarchical
encoding making use of correlations of spatial resolution relative to super-resolution enlarged
pictures, to make a moving picture encoding based on a greater amount of information than
input moving pictures have.

[0193]

That is, according to the fourth embodiment, like the first embodiment described,
such information on frequency components of pictures that could have been expressed simply
within a range that can be described with an inherent spatial resolution of standard resolution as
input, is reconstructed making use of correlations that the pictures themselves potentially
contain, so it is possible to implement a process for a prescribed super-resolution enlargement
to create anew such information on frequency components that can be described simply within a

range of spatial resolutions higher than the standard resolution, and reflect in super-resolution
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enlarged pictures, permitting differences between the super-resolution enlarged pictures being

new final encoding targets thus created and information on frequency components of spatial
resolution respectively contained in sequences of original moving pictures with the standard
resolution, to be encoded and transmitted according to the present invention, as an essential
point. Instead, even with a moving picture decoding system adapted to simply implement a
process for a second super-resolution enlargement to create super-resolution enlarged decoded
pictures to output to an external display system, there would have been a prescribed decoding
process implemented on a first sequence of encoded bits as decoding targets with a standard
resolution to create decoded pictures with the standard resolution, which should have contained
not a little deterioration in the encoding, so even if the process for the second super-resolution
enlargement were implemented as prescribed on the decoded pictures, the process implemented
should have been for a super-resolution enlargement on decoded pictures with the standard
resolution containing encoding deteriorations, and could not always have been a proper process
implemented for super-resolution enlargement, while it might have had a certain effect.
According to the present invention, there is a configuration adapted to implement a process for a
prescribed extension encoding on super-resolution enlarged decoded pictures being not always
sufficient as described, to encode and transmit their differences relative to information on
frequency components contained in super-resolution enlarged pictures as inherently would be,

thus allowing for more and accurate information on frequency components contained in

_super-resolution enlarged pictures to be supplied to a decoding system end.

[0194]

Further, according to the fourth embodiment, it is possible to work upon creation of a
predictive picture, to use a first reference picture from the third resolution converter 110 or a
second reference picture from the second super-resolution enlarger 105, whichever is selective
to implement a third encoding process that is a prescribed third encoding, permitting a
hierarchical encoding to be made by utilization of a correlation of spatial resolution between a
super-resolution enlarged picture and a resolution conversion enlarged decoded picture being
the first reference picture or by utilization of a correlation of spatial resolution between the

super-resolution enlarged picture and a super-resolution enlarged decoded picture being the
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second reference picture, whichever is requested, thus allowing for different multiplexed bit

sequences to be created to supply to, accumulate at, and /or transmit to a decoding system end.
[0195]

Further, according to the fourth embodiment, it is possible to work along creation of
predictive pictures, to control selection of reference picture for each picture or for each set of a
prescribed number of pictures, permitting an adaptive creation of predictive picture in
accordance with the image quality of decoded picture, resulting in an enhanced encoding
efficiency.

[0196]

Further, according to the fourth embodiment, it is possible to provide a configuration
for services to create a data of reference picture selection for identifying a first reference picture
or a second reference picture whichever is used, to supply to the multiplexer 109, allowing for a
facilitated identification of a reference picture used in an encoding according to the present
invention.

[0197]

Further, according to the fourth embodiment, it is possible to provide a target picture
divided with no spaces left into regions each having a prescribed area, and combination of a first
reference picture and a second reference picture likewise divided into regions each having a
prescribed area, and identify the first reference picture or the second reference picture whichever

is selective for a respective region to create a predictive picture, thereby permitting an adaptive

~ creation of predictive picture in accordance with the image quality of decoded picture, resulting

in an enhanced encoding efficiency.
[0198]

Further, it is possible to work on moving pictures input with the standard resolution,
to implement a process for prescribed encoding and decoding to create a first sequence of
encoded bits, and implement a process for third encoding to create a third sequence of encoded
bits with the standard resolution, and to operate complying with a prescribed syntax structure, to
implement a process of multiplexing the sequences of encoded bits, together with sequences of
encoded bits of sets of data used in encoding processes, involving data on motion vectors, data

on quantizing parameters, data on reference picture selection, and data on encoding parameters,
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as they are each respectively processed through an unshown entropy encoder, while inserting
identification data for identification of a set of subsequent sequences of encoded bits and the like,
to create a sequence of multiplexed bits. The sequence of multiplexed bits thus created is
configured as a single sequence of encoded bits including both of a result of encoding on
inherent input moving pictures and a result of encoding on a set of errors in a prediction using
information on frequency components as enlarged in super-resolution enlarged pictures having
undergone a process for super-resolution enlargement, and is adaptive for services such as
transmitting to an unshown external accumulator before recording in a prescribed recording
medium, or delivering through a network using an unshown external communication system,
thereby permitting a moving picture encoding system according to the present embodiment to
operate on moving pictures with heavy amounts of information, allowing for efficient encoding,
accumulation, and transmission.

[0199]

Further, it is possible to work to acquire a first and a second sequence of bits encoded
by the third encoding, identify a set of sequences of encoded bits to be multiplexed in
accordance with data on encoding modes, and implement a process for a prescribed
multiplexing on identified sequences of encoded bits to create a sequence of multiplexed bits,
permitting a variety of encoded bit sequences to be created, affording to make a selective
decoding at a decoding system end.

[0200]

(Fifth Embodiment)

In the fourth embodiment described above, there has been a third encoder 108
working as illustrated in Fig. 13 to have a pair of reference pictures input thereto, that is,
combination of a first reference picture being a decoded picture from a first encoder 102 as
processed for a third resolution conversion at a third resolution converter 110 to provide as a
resolution conversion enlarged decoded picture, and a second reference picture being the
decoded picture from the first encoder 102 as processed for a second super-resolution
enlargement at a second super-resolution enlarger 105 to provide as a super-resolution enlarged
decoded picture, to employ the reference pictures enabling a high efficient prediction to create a

predictive picture, whereas there may well be an example adapted for instance as illustrated in
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Fig. 16, for operation to simply input a resolution conversion enlarged decoded picture from a
third resolution converter 110, as a reference picture, or for instance as illustrated in Fig. 17, for
operation to simply input a super-resolution enlarged decoded picture from a second
super-resolution enlarger 105, as a reference picture, and have a super-resolution enlarged
picture from a first super-resolution enlarger 103, as an encoding target picture, for use to make
a combination of prediction and encoding.

[0201]

(Sixth Embodiment)

Description is now made of a moving picture encoding system according to a sixth
embodiment of the present invention.

[0202]

Fig. 18 is a block diagram showing an example of configuration of the moving
picture encoding system according to the sixth embodiment.
[0203]

Referring to Fig. 18, the moving picture encoding system according to the sixth
embodiment is configured as a specific example of the moving picture encoding system
according to the fourtht embodiment shown in Fig. 13, including an accumulation controller
412, a second accumulation buffer 416, a second reference picture buffer 418, and a code rate
controller 423 added anew.

[0204]

Description is now made of those component elements in Fig. 18, which have
different functions or new functions relative to component elements of the fourth embodiment
shown in Fig. 13.

[0205]

There is a fourth accumulation buffer 501 configured for functions to acquire
super-resolution enlarged pictures from a first super-resolution enlarger 103, to accumulate
therein, and supply accumulated super-resolution enlarged pictures to a third predictor 502.
The fourth accumulation buffer 501 may work to acquire information on control for

accumulation from the accumulation controller 412, and operate on the accumulation control
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information to control acquisition, accumulation, and supply of super-resolution enlarged
pictures.
[0206]

The third predictor 502 may well be configured for functions to acquire from the
fourth accumulation buffer 501 super-resolution enlarged pictures, from the second
accumulation buffer 418 super-resolution enlarged decoded pictures, and from a third resolution
converter 110 resolution conversion enlarged decoded pictures, and have a respective one of
the super-resolution enlarged pictures thus acquired, as an encoding target picture, a respective
one of the resolution conversion enlarged decoded pictures, as a first reference picture from
resolution conversion enlarged decoded picture, and a respective one of the super-resolution
enlarged decoded pictures, as a second reference picture from super-resolution enlarged
decoded picture, to implement thereon a process for a prescribed prediction to create a
predictive picture, and subtract the predictive picture from the encoding target picture, to create
data on a difference in between, to supply to a third encoder element 503.

[0207]

The third encoder element 503 is configured for functions to acquire difference data
from the third predictor 502, and implement thereon a process for a prescribed encoding to
create a third sequence of encoded bits, to supply to a multiplexer 109. The third encoder
element 503 may well be configured for functions to work on control information from the code
rate controller 423, to vary the code rate of the third sequence of encoded bits being created by
the encoding process.

[0208]

The third resolution converter 110 is configured for functions to acquire decoded
pictures from the second accumulation buffer 416, and implement thereon a process for a
prescribed resolution conversion, to create resolution conversion enlarged decoded pictures
being enlarged decoded pictures with a high resolution, to supply to the third predictor 502.
The third resolution converter 110 may be configured to implement the process for the
prescribed resolution conversion to create resolution conversion enlarged decoded pictures with

a high resolution equal to the spatial resolution of super-resolution enlarged pictures created at
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the first super-resolution enlarger 103 and that of super-resolution enlarged decoded pictures

created at the second super-resolution enlarger 105.
[0209]

There will be supplemental description of the accumulation controller 412, the second
accumulation buffer 416, the second accumulation buffer 418, and the code rate controller 423.
[0210]

The accumulation controller 412 can do with functions equivalent to those of the
accumulation controller 412 in the third embodiment show in Fig. 10, and redundant description
is omitted.

[0211]

The second accumulation buffer 416 can do with functions equivalent to those of the
second accumulation buffer 416 in the third embodiment show in Fig. 10, and redundant
description is omitted.

[0212]

The second accumulation buffer 418 is configured for additional functions to supply
super-resolution enlarged decoded pictures acquired from the second super-resolution enlarger
105, to the third predictor 502.

[0213]

Also the code rate controller 423 is configured for functions equivalent to those of the
code rate controller 423 in the third embodiment show in Fig. 10.

[0214]

Such being the case, the sixth embodiment shown in Fig. 18 is adapted for operations
similar to those of the third embodiment show in Fig. 10, and redundant description is omitted.
[0215]

The moving picture encoding system according to the sixth embodiment is adapted to
exhibit similar advantageous effects to the moving picture encoding system according to the
fourth embodiment shown in Fig. 1, and like the third embodiment show in Fig. 10, configured
with components, such as an accumulation controller 412 and a code rate controller 423,
implementing among others accumulation control at respective buffers and code rate control at a

first encoder 102 and a third encoder 108, thus permitting an encoding to be executed taking
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into consideration among others accumulation amounts at the buffers and code rates at the first
encoder 102 and the third encoder 108.
[0216]

In the sixth embodiment described, there have been components such as an
accumulation controller 412 and a code rate controller 423 incorporated in the moving picture
encoding system according to the fourth embodiment shown in Fig. 13, to effect accumulation
control at respective buffers and code rate control at a first encoder 102 and a third encoder 108,
whereas there may well be an example having components such as an accumulation controller
412 and a code rate controller 423 incorporated in an example of moving picture encoding
system according to the fifth embodiment shown in Fig. 16 or Fig. 17, to likewise effect among
others accumulation control and code rate control.

[0217]

(Seventh Embodiment)

Description is now made of a moving picture encoding system according to a seventh
embodiment of the present invention.

[0218]

Fig. 19 is a block diagram showing an example of configuration of the moving
picture encoding system according to the seventh embodiment.
[0219]

As shown in Fig. 19, the moving picture encoding system according to the seventh
embodiment is configured as an integration of the moving picture encoding system according to
the first embodiment shown in Fig. 1 and the moving picture encoding system according to the
fourth embodiment shown in Fig. 13, so as for basic functions of component elements, different
ones will be described, omitting redundancy.

[0220]

There is a multiplexer 109 configured for functions to acquire from a first encoder
102 a first sequence of encoded bits, from a second encoder 107 a second sequence of encoded
bits, and from a third encoder 108 a third sequence of encoded bits, and operate complying with
a prescribed syntax structure to implement a process of multiplexing the first sequence of
encoded bits, the second sequence of encoded bits, and the third sequence of encoded bits,
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together with sequences of encoded bits of scts of data used in encoding processes, involving
data on motion vectors, data on quantizing parameters, data on reference picture selection, and
data on encoding parameters, as they are each respectively processed through an unshown
entropy encoder, while inserting identification data for identification of a set of subsequent
sequences of encoded bits and the like, to create a sequence of multiplexed bits. The
multiplexer 109 may then be configured to reproduce a first sequence of encoded bits acquired
from the first encoder 102 with a standard resolution, to have a first sequence of bits encoded by
a first encoding, and a second sequence of bits encoded by the first encoding, and operate
complying with a prescribed syntax structure to implement a process of multiplexing the first
sequence of bits encoded by the first encoding as reproduced with the standard resolution, and
the second sequence of encoded bits as acquired, together with sequences of encoded bits of sets
of data used in encoding processes, involving data on motion vectors, data on quantizing
parameters, data on reference picture selection, and data on encoding parameters, as they are
each respectively processed through an unshown entropy encoder, while inserting identification
data for identification of a set of subsequent sequences of encoded bits, to create a sequence of
encoded bits as multiplexed to output. The multiplexer 109 may be configured to operate
complying with a prescribed syntax structure to implement a process of multiplexing the second
sequence of bits encoded by the first encoding as reproduced, and the third sequence of encoded
bits as acquired, together with sequences of encoded bits of sets of data used in encoding
processes, involving data on motion vectors, data on quantizing parameters, data on reference
picture selection, and data on encoding parameters, as they are each respectively processed
through an unshown entropy encoder, while inserting identification data for identification of a
set of subsequent sequences of encoded bits and the like, to create a second sequence of
encoded bits as multiplexed to output.
[0221]

Further , the multiplexer 109 may be configured to acquire from the second encoder
107 a first to a third sequence of bits encoded by a second encoding, and from the third encoder
108 a first to a third sequence of bits encoded by a third encoding. The multiplexer 109 may
then be preferably configured for functions to reproduce a first sequence of encoded bits
acquired with a standard resolution, to have a first to a sixth sequence of bits encoded by a first



10

15

20

25

30

72
encoding, and operate complying with a prescribed syntax structure to implement a process of

multiplexing a respective one of a combination of the first sequence of bits encoded by the
second encoding and the first sequence of bits encoded by the first encoding with the standard
resolution, a combination of a second sequence of bits encoded by the second encoding and a
second sequence of bits encoded by the first encoding with the standard resolution, a
combination of the third sequence of bits encoded by the second encoding and a third sequence
of bits encoded by the first encoding with the standard resolution, a combination of the first
sequence of bits encoded by the third encoding and a fourth sequence of bits encoded by the
first encoding with the standard resolution, a combination of a second sequence of bits encoded
by the third encoding and a fifth sequence of bits encoded by the first encoding with the
standard resolution, and a combination of the third sequence of bits encoded by the third
encoding and the sixth sequence of bits encoded by the first encoding with the standard
resolution, and sequences of encoded bits of sets of data used in encoding processes, involving
data on motion vectors, data on quantizing parameters, data on reference picture selection, and
data on encoding parameters, as they are each respectively processed through an unshown
entropy encoder, while inserting identification data for identification of a set of subsequent
sequences of encoded bits and the like, to create a first to a sixth sequence of encoded bits as
multiplexed to output as requested. The multiplexer 109 may then be configured to operate in
response to a demand, to selectively create any of the first to the sixth sequence of encoded bits
as multiplexed.

[0222]

With functions inclusive of the foregoing, the seventh embodiment is configured to
work on input moving pictures, to implement a process for a prescribed super-resolution
enlargement and a process for a prescribed resolution conversion, to create among others
super-resolution enlarged signals and super-resolution enlarged and converted signals of input
pictures, to make use of them allowing for a moving picture encoding based on an increased
amount of information relative to an information amount of input moving pictures. In the
configuration shown in Fig. 19, there is combination of a first super-resolution enlarger 103 and
a second super-resolution enlarger 105 that have enlargement ratios applied thereto, which may

well be equal to cach other, while they may be unequal to each other. Moreover, there is
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combination of a first resolution converter 104 and a second resolution converter 106 that have
resolution conversion ratios applied thereto, which may well be such an identical resolution
conversion ratio that would provide a standard resolution as a spatial resolution after the process
for resolution conversion, while they may be different enlargement ratios. Further, there is a
third resolution converter 110 that has a resolution conversion ratio applied thereto, which may
well be such a resolution conversion ratio that would provide the same resolution as the spatial
resolution of super-resolution enlarged pictures created at the first super-resolution enlarger 103
and super-resolution enlarged decoded pictures created at the second super-resolution enlarger
105, while it may be a different enlargement ratio.

[0223]

Description is now made of actions of the moving picture encoding system according
to the seventh embodiment shown in Fig. 19, with reference to a flowchart of Fig. 20.

[0224]

First, there are input moving pictures stored in a first accumulation buffer 101, as
necessary in number of pictures for the first super-resolution enlarger 103 to implement a
process for a first super-resolution enlargement (S1901).

[0225]

The first super-resolution enlarger 103 acquires from the first accumulation buffer
101 two or more pictures, as necessary for a process for a prescribed first super-resolution
enlargement, and implements thereon the process for the prescribed super-resolution
enlargement (S1902), whereby it creates super-resolution enlarged pictures with a resolution
higher than a standard resolution that input moving pictures have as a spatial resolution thereof,
to supply to the first resolution converter 104 and the third encoder 108.

[0226]

After that, the third encoder 108 acquires super-resolution enlarged pictures from the
first super-resolution enlarger 103, storing them in a prescribed buffer for temporary
accumulation (S1903).

[0227]
After that, the first resolution converter 104 acquires super-resolution enlarged

pictures from the first super-resolution enlarger 103, and implements thereon a process for a
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prescribed resolution conversion (S1904), whereby it creates super-resolution enlarged and
converted signals of input pictures with the standard resolution, to supply thus created
super-resolution enlarged and converted signals of input pictures with the standard resolution to
the second encoder 107.

[0228]

After that, the second encoder 107 acquires from the first resolution converter 104
super-resolution enlarged and converted signals of input pictures with the standard resolution,
storing them in a prescribed buffer for temporary accumulation (S1905).

[0229]

On the other hand, the first encoder 102 acquires from the first accumulation buffer
101 a sequence of moving pictures with the standard resolution as necessary for implementation
of a process for a prescribed pre-super-resolution encoding, and implements thereon a process
for an encoding and a decoding at the standard resolution (S1906), whereby it creates a first
sequence of encoded bits with the standard resolution as a result of the encoding process, and a
set of decoded pictures with the standard resolution as a result of the decoding.  After that, the
first encoder 102 works to supply the first sequence of encoded bits thus created to the
multiplexer 109, and supply the set of decoded pictures created with the standard resolution to
the second super-resolution enlarger 105, the second encoder 107, and the third resolution

converter 110.

[0230]

Then, the second encoder 107 acquires the set of decoded pictures from the first
encoder 102, storing in a prescribed buffer for temporary accumulation (S1907).
[0231]

Further, the second super-resolution enlarger 105 acquires the set of decoded pictures
from the first encoder 102, and implements thereon a process for a prescribed super-resolution
enlargement (S1908), whereby it creates a set of super-resolution enlarged decoded pictures
with a resolution higher than the standard resolution, to supply to the second resolution
converter 106 and the third encoder 108.

[0232]
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Then, the third encoder 108 acquires the set of super-resolution enlarged decoded

pictures from the second super-resolution enlarger 105, storing in a prescribed buffer for
temporary accumulation (S1909).
[0233]

Further, the second resolution converter 106 acquires the set of super-resolution
enlarged decoded pictures from the second super-resolution enlarger 105, and implements
thereon a process for a prescribed resolution conversion (S1910), whereby it creates
super-resolution enlarged and converted decoded signals with the standard resolution, to supply
to the second encoder 107.

[0234]

Then, the second encoder 107 acquires super-resolution enlarged and converted
decoded signals with the standard resolution from the second resolution converter 106, storing
them in a prescribed buffer for temporary accumulation (S1911).

[0235]

Further, the third resolution converter 110 acquires the set decoded pictures from the
first encoder 102, and implements thereon a process for a prescribed resolution conversion
(S1912), whereby it creates a set of resolution conversion enlarged decoded pictures being
enlarged decoded pictures with a high resolution, to supply to the third encoder 108.

[0236]

After that, the third encoder 108 acquires the set of resolution conversion enlarged
decoded pictures with the high resolution from the third resolution converter 110, storing in a
prescribed buffer for temporary accumulation (S1913).

[0237]

The combination of processes associated with steps S1902 to S1905, the combination
of processes associated with steps S1906 to S1911, and the combination of processes associated
with steps S1912 to S1913 may be implemented in parallel, or in series.

[0238]

With the foregoing processes completed, the second encoder 107 has super-resolution
enlarged and converted pictures of input pictures acquired from the first resolution converter
104 as encoding target pictures, decoded pictures acquired from the first encoder 102 as first
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reference pictures, and super-resolution enlarged and converted decoded pictures acquired from
the second resolution converter 106 as second reference pictures, and works to implement
thereon a process for a prescribed second prediction to create data on differences at the standard
resolution (S1914), implement a second encoding process as a process for a prescribed second
encoding on the difference data thus created (S1915), whereby it creates a second sequence of
encoded bits, to supply to the multiplexer 109.

[0239]

Further, the third encoder 108 has super-resolution enlarged pictures of input pictures
acquired from the first super-resolution enlarger 103 as encoding target pictures, resolution
conversion enlarged decoded pictures acquired from the third resolution converter 110 as first
reference pictures, and super-resolution enlarged decoded pictures acquired from the second
super-resolution enlarger 105 as second reference pictures, and works to implement thereon a
process for a prescribed third prediction to create data on differences at the high resolution
(S1916), and implement a third encoding process being a prescribed third encoding on the data
on differences thus created to (S1917), whereby it creates a third sequence of encoded bits, to
supply to the multiplexer 109. Afier that, it waits for completion of other parallel processes.
[0240]

After that, the multiplexer 109 acquires a first sequence of encoded bits from the first
encoder 102, a second sequence of encoded bits from the second encoder 107, and a third
sequence of encoded bits from the third encoder 108, and works complying with a prescribed
syntax structure, to implement a process of multiplexing the first sequence of encoded bits, the
second sequence of encoded bits, and the third sequence of encoded bits, together with sets of
data used in encoding processes, involving data on motion vectors, data on quantizing
parameters, data on reference picture selection, and data on encoding parameters, as they area
each respectively processed through an unshown entropy encoder, while inserting identification
data for identification of a set of subsequent sequences of encoded bits and the like (S1918), to
create a sequence of multiplexed bits. The present embodiment involves a series of actions to
be complete through the foregoing steps.

[0241]
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Fig. 21 is a diagram of data format illustrating an example of structure of a

multiplexed bit sequence 300 created at the multiplexer 109 according to the seventh
embodiment.
[0242]

The multiplexed bit sequence 300 has multiplexed therein a bit sequence 310 of data
on encoding parameters, a first sequence 320 of encoded bits from the first encoder 102, a
second sequence 330 of encoded bits from the second encoder 107, and a third sequence 340 of
encoded bits from the third encoder 108.

[0243]

There have been operations described as being parallel processes according to the
present embodiment, while those processed in paralle]l may well be consecutively processed in a
configuration operable according to the present embodiment.

[0244]

Therefore, the seventh embodiment, configured as shown in Fig. 19, affords to make
simultaneous use of advantageous effects available from the first embodiment shown in Fig. 1
and those from the fourth embodiment shown in Fig. 12.

[0245]

Further, according to the seventh embodiment, there is a system including a first
encoder 102 configured to work on moving pictures input with a standard resolution, to
implement thereon a combination of processes for prescribed encoding and decoding to create a
first sequence of encoded bits with the standard resolution, a second encoder 107 configured to
implement a process for a second encoding to create a second sequence of encoded bits with the
standard resolution, and a third encoder 108 configured to implement a process for a third
encoding to create a third sequence of encoded bits with a high resolution, the system being
adapted to implement a process for a prescribed multiplexing on the first to the third sequence of
encoded bits to create a sequence of multiplexed bits, as a single stream of encoded bits carrying
results of encoding on inherent input moving pictures, and results of encoding on a set of errors
in a prediction using information on frequency components as enlarged in among others
super-resolution enlarged‘ pictures and super-resolution enlarged and converted pictures created

by a process for super-resolution enlargement combined with a process for resolution
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conversion, permitting their efficient accumulation or transmission, allowing for a selective
decoding at a decoding system end.
[0246]

Further, according to the seventh embodiment, there is a system configured with a
second encoder 107 adapted to implement a process for a prescribed prediction making use of a
first reference picture obtained from a decoded picture with a standard resolution or a second
reference picture obtained from a set of super-resolution enlarged and converted signals of the
decoded picture with the standard resolution, whichever is used as a reference picture, to create
a predictive picture, and subtract the predictive picture from an encoding target picture obtained
from a set of super-resolution enlarged and converted signals of an input picture with the
standard resolution, to create a data on a difference in between, implementing a process for a
prescribed encoding on the difference data to create a second sequence of encoded bits, in
combination with a third encoder 108 adapted to implement a process for a prescribed
prediction making use of a first reference picture obtained from a resolution conversion enlarged
decoded picture with a high resolution or a second reference picture obtained from a
super-resolution enlarged decoded picture, whichever is used as a reference picture, to create a
predictive picture, and subtract this predictive picture from an encoding target picture obtained
from a super-resolution enlarged picture, to creatc a data on a difference in between,
implementing a process for a prescribed encoding on this difference data to create a third
sequence of encoded bits, thereby affording to operate in accordance with a request, to perform
a hierarchical encoding making use of a correlation of spatial resolution between the decoded
picture and the set of super-resolution enlarged and converted signals of the input picture with
the standard resolution, as well as in use of a correlation of spatial resolution between the set of
super-resolution enlarged and converted decoded signals and the set of super-resolution
enlarged and converted signals of the input picture with the standard resolution, and perform a
hierarchical encoding making use of a correlation of spatial resolution between the
super-resolution enlarged picture and the resolution conversion enlarged decoded picture, as
well as in use of a correlation of spatial resolution between the super-resolution enlarged picture
and the super-resolution enlarged decoded picture, thus allowing for different multiplexed bit

sequences to be created to supply to, accumulate at, and /or transmit to a decoding system end.
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[0247]

Moreover, it is possible to provide a configuration for services to create information
on reference picture selection including a data on reference picture selection for identifying a
first reference picture or a second reference picture whichever is used, to supply to the
multiplexer 109, allowing for a facilitated identification of a reference picture used in an
encoding according to the seventh embodiment.

[0248]

Further, according to the seventh embodiment, there is a system adapted to operate in
accordance with a request, to implement a process for a multiplexing on a domain including a
first sequence of encoded bits as derived from a first encoder 102 with a standard resolution, a
first to a third sequence of bits encoded by a second encoding as derived from a second encoder
107, and a first to a third sequence of bits encoded by a third encoding as derived from a third
encoder 107, to create any of first to sixth sequences of encoded bits as multiplexed, permitting
creation of a variety of encoded bit sequences. Further, there is a system adaptive for services
such as transmitting to an unshown external accumulator before recording in a prescribed
recording medium, or delivering through a network using an unshown external communication
system, thereby permitting a moving picture encoding system according to the present
embodiment to operate on moving pictures with heavy amounts of information, allowing for
efficient encoding, accumulation, and transmission, as well as for selective decoding at a
decoding system end.

[0249]

In Fig. 19, the moving picture encoding system according to the seventh embodiment
is configured as an integration of the moving picture encoding system according to the first
embodiment shown in Fig. 1 and the moving picture encoding system according to the fourth
embodiment shown in Fig. 13, while there may well be integrations such as an integration of the
moving picture encoding system according to the first embodiment shown in Fig. 1 and an
example of moving picture encoding system according to the fifth embodiment shown in Fig.
16 or Fig. 17, an integration of an example of moving picture encoding system according to the
second embodiment shown in Fig. 7, Fig. 8, or Fig. 9 and an example of moving picture

encoding system according to the fifth embodiment shown in Fig. 16 or Fig. 17, and an
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integration of an example of moving picture encoding system according to the second
embodiment shown in Fig. 7, Fig. 8, or Fig. 9 and the moving picture encoding system
according to the fourth embodiment shown in Fig. 13.

[0250]

(Eighth Embodiment)

Description is now made of a moving picture encoding system according to an eighth
embodiment of the present invention.

[0251]

Fig. 22 is a block diagram showing an example of configuration of the moving
picture encoding system according to the eighth embodiment.
[0252]

Referring to Fig. 22, the moving picture encoding system according to the eighth
embodiment is comprised of a set of component elements equivalent to an integration of the
fourth embodiment shown in Fig. 13 and the sixth embodiment shown in Fig. 18. Accordingly,
the eighth embodiment is adapted for a set of operations equivalent to a combination of
operations of the fourth embodiment and operations of the sixth embodiment shown, so
redundant description is omitted.

[0253]

The moving picture encoding system according to the eighth embodiment is adapted
to exhibit similar advantageous effects to the moving picture encoding system according to the
seventh embodiment shown in Fig. 19, and like the third embodiment show in Fig. 10, the sixth
embodiment show in Fig. 18, or the like, configured with components, such as an accumulation
controller 412 and a code rate controller 423, implementing among others accumulation control
at respective buffers and code rate control at a first encoder 102 and a third encoder 108, thus
permitting an encoding to be executed taking into consideration among others accumulation
amounts at the buffers and code rates at the first encoder 102 and the third encoder 108.

[0254]

In the first to the eighth embodiment described, there have been moving picture

encoding systems depicted by block diagrams and described as hardware configurations,

whereas according to the present invention being not limited thereto, there may well be moving
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picture encoding programs stored in CPU’s and among others memories and HDD’s, to attain

functions of the first to the eighth embodiment by software processes, respectively. According
to the present invention, there are moving picture encoding systems, moving picture encoding
methods, and moving picture encoding programs having their ranges of application to such
apparatuses or systems, methods, and programs as adapted for encoding moving pictures,
without specific limitations. For the present invention, applications cited may involve, for
instance, broadcasting equipment typified by TV, mobile telephones, teleconferences, monitors,
DVD-R / RW or BD-R / RW, HDD, SD®, recording and reproducing systems using a
recordable and rewritable recording medium such as a holographic memory, imaging, recording
and reproducing systems such as a camcorder, recording and editing systems such as a an
authoring system, and delivering systems for moving pictures.
[0255]

(Ninth Embodiment)

There will be described moving picture decoding systems embodied according to the
present invention, as a ninth embodiment et seq.

[0256]

Fig. 23 is a block diagram showing an example of configuration of a moving picture
decoding system according to the ninth embodiment.
[0257]

Referring to Fig. 23, the moving picture decoding system according to the ninth
embodiment includes a demultiplexer 1801, a first decoder 1802, a first super-resolution
enlarger 1803, a first resolution converter 1804, a second decoder 1805, a second resolution
converter 1806, and a third decoder 1807.

[0258]

The demultiplexer 1801 is configured for functions to acquire as an input a sequence
of multiplexed encoded bits input thereto, and work complying with a prescribed syntax
structure, to make a demultiplexing, while identifying identification data for identification of
sets of data involving data on encoding modes and data on parameters of respective types as
they are used in encoding processes, to acquire from the sequence of multiplexed encoded bits a

first sequence of encoded bits to be decoded at the first decoder 1802, a second sequence of
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encoded bits to be decoded at the second decoder 1805, and a third sequence of encoded bits to

be decoded at the third decoder 1807. The demultiplexer 1801 may well be configured for
functions to additionally acquire, if available any from the sequence of multiplexed encoded bits,
sequences of bits of data on enlargement ratios, sequences of bits of data on resolution
conversion ratios, sequences of encoded bits of data on selection of reference pictures and data
on selection modes of reference pictures to be used in a process for a second decoding, and
sequences of encoded bits of data on selection of reference pictures and data on selection modes
of reference pictures to be used in a process for a third decoding, to supply as necessary. The
demultiplexer 1801 is configured for functions at least to supply the first decoder 1802 with the
first sequence of encoded bits, the second decoder 1805 with the second sequence of encoded
bits, and the third decoder 1807 with the third sequence of encoded bits, as they are acquired.
The demultiplexer 1801 may well be configured for functions to acquire, as possible if any from
the sequence of multiplexed encoded bits, sequences of encoded bits of data on motion vectors,
to supply to the first decoder 1802.
[0259]

The first decoder 1802 is configured for functions to acquire a first sequence of
encoded bits with a standard resolution from the demultiplexer 1801, and implement thereon a
process for a prescribed first decoding, to create a sequence of decoded pictures with the
standard resolution. The first decoder 1802 may well be configured for functions to acquire, as
possible if any through an unshown entropy decoder, a set of data on motion vectors obtained
by implementation of a process for a prescribed entropy decoding, for use to implement the
process for the prescribed decoding. The first decoder 1802 is configured for functions to
supply the sequence of decoded pictures created with the standard resolution to the first
super-resolution enlarger 1803, the second decoder 1805, and the second resolution converter
1806. The first decoder 1802 may well be configured for functions to temporarily store the
sequence of decoded pictures. The first decoder 1802 may well be configured for functions to
work in accordance with a request, to supply the sequence of decoded pictures created with the
standard resolution to an unshown external display system, affording to provide an output for

display of sequences of decoded pictures with the standard resolution.
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[0260]

The first super-resolution enlarger 1803 is configured for functions to acquire from
the first decoder 1802 a sequence of decoded pictures with the standard resolution, for
acquisition of two or more decoded pictures with the standard resolution as necessary for a
process for a prescribed super-resolution enlargement, work on the sequence of decoded
pictures acquired with the standard resolution to implement the process for the prescribed
super-resolution enlargement, to create and output a sequence of super-resolution enlarged
decoded pictures with a resolution higher than the standard resolution. For the process for the
prescribed super-resolution enlargement to be given an enlargement ratio, there may well be a
configuration for functions to acquire data on the enlargement ratio as it is preset as a prescribed
enlargement ratio, or obtained as a data acquired at the demultiplexer 1801 and processed for a
prescribed entropy decoding at an unshown entropy decoder, and work on the data on
enlargement ratio thus acquired to establish an enlargement ratio, for use to implement the
process for the prescribed super-resolution enlargement. The first super-resolution enlarger
1803 is configured for functions to supply the sequence of super-resolution enlarged decoded
pictures thus created, to the first resolution converter 1804. The first super-resolution enlarger
1803 may well be configured for functions to work in accordance with a request, to supply the
sequence of super-resolution enlarged decoded pictures created to an unshown external display
system, affording to provide an output for display of sequences of super-resolution enlarged
decoded pictures with the resolution higher than the standard resolution.

[0261]

The first resolution converter 1804 is configured for functions to acquire from the first
super-resolution enlarger 1803 a sequence of super-resolution enlarged decoded pictures, and
work on the sequence of super-resolution enlarged decoded pictures as acquired, to implement a
process for a prescribed resolution conversion to create, from the sequence of super-resolution
enlarged decoded pictures with the resolution higher than the standard resolution, a sequence of
super-resolution decoded pictures with the standard resolution, to supply to the second decoder
1805. For the process for the prescribed resolution conversion to be given a resolution
conversion ratio, there may well be a configuration for functions to acquire data on the

resolution conversion ratio as is it is preset as a prescribed resolution conversion ratio or, if
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possible, obtained as a data from the demultiplexer 1801 as it is processed for a prescribed

entropy decoding at an unshown entropy decoder, and work on the data on resolution
conversion ratio thus acquired to establish a resolution conversion ratio, for use to implement
the process for the prescribed resolution conversion. The first resolution converter 1804 may
well be configured for functions to work in accordance with a request, to supply the sequence of
super-resolution decoded pictures created to an unshown external display system, affording to
provide an output for display of sequences of super-resolution decoded pictures with the
standard resolution.

[0262]

The second decoder 1805 is configured for functions to acquire a second sequence of
encoded bits with the standard resolution from the demultiplexer 1801, a sequence of decoded
pictures with the standard resolution from the first decoder 1802, and a sequence of
super-resolution decoded pictures with the standard resolution from the first resolution converter
1804, and work on the second sequence of encoded bits as acquired, to implement a process for
a prescribed second decoding being an extension decoding at the standard resolution, to create a
set of decoded difference data at the standard resolution. The second decoder 1805 may well
be configured for functions to temporarily store the sequences of pictures as acquired.

[0263]

The second decoder 1805 is configured for functions to have a respective decoded
picture in the decoded picture sequence, as a first reference picture, and a respective
super-resolution decoded picture in the super—resoluﬁon decoded picture sequence, as a second
reference picture, for use to implement a process for a prescribed prediction to create predictive
pictures with the standard resolution. The second decoder 1805 may be configured better with
functions to acquire, if possible, data on reference picture selection and data on reference picture
selection modes obtained from the demultiplexer 1801 as they are processed for a prescribed
entropy decoding at an unshown entropy decoder, and work on the data on reference picture
selection and the data on reference picture selection modes, to implement the process for the
prescribed prediction to create predictive pictures with the standard resolution.  For the process
for the prescribed prediction, there may well be a configuration to follow the data on reference

picture selection and the data on reference picture selection modes as acquired, to define what
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reference pictures were used under what encoding modes to prepare predictive pictures in
creation of the second sequence of encoded bits constituting decoding targets, and work so as to
make predictive pictures equivalent to those in the encoding. For instance, if it is defined from
the data on reference picture selection modes that employed to implement a prediction process
was an encoding mode using either a set of first reference pictures or a set of second reference
pictures, then the second decoder 1805 is to select a set of reference pictures thus identified, for
use to implement the process for the prescribed prediction to create predictive pictures. Or for
instance, if it is defined from the data on reference picture selection modes that employed to
implement a prediction process was an encoding mode using neither a set of first reference
pictures nor a set of second reference pictures, then the second decoder 1805 is to implement the
process for the prescribed prediction to create predictive pictures, using neither of the sets of
reference pictures. Or for instance, if it is defined from the data on reference picture selection
modes that employed to implement a prediction process was an encoding mode comprised of
controlling selection of reference picture for each picture or for each set of a prescribed number
of pictures, then the second decoder 1805 is to make use of the data on reference picture
selection, to identify a first reference picture or a second reference picture, whichever is selective
in order, to use reference pictures thus identified to implement the process for the prescribed
prediction to create predictive pictures. Or for instance, if it is defined from the data on
reference picture selection modes that employed to implement a prediction process was an
encoding mode comprised of having a respective target picture divided with no spaces left into
regions of a prescribed area and also a first reference picture and a second reference picture each
likewise divided with no spaces left into regions of a prescribed area, and making a control for
each combination of corresponding regions to select the first or the second reference picture for
use, then the second decoder 1805 is to make use of the data on reference picture selection, to
identify for cach combination of corresponding regions a first reference picture or a second
reference picture, whichever is selective in order, to use reference pictures thus identified to

implement the process for the prescribed prediction to create predictive pictures.
[0264]
The second decoder 1805 is configured for functions to add decoded difference data
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created at the standard resolution to predictive pictures with the standard resolution, to create a
sequence of super-resolution pictures as decoded with the standard resolution. The second
decoder 1805 may well be configured to work in accordance with a request, to supply the
created sequence of super-resolution pictures as decoded with the standard resolution to an
unshown external display system, affording to provide an output for display of sequences of

super-resolution pictures with the standard resolution.
[0265]

The second resolution converter 1806 is configured for functions to acquire from the
first decoder 1802 a sequence of decoded pictures with the standard resolution, and work on the
sequence of decoded pictures acquired with the standard resolution, to implement a process for
a prescribed resolution conversion, to create a sequence of enlarged decoded pictures with a
high resolution having the same resolution as the spatial resolution of the sequence of
super-resolution enlarged decoded pictures created at the first super-resolution enlarger 1803, to
supply to the third decoder 1807. For the process for the prescribed resolution conversion to
be given resolution a conversion ratio, there may well be a configuration for functions to acquire
data on the resolution conversion ratio as it is preset as a prescribed resolution conversion ratio
or, if possible, obtained as a data from the demultiplexer 1801 as it is processed for a prescribed
entropy decoding at an unshown entropy decoder, and work on the data on the resolution
conversion ratio thus acquired to establish a resolution conversion ratio, for use to implement
the process for the prescribed resolution conversion. The second resolution converter 1806
may well be configured for functions to work in accordance with a request, to supply the
sequence of super-resolution decoded pictures created to an unshown external display system,
affording to provide an output for display of sequences of super-resolution decoded pictures
with the standard resolution.

[0266]

The third decoder 1807 is configured for functions to acquire a third sequence of
encoded bits with the high resolution from the demultiplexer 1801, a sequence of enlarged
decoded pictures with the high resolution from the second resolution converter 1806, and a

sequence of super-resolution enlarged decoded pictures with the high resolution from the first
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super-resolution enlarger 1803, and work on the third sequence of encoded bits as acquired, to
implement a process for a prescribed third decoding being an extension decoding at the high
resolution, to create a set of decoded difference data at the high resolution. The third decoder
1807 may well be configured for functions to temporarily store the sequences of pictures as
acquired.
[0267]

The third decoder 1807 is configured for functions to have a respective enlarged
decoded picture in the enlarged decoded picture sequence, as a first reference picture,
and a respective super-resolution enlarged decoded picture in the super-resolution enlarged
decoded picture sequence, as a second reference picture, for use to implement a process for a
prescribed prediction to create predictive pictures with the high resolution. The third decoder
1807 may be configured better with functions to acquire, if possible, data on reference picture
selection and data on reference picture selection modes obtained from the demultiplexer 1801 as
they are processed for a prescribed entropy decoding at an unshown entropy decoder, and work
on the data on reference picture selection and the data on reference picture selection modes, to
implement the process for the prescribed prediction to create predictive pictures with the high
resolution. For the process for the prescribed prediction, there may well be a configuration to
follow the data on reference picture selection and the data on reference picture selection modes
as acquired, to define what reference pictures were used under what encoding modes to prepare
predictive pictures in creation of the third sequence of encoded bits constituting decoding targets,
and work so as to make predictive pictures equivalent to those in the encoding. For instance, if
it is defined from the data on reference picture selection modes that employed to implement a
prediction process was an encoding mode using either a set of first reference pictures or a set of
second reference pictures, then the third decoder 1807 is to select a set of reference pictures thus
identified, for use to implement the process for the prescribed prediction to create predictive
pictures. Or for instance, if it is defined from the data on reference picture selection modes that
employed to implement a prediction process was an encoding mode using neither a set of first
reference pictures nor a set of second reference pictures, then the third decoder 1807 is to
implement the process for the prescribed prediction to create predictive pictures, using neither of

the sets of reference pictures. Or for instance, if it is defined from the data on reference picture
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selection modes that employed to implement a prediction process was an encoding mode
comprised of controlling selection of reference picture for each picture or for each set of a
prescribed number of pictures, then the third decoder 1807 is to make use of the data on
reference picture selection, to identify a first reference picture or a second reference picture,
whichever is selective in order, to use reference pictures thus identified to implement the process
for the prescribed prediction to create predictive pictures. Or for instance, if it is defined from
the data on reference picture selection modes that employed to implement a prediction process
was an encoding mode comprised of having a respective target picture divided with no spaces
left into regions of a prescribed area and also a first reference picture and a second reference
picture each likewise divided with no spaces left into regions of a prescribed area, and making a
control for each combination of corresponding regions to select the first or the second reference
picture for use, then the third decoder 1807 is to make use of the data on reference picture
selection, to identify for each combination of corresponding regions a first reference picture or a
second reference picture, whichever is selective in order, to use reference pictures thus identified

to implement the process for the prescribed prediction to create predictive pictures.
[0268]

The third decoder 1807 is configured for functions to add decoded difference data
created at the high resolution to predictive pictures with the high resolution, to create a sequence
of super-resolution enlarged pictures as decoded with the high resolution. The third decoder
1807 may well be configured to work in accordance with a request, to supply the created
sequence of super-resolution enlarged pictures as decoded with the high resolution to an
unshown external display system for instance, affording to provide an output for display of
sequences of super-resolution enlarged pictures with the high resolution.

[0269]

The moving picture decoding system configured as described is adapted to input
multiplexed sequences of encoded bits created at a moving picture encoding system according
to any of the first to the eighth embodiment or the like, and decode in reverse to the encoding,
affording to acquire decoded picture sequences with more diverse spatial resolutions or

frequency components and higher qualities than ever, such as decoded picture sequences with
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standard resolution, enlarged decoded picture sequences, super-resolution enlarged decoded
picture sequences, super-resolution decoded picture sequences, super-resolution picture
sequences as decoded, and super-resolution enlarged picture sequences as decoded. It also is
possible to provide a configuration adapted to operate in accordance with a request for a
selective output of such diverse decoded picture sequences to an unshown display system. For
instance, for users of those display devices non-adaptive to high resolution display, such as
mobile terminal display devices, it is possible to request selective one of a decoded picture
sequence with standard resolution, a super-resolution decoded picture sequence with standard
resolution, and a super-resolution picture sequence as decoded with standard resolution, as an
output to view and listen. Or for instance, for users of those display devices adaptive to high
resolution display, such as high-definition televisions, it is possible to request selective one of an
enlarged decoded picture sequence with high resolution, a super-resolution enlarged decoded
picture sequence with high resolution, and a super-resolution enlarged picture sequence as

decoded, as an output to view and listen.
[0270]

Description is now made of actions of the moving picture decoding system according
to the ninth embodiment shown in Fig. 23, with reference to a flowchart of Fig. 24.
[0271]

First, the demultiplexer 1801 acquires a sequence of multiplexed bits input thereto,
and works thereon complying with a prescribed syntax structure, to make a demultiplexing (step
S601) while identifying identification data for identification of among others data on encoding
modes and data on parameters of respective types used in encoding processes, to acquire a first
sequence of encoded bits with the standard resolution, a second sequence of encoded bits with
the standard resolution, and a third sequence of encoded bits with the high resolution, and
supply the first sequence of encoded bits to the first decoder 1802, the second sequence of
encoded bits to the second decoder 1805, and the third sequence of encoded bits to third decoder
1807. Further, the demultiplexer 1801 acquires data on motion vectors if available from the
sequence of multiplexed bits, and supplies to the first decoder 1802.
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[0272]

After that, the flow branches into a first parallel process (steps S602 and S603), a
second parallel process (step S604), and a third parallel process (step S605), to enter parallel
actions.

[0273]

In the first parallel process, first, the first decoder 1802 acquires from the
demultiplexer 1801 the first sequence of encoded bits and, if available, data on motion vectors,
and implements thereon a process for a first decoding at the standard resolution (step S602), to
create a sequence of decoded pictures with the standard resolution, and supply to the second

decoder 1805.
[0274]

Then, the second decoder 1805 acquires the sequence of decoded pictures created
with the standard resolution at the first decoder 1802, and stores in a prescribed buffer for
temporary accumulation (step S603). After that, it waits for completion of other parallel
processes.

[0275]

In the second parallel process, the second decoder 1805 acquires the second sequence
of encoded bits with the standard resolution from the demultiplexer 1801, and implements
thereon a process for a prescribed second decoding (step S604), to create a set of decoded
difference data at the standard resolution. After that, it waits for completion of other parallel

processes.
[0276]

In the third parallel process, the third decoder 1807 acquires the third sequence of
encoded bits with the high resolution from the demultiplexer 1801, and implements thereon a
process for a prescribed third decoding (step S605), to create a set of decoded difference data at
the high resolution. After that, it waits for completion of other parallel processes.
[0277]

With the first to the third parallel process completed, the flow branches into a fourth
parallel process (steps S606, S607, S608, and S609), and a fifth parallel process (steps S610 and
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S611), to enter parallel actions.
[0278]

In the fourth parallel process, the first super-resolution enlarger 1803 acquires the
sequence of decoded pictures with the standard resolution from the first decoder 1802, and
implements thereon a process for a prescribed super-resolution enlargement (step S606), to
create a sequence of super-resolution enlarged decoded pictures with the high resolution being a
resolution higher than the standard resolution, and supply to the first resolution converter 1804

and the third decoder 1807.
[0279]

Then, the third decoder 1807 acquires the sequence of super-resolution enlarged
decoded pictures created with the high resolution at the first super-resolution enlarger 1803, and
stores in a prescribed buffer for temporary accumulation (step S607).

[0280]

Then, the first resolution converter 1804 acquires the sequence of super-resolution
enlarged decoded pictures with the high resolution from the first super-resolution enlarger 1803,
and implements thereon a process for a prescribed resolution conversion (step S608) to create,
from the sequence of super-resolution enlarged decoded pictures with the resolution higher than
the standard resolution, a sequence of super-resolution decoded pictures with the standard

resolution, and supply to the second decoder 1805.
[0281]

Then, the second decoder 1805 acquires the sequence of super-resolution decoded
pictures created with the standard resolution at the first resolution converter 1804, and stores in a
prescribed buffer for temporary accumulation (step S609). After that, it waits for completion
of the other parallel process.
[0282]

In the fifth parallel process, the second resolution converter 1806 acquires the
sequence of decoded pictures with the standard resolution from the first decoder 1802, and

implements thereon a process for a prescribed resolution conversion (step S610), to create a
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sequence of enlarged decoded pictures with the high resolution, and supply to the third decoder

1807.
[0283]

Then, the third decoder 1807 acquires the sequence of enlarged decoded pictures
created with the high resolution at the second resolution converter 1806, and stores in a
prescribed buffer for temporary accumulation (step S611).  After that, it waits for completion
of the other parallel process.
[0284]

With the foregoing parallel processes completed, the flow branches into a sixth
parallel process (step S612) and a seventh parallel process (step S613), to enter parallel actions.
[0285]

In the sixth parallel process, the second decoder 1805 implements a process for a
prescribed prediction (step S612) to create a set of predictive pictures with the standard
resolution, and makes an addition of created predictive pictures with the standard resolution and
decoded difference data at the standard resolution, to create a sequence of super-resolution
pictures as decoded with the standard resolution.  After that, it waits for completion of the other
parallel process.

[0286]

In the seventh parallel process, the third decoder 1807 implements a process for a
prescribed prediction (step S613) to create a set of predictive pictures with the high resolution,
and makes an addition of created predictive pictures with the high resolution and decoded
difference data at the high resolution, to create a sequence of super-resolution enlarged picturcs
as decoded with the high resolution. After that, it waits for completion of the other parallel
process.

[0287]

With the parallel processes completed, there is a set of sequences of decoded pictures

created with described resolutions at the first decoder 1802, the first super-resolution enlarger

1803, the first resolution converter 1804, the second decoder 1805, the second resolution
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converter 1806, and the third decoder 1807 each operable in response to a request for supply to
an unshown external display system or the like, to provide an output for display of a variety of
decoding results on demand (step S614). The present embodiment involves a series of actions

to be complete through the foregoing steps.
[0288]

According to the ninth embodiment, there is a moving picture decoding system
operable through execution of such the steps to create sequences of decoded pictures as
necessary.

[0289]

It is noted that there have been operations described as being parallel processes
according to the ninth embodiment, while those processed in parallel may well be consecutively
processed in a configuration operable according to the present embodiment.

[0290]

Fig. 25 is a flowchart showing an example of operational procedure of the process for
decoding at the standard resolution at the step S602 in Fig. 24.

[0291]

Referring to Fig. 25, there is a process for a prescribed decoding to be implemented at
the first decoder 1802 that includes an entropy decoder, an inverse quantizer, an inverse
orthogonal transformer, an intra-predictor, and a motion compensator, as they are prescribed.
[0292]

The first decoder 1802 first acquires a set of first sequences of encoded bits with the
standard resolution from the demultiplexer 1801, and executes a first decoding for a current
region of decoding target to be decoded (step S701), by use of the entropy decoder operating to
implement a process for a prescribed decoding to create quantized data as decoded, the inverse
quantizer operating on the quantized data to implement a process for a prescribed inverse
quantization to create data on orthogonal transform coefficients as decoded, and the inverse
orthogonal transformer operating on the data on orthogonal transform coefficients to implement
a process for a prescribed inverse orthogonal transform to create decoded difference data.

[0293]
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Next, the intra-predictor operates for creation of predictive data at the current region of
decoding target, by implementing a process for a prescribed prediction based on data of a
decoded region neighboring the current decoding target region, to create predictive data (step
S702), and makes an addition of the created predictive data and the decoded difference data of

the decoding target region, to create decoded data of the decoding target region.
[0294]

After that, there is a determination of whether or not the intra-decoding is complete, in
combination with a determination of whether or not a decoded picture set is obtained with a set
of decoded data created on whole regions in the planes (step S703).

[0295]

Providing a repetition of the processes for any remaining encoded bit streams to be
decoded, if any intra-decoding gets complete (YES at the step S703), then the flow goes to a
step S704. If no encoded bit stream to be decoded is left, the foregoing processes for decoding
come to an end.

[0296]

After any intra-decoding, if this is in way to the end (NO at the step S703), there is a

subsequent decoding target region identified, before the flow again goes to the step S701 for the

repetition of processes.
[0297]

If the intra-decoding comes to the end, then the first decoder 1802 enters a service for
inter-decoding, where it makes a first decoding (step S704) to create decoded difference data,
like the intra-decoding.

[0298]

Further, the motion compensator operates to have a decoded picture set created as a
reference picture set, acquire data on motion vectors from the demultiplexer 1801, and work on
motion vector data using reference pictures to make a motion compensation (step S705) to
create predictive pictures, and make an addition of created predictive pictures and decoded

difference data, to create a set of decoded pictures.



10

15

20

25

95
[0299]

After that, on bases of encoded mode data or the like, there is a determination of
whether the inter-decoding has come to an end (step S706).
[0300]

If there is any subsequent decoding left as an inter-decoding (NO at the step S706), the
flow again goes to the step S704 to repeat processes for the inter-decoding to be repeated.
[0301]

If there is no subsequent decoding left as an inter-decoding (YES at the step S706), the
inter-decoding goes to the end. Here, if there comes any encoded bit sequence to be decoded
by a subsequent decoding to be an intra-decoding, the flow again goes to the step S701 to repeat
the foregoing processes for decoding. If there is no encoded bit sequence to be decoded, the
processes for decoding go to an end.

[0302]

Also in the ninth embodiment, there has been a moving picture decoding system
depicted by a block diagram and described as a hardware configuration, whereas like the first to
the eighth embodiment, there may well be a set of functions of the moving picture decoding

system in Fig. 23 implemented as software processes using a CPU and a program.
[0303]

(Tenth Embodiment)

Description is now made of an embodiment of moving picture decoding system
according to a tenth embodiment.

[0304]

Fig. 26 is a block diagram showing an example of configuration of the moving picture
decoding system according to the tenth embodiment.
[0305]

Referring to Fig. 26, the moving picture decoding system according to the tenth
embodiment is comprised of a set of component elements of the moving picture decoding
system according to the ninth embodiment shown in Fig. 23, with the second resolution
converter 1806 and the third decoder 1807 being omitted or kept from working, while
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component elements shown in Fig. 26 are cquivalent to those in Fig. 23, so redundant
description is omitted.
[0306]

The moving picture decoding system configured as described is adapted to acquire
multiplexed sequences of encoded bits created by any of moving picture encoding systems,
moving picture encoding methods, moving picture encoding programs, moving picture
reencoding systems, moving picture reencoding methods, and moving picture reencoding
programs corresponding to this embodiment, the moving picture decoding system according to
this embodiment being adapted for correct decoding, affording to acquire decoded picture
sequences with more diverse spatial resolutions or frequency components and higher qualities
than ever, such as decoded picture sequences with standard resolution, super-resolution enlarged
decoded picture sequences, super-resolution decoded picture sequences, and super-resolution
picture sequences as decoded. It also is possible to provide a configuration adapted to operate
in accordance with a request for a selective output of such diverse decoded picture sequences to
an unshown display system.

Also in the tenth embodiment described, there has been a hardware configuration
depicted by a block diagram, whereas like the first to the ninth embodiment, there may well be a
set of functions of the moving picture decoding system in Fig. 26 implemented as software

processes using a CPU and a program.
[0307]

(Eleventh Embodiment)
Description is now made of a reencoding system according to an eleventh
embodiment of the present invention.
[0308]
Fig. 27 is a block diagram showing an example of configuration of the reencoding
system according to the eleventh embodiment.
[0309]

The reencoding system shown in Fig. 27 according to the eleventh embodiment is

configured as a moving picture decoding system according to the tenth embodiment sown in
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Fig. 26, as combined with a reencoder 1808 and a multiplexer 1809 additionally incorporated
therein, for adaptation to a process for a re-encoding as a transcoding from a certain specific

encoding style to a different encoding style else.
[0310]

For instance, the reencoding system shown in Fig. 27 according to the eleventh
embodiment may be configured for an AVC rewriting (or AVC transcoding), that is, for
adaptation to a process for a reencoding to an encoding style of AVC. It is noted that the
moving picture decoding system shown in Fig. 23 according to the ninth embodiment may well
be configured with a reencoder 1808 and a multiplexer 1809 additionally incorporated therein.
[0311]

The eleventh embodiment includes a demultiplexer 1801 adapted to provide a second
sequence of encoded bits with a standard resolution, which may well be configured for a CGS
(Coarse Grain Scalability) layer complying with MPEG-4 SVC. Further, this may well be
adapted, subject to an encoding with a spatial resolution equalized between a picture sequence
with a standard resolution belonging to a base layer and a super-resolution picture sequence with
the standard resolution belonging to an extension layer referring to the base layer, to make the
encoding for creation of an encoded bit sequence complying with such a prescribed syntax
structure that meets the conditions for restriction to permit a facilitated conversion from SVC to
AVC, as set forth in rare literatures on AVC rewriting (as literature files on AVC rewriting:
JVT-U043, http/fip3.itu.ch/av-arch/jvt-site/2006 10 Hangzhow JVI- U043.zp; and
JVT-V035, http:/fip3.itu.ch/av-arch/jvt-site/2007_01_ Marrakech/ JVI-V035.zip) in the JVT
(Joint Video Team) being a joint group of MPEG and ITU-T. The eleventh embodiment may
well be configured for services to acquire an encoded bit sequence thus created, and create an
encoded bit sequence enabling a conversion from an encoding style adapted for a handling on
an extension layer configured with a CGS layer according to this invention, without such a
reencoding as making a combination of complete decoding and encoding.

[0312]

For encoded bit sequences non-adaptive to encoding services suitable to such the AVC
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rewriting, there may be a configuration to make a reencoding based on an AVC encoding style
for single layers, using a super-resolution picture sequence obtained by decoding an encoded bit
sequence with a standard resolution and a second encoded bit sequence with the standard
resolution, as well as data on motion vectors and data on encoding modes of respective types or
such obtained in the decoding of the encoded bit sequence with the standard resolution, for
creation of an encoded bit sequence.
[0313]

Accordingly, the reencoding system shown in Fig. 27 according to the eleventh
embodiment may well have the component elements adapted for additional functions as
described below. |

[0314]
That is, there is a first decoder 1802 further adapted for functions to work on an

encoded bit sequence acquired with the standard resolution, implementing processes for
prescribed entropy decoding and inverse quantization, to make a decoding to the state of data on
orthogonal transform coefficients at the standard resolution on a base layer, without making a
complete decoding. Further, the first decoder 1802 is adapted for functions to supply the
reencoder 1808 with data on orthogonal transform coeflicients in way of the decoding when the
AVC rewriting is determined as being possible, or with a decoded picture sequence with the
standard resolution when the reencoding is determined as being necessary. The first decoder
1802 may be adapted for functions to supply the reencoder 1808 with data on encoding modes
and data on parameters of respective types obtained in the decoding,

[0315]

There is a first resolution converter 1804 further adapted for functions to supply the
reencoder 1808 with a super-resolution decoded picture sequence with the standard resolution
when the reencoding is determined as being necessary.

[0316]

There is a second decoder 1805 further adapted for functions to work on an extension

encoded bit sequence acquired with the standard resolution, implementing processes for

prescribed entropy decoding and inverse quantization, to make a decoding to the state of data on
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orthogonal transform coefficients at the standard resolution on an extension layer, without
making a complete decoding, as well as for functions to supply the reencoder 1808 with data on
orthogonal transform coefficients at the standard resolution on the extension layer in way of the
decoding when the AVC rewriting is determined as being possible, or with a super-resolution
picture sequence as decoded with the standard resolution when the reencoding is determined as
being necessary.

[0317]

The reencoder 1808 is adapted for functions to work when the AVC rewriting is
determined as being possible, to acquire from the first decoder 1802 data on orthogonal
transform coefficients in way of the decoding, and from the second decoder 1805 data on
orthogonal transform coefficients at the standard resolution on the extension layer in way of the
decoding, make a synthesis of respective data on orthogonal transform coefficients, and
afterward implement a process for a prescribed entropy decoding, to create an encoded bit
sequence as reencoded, and supply to the multiplexer 1809. The reencoder 1808 is adapted for
functions to work when the reencoding is determined as being necessary, to acquire from the
first decoder 1802 a decoded picture sequence with the standard resolution, from the first
resolution converter 1804 a super-resolution decoded picture sequence with the standard
resolution, and from the second decoder 1805 a super-resolution picture sequence as decoded
with the standard resolution, as necessary, to implement a process for a prescribed encoding, to
create an encoded bit sequence as reencoded, and supply to the multiplexer 1809.

[0318]

The multiplexer 1809 is adapted for functions to acquire an encoded bit sequence as
reencoded and supplied, and work complying with a prescribed syntax structure, to implement a
process for a multiplexing, while inserting identification data for identification of sets of data
used in the encoding, involving data on encoding modes and data on parameters of respective
types, to create an encoded bit sequence as multiplexed to output.

[0319]

The moving picture reencoding system configured as described is adapted to acquire
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multiplexed sequences of encoded bits created at a moving picture encoding system according
to any of the first to the eighth embodiment or the like, in addition to adaptation of the moving
picture reencoding system according to this invention to acquire from the first decoder 1802
data on orthogonal transform coefficients in way of the decoding and from the second decoder
1805 data on orthogonal transform coefficients in way of the decoding at the standard resolution
on an extension layer, make a synthesis of respective data on orthogonal transform coefficients,
and again implement a process for entropy encoding and a process for a multpilexing, to create
an encoded bit sequence as reencoded, affording in a facilitated manner to reencod decoded
components with more diverse spatial resolutions or frequency components and higher qualities
than ever, without making a full decoding for creation of decoded picture sequences, and
without consuming many operations for calculation.

[0320]

Further, it is possible to provide a configuration adapted to create an encoded bit
sequence as reencoded for conversion into a different encoding style, permitting creation of an
encoded bit sequence adaptive to a targeted encoding style.

[0321]

It is possible to provide decoded picture sequences obtained with more diverse spatial
resolutions or frequency components and higher qualities than ever, such as a decoded picture
sequence with standard resolution, a super-resolution decoded picture sequence, and a
super-resolution picture sequence as decoded.  Further, it is possible to make a reencodinng on
such various decoded picture sequences, to create encoded bit sequences on a single layer.
[0322]

Accordingly, for instance, in application to those devices such as mobile terminal
display devices having a moving picture decoding device mounted thereon under restrictions
such as to calculation rate or power consumption, and simply adaptive to such a decoding as
enabled with the lower calculation rate or power consumption, or lower encoding transmission
rate, the moving picture reencoding system according to this invention can be configured for a

reencodinng to permit creation of an encoded bit sequence adaptive to a targeted encoding style.
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[0323]

The moving picture reencoding system configured as described is adapted to acquire
multiplexed sequences of encoded bits created at a moving picture encoding system according
to any of the first to the eighth embodiment or the like, in addition to adaptation of the moving
picture reencoding system according to this invention to make a correct decoding, affording to
obtain decoded picture sequences with more diverse spatial resolutions or frequency
components and higher qualities than ever, such as decoded picture sequences with standard
resolution, super-resolution decoded picture sequences, and super-resolution picture sequences
as decoded.

[0324]

Further, it is possible to make a reencodinng on such various decoded picture
sequences, to create encoded bit sequences on a single layer. Therefore, for instance, in
application to those devices such as mobile terminal display devices having a moving picture
decoding device mounted thereon under restrictions such as to calculation ratc or power
consumption, and simply adaptive to such a decoding as enabled with the lower calculation rate
or power consumption, or lower encoding transmission rate, the moving picture reencoding
system according to this invention can be configured to make a reencodinng for conversion to a
different encoding style, permitting creation of an encoded bit sequence adaptive to a targeted

encoding style.
[0325]

Description is now made of actions of the reencoding system according shown in Fig.
27, with reference to a flowchart of Fig. 28.
[0326]

First, the demultiplexer 1801 acquires a sequence of multiplexed bits input thereto,
and works thereon complying with a prescribed syntax structure, to make a demultiplexing (step
S701) while identifying identification data for identification of among others data on encoding
modes and data on parameters of respective types used in encoding processes, on one hand to

thereby obtain from the sequence of multiplexed bits a first sequence of encoded bits with the
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standard resolution and a second sequence of encoded bits with the standard resolution, and on
the other hand to further obtain, if available from the sequence of multiplexed bits, a sequence of
bits of data on enlargement ratio, a sequence of bits of data on resolution conversion ratio, and a
sequence of encoded bits of data on an extension prediction at the standard resolution. After
that, the demultiplexer 1801 works to supply the first decoder 1802 with the first sequence of
encoded bits and the second decoder 1805 with second sequence of encoded bits, as they are
obtained, respectively, and further to obtain data on motion vectors, if available from the
sequence of multiplexed bits, and supply to the first decoder 1802.

[0327]

After that, the demultiplexer 1801 determines whether the AVC rewriting is possible
or impossible (step S702). This determination may be based on determination data contained
in the sequence of multiplexed bits, for use to determine whether or not the AVC rewriting is
possible.

[0328]

In this system, if the AVC rewriting is possible (YES at the step S702), then the flow
branches into a first parallel process (steps S703) and a second parallel process (step S704), to
enter subsequent parallel actions.

[0329]

To the contrary, in this system, if the AVC rewriting is impossible (NO at the step
S702), then determining a reencoding as being necessary, the flow branches into a third parallel
process (step S707 and step S708) and a fourth parallel process (step S709), to enter subsequent
parallel actions.

[0330]

If the AVC rewriting is possible, the flow goes to the following processes.
[0331]

In the first parallel process, the first decoder 1802 acquires the first sequence of
encoded bits, and implements thereon a process for a prescribed entropy decoding (step S703)

combined with a process for an inversc quantization, to create data on orthogonal transform
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coefficients on the base layer in way of the decoding, and supply to the reencoder 1808. After
that, it waits for completion of the second parallel process.
[0332]

In the second parallel process, the second decoder 1805 acquires the second sequence
of encoded bits, and implements thereon a process for a prescribed entropy decoding (step
S704) combined with a process for an inverse quantization, to create data on orthogonal
transform coefficients on the extension layer in way of the decoding, and supply to the
reencoder 1808.  After that, it waits for completion of the first parallel process.

[0333]
‘With the first and the second parallel process completed, the reencoder 1808 acquires

from the first decoder 1802 data on orthogonal transform coefficients on the base layer in way
of the decoding, and from the second decoder 1805 data on orthogonal transform coefficients on
the extension layer in way of the decoding, and makes thereon a synthesis based on a process
for a prescribed synthesizing (step S705), making a prescribed entropy encoding on a result of
the synthesis (step S706), to create a sequence of encoded bits as reencoded, and supply to the
multiplexer 1809. The foregoing processes are processes when the AVC rewriting is possible.
[0334]

If the AVC rewriting is impossible, that is when the reencoding is necessary, the flow
goes to the following processes. |
[0335]

In the third parallel process, the first decoder 1802 works to acquire from the
demultiplexer 1801 a sequence of encoded bits with the standard resolution, and acquire, if
available, data on motion vectors, and implements thereon a process for a decoding at the
standard resolution (step S707), to create a sequence of decoded pictures, and supply to the

second decoder 1805, and to the reencoder 1808 as necessary.
[0336]

Then, the second decoder 1805 acquires the sequence of decoded pictures created
with the standard resolution at the first decoder 1802, and stores in a prescribed buffer for
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temporary accumulation (step S708). After that, it waits for completion of the fourth parallel

process.
[0337]

In the fourth parallel process, the second decoder 1805 acquires the second sequence
of encoded bits from the demultiplexer 1801, and implements thereon a process for a prescribed
decoding (step S709), to create decoded difference data with the standard resolution. After
that, it waits for completion of the third parallel process.

[0338]

With the third and the fourth parallel process completed, a first super-resolution
enlarger 1803 acquires the sequence of decoded pictures with the standard resolution from the
first decoder 1802, and implements thereon a process for a prescribed super-resolution
enlargement (step S710), to create a sequence of super-resolution enlarged decoded pictures
with a high resolution being a resolution higher than the standard resolution, and supply to the
first resolution converter 1804.

[0339]

Then, the first resolution converter 1804 acquires the sequence of super-resolution
enlarged decoded pictures with the high resolution from the first super-resolution enlarger 1803,
and implements thereon a process for a prescribed resolution conversion (step S711) to create,
from the sequence of super-resolution enlarged decoded pictures with the high resolution being
a resolution higher than the standard resolution, a sequence of super-resolution decoded pictures
with the standard resolution, and supply to the second decoder 1805, and to the reencoder 1808
as necessary.

[0340]

Then, the second decoder 1805 acquires the sequence of super-resolution decoded
pictures created with the standard resolution at the first resolution converter 1804, and stores in a
prescribed buffer for temporary accumulation (step S712).
[0341]
The second decoder 1805 implements a process for a prescribed prediction (step

S713) to create predictive pictures with the standard resolution, and makes an addition of the
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predictive pictures created with the standard resolution and decoded difference data at the
standard resolution, to create a sequence of super-resolution pictures as decoded with the

standard resolution, and supply to the reencoder 1808 as necessary.
[0342]

The reencoder 1808 thus acquires the sequence of decoded pictures with the standard
resolution from the first decoder 1802, the sequence of super-resolution decoded pictures with
the standard resolution from the first resolution converter 1804, and the sequence of
super-resolution pictures with the standard resolution from the second decoder 1805, as
necessary, and implements thereon a process for a prescribed encoding to thereby make a
reencoding (step S714) to create a sequence of encoded bits, and supply to the multiplexer 1809.
[0343]

The multiplexer 1809 acquires sequences of encoded bit as reencoded and supplied,
and works complying with a prescribed syntax structure, to implement a process for a
multiplexing, while inserting identification data for identification of sets of data used in the
encoding, involving data on encoding modes and data on parameters of respective types, to
create a sequence of encoded bit as multiplexed to output (step S715). The present
embodiment involves a series of actions to be complete through the foregoing steps.

[0344]

According to the present embodiment, there is a moving picture reencoding system
operable by execution of the foregoing steps, permitting creation of a sequence of encoded bits
as reencoded. It is noted that there have been operations described as being parallel processes
according to the present embodiment, while those processed in parallel may be consecutively
processed in a configuration operable according to the present embodiment.

[0345]

Also in the eleventh embodiment, there has been a configuration depicted by a block
diagram and described as a hardware, whereas like the first to the tenth embodiment, there may
well be a set of functions of the reencoding system in Fig. 27 implemented as software

processes using a CPU and a program.
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[0346]

According to the present invention, there are moving picture decoding systems,
moving picture decoding methods, and moving picture decoding programs, as well as moving
picture reencoding systems, moving picture reencoding methods, and moving picture
reencoding programs, having their ranges of application to such apparatuses or systems,
methods, and programs as adapted for encoding and decoding moving pictures, without specific
limitations. For the present invention, applications cited may involve, for instance, broadcasting
equipment typified by TV, mobile telephones, teleconferences, monitors, reproducing systems
using a recording medium such as CD, DVD, or Blue-Ray Disc ®, recording and reproducing
systems using a recordable and rewritable recording medium such as DVD-R / RW or BD-R /
RW, HDD, or SD, imaging, recording and reproducing systems such as a camcorder, recording

and editing systems such as a an authoring system, and delivering systems for moving pictures.
Industrial Applicability

[0347]

According to the present invention, there are systems such as a moving picture
encoding system, having a first encoder working for services to encode moving pictures input
with a standard resolution, in combination with a first super-resolution enlarger working on
moving pictures input with the standard resolution, implementing a process for a
super-resolution enlargement including information on frequency components in the spatial
direction and the temporal direction that has been potentially contained in the input moving
pictures but unable to express to a sufficient degree by the standard resolution, followed by
implementing processes such as for a prescribed resolution conversion at a first resolution
converter, thus permitting a second encoder to make an encoding of moving pictures based on
an increased amount of information relative to an information amount of moving pictures input
with the standard resolution, as a resultant effect. At the second encoder, as reference signals
for the encoding there may be use of, among others, decoded signals as decoded at the first
encoder or as additionally processed through processes such as for a second super-resolution

enlargement and a second resolution conversion.

[0348]
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Moreover, according to the present invention, there are systems such as a moving
picture encoding system, having a first encoder working for services to encode moving pictures
input with a standard resolution, in combination with a first super-resolution enlarger working
on moving pictures input with the standard resolution, implementing a process for a
super-resolution enlargement including information on frequency components in the spatial
direction and the temporal direction that has been potentially contained in the input moving
pictures but unable to express to a sufficient degree by the standard resolution, followed by an
encoding of thus obtained signals at a third encoder, permitting the third encoder to make an
encoding of moving pictures based on an increased amount of information relative to an
information amount of moving pictures input with the standard resolution, as a resultant effect.
At the third encoder, as reference signals for the encoding there may be use of decoded signals
as decoded at the first encoder and processed through processes such as for a second
super-resolution enlargement or a third resolution conversion to enhance the resolution up to the
same resolution as first super-resolution enlarged signals. Still more, according to the present
invention, there are systems such as a moving picture decoding system, adapted to input thus
encoded moving pictures to decode, and yet more, according to the present invention, there are
systems such as a moving picture reencoding system, adapted to input thus encoded moving

pictures to decode and reencode.

Reference Signs List

[0349]

101 first accumulation buffer

102 first encoder

103 first super-resolution enlarger

104 first resolution converter

105 second super-resolution enlarger
106 second resolution converter
107 second encoder

108 third encoder
109 multiplexer
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1801
1802
1803
1804
1805
1806
1807
1808
1809

108

third resolution converter
demultiplexer

first decoder

first super-resolution enlarger
first resolution converter
second decoder

second resolution converter
third decoder

reencoder

multiplexer
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CLAIMS

1. A moving picture encoding system comprising:

a first encoder configured to work on a subsequence of a sequence of moving pictures
with a standard resolution to implement a first combination of processes for an encoding and a
decoding to create a first sequence of encoded bits and a set of decoded pictures with the
standard resolution;

a first super-resolution enlarger configured to work on the subsequence of the
sequence of moving pictures with the standard resolution to implement a process for a first
super-resolution enlargement to create a set of super-resolution enlarged pictures with a
resolution higher than the standard resolution;

a first resolution converter configured to work on the set of super-resolution enlarged
pictures to implement a process for a first resolution conversion to create a set of
super-resolution enlarged and converted pictures with the standard resolution; and

a second encoder configured to have the set of super-resolution enlarged and
converted pictures from the first resolution converter as a set of encoding target pictures to
implement a second combination of processes for a prediction and an encoding to create a

second sequence of encoded bits.

2. The moving picture encoding system according to claim 1, wherein the second
encoder is configured to have the set of decoded pictures from the first encoder as a set of
reference pictures to implement the second combination of processes for the prediction and the

encoding to create the second sequence of encoded bits.

3. The moving picture encoding system according to claim 1 or 2, further comprising:

a second super-resolution enlarger configured to acquire the set of decoded pictures
with the standard resolution from the first encoder to implement thereon a process for a second
super-resolution enlargement to create a set of super-resolution enlarged decoded pictures with a

resolution higher than the standard resolution; and
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a second resolution converter configured to work on the set of super-resolution
enlarged decoded pictures to implement a process for a second resolution conversion to create a
set of super-resolution enlarged and converted decoded pictures with the standard resolution,

wherein the second encoder is configured to have the set of super-resolution enlarged
and converted decoded pictures from the second resolution converter as a set of reference
pictures to implement the second combination of processes for the prediction and the encoding

to create the second sequence of encoded bits.

4, The moving picture encoding system according to any one of claims 1 to 3, wherein
the first super-resolution enlarger comprises:

a positioner configured to work in a processing for super-resolution enlargement, on a
combination of a base picture constituting a base therein and one or more observation pictures to
be based on, to make a positioning to pixel positions of a desirable high resolution, for an
interval-unequal sampling to create nonhomogeneous high resolution pictures;

an interpolator configured to work on nonhomogeneous high resolution pictures
created at the positioner, to implement a process for a prescribed nonhomogeneous interpolation
to create interpolated pictures with a desirable high resolution;

an estimated picture creator configured to acquire interpolated pictures created at the
interpolator, to implement thereon a process for a prescribed reconstruction to create estimated
pictures with a desirable resolution; and

a repetition determiner configured to acquire a nonhomogeneous high resolution
picture from the positioner and a nonhomogeneous estimated picture from the estimated picture
creator, for employment of the acquired pictures to follow a prescribed determination method to
determine whether or not a repetition of the processing for super-resolution enlargement is
necessary, and work depending on a result thereof] to operate as the repetition is necessary, to
provide the interpolator with information for a control to continue the processing, and operate as
the repetition is unnecessary, to provide the estimated picture creator with information for a
control to output a set of estimated pictures with a high resolution after super-resolution

enlargement.
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3. The moving picture encoding system according to any one of claims 1 to 4, further

comprising a multiplexer configured to operate complying with a prescribed syntax structure to
multiplex the first sequence of encoded bits from the first encoder, the second sequence of
encoded bits from the second encoder, and information on encoding parameters of respective

types used in the encoding at the first encoder and the encoding at the second encoder.

6. The moving picture encoding system according to any one of claims 2 to 5, further
comprising:

a first accumulation buffer configured to work in a course before the first encoder and
the first super-resolution enlarger, to accumulate subsequences of the sequence of moving
pictures with the standard resolution;

a second accumulation buffer configured to work in a course between the first
encoder and the second encoder, to accumulate sets of decoded pictures from the first encoder;

an accumulation controller configured to work for detections of buffer accumulation
amounts at the first accumulation buffer, the second accumulation buffer, the first encoder, and
the second encoder, to control the buffer accumulation amounts; and

a code rate controller configured to work on bases of the detections of buffer
accumulation amounts at the accumulation controller, to control code rates at the first encoder

and the second encoder.

7. A moving picture encoding system comprising:

a first encoder configured to work on a sequence of moving pictures with a standard
resolution to implement a first combination of processes for an encoding and a decoding to
create a first sequence of encoded bits and a set of decoded pictures with the standard resolution;

a first super-resolution enlarger configured to work on the sequence of moving
pictures with the standard resolution to implement a process for a first super-resolution
enlargement to create a set of super-resolution enlarged pictures with a resolution higher than
the standard resolution;

a second super-resolution enlarger configured to acquire the set of decoded pictures

from the first encoder to implement thereon a process for a second super-resolution enlargement
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to create a set of super-resolution enlarged decoded pictures with a resolution higher than the
standard resolution;

a third resolution converter configured to acquire the set of decoded pictures from the
first encoder to implement thereon a process for a third resolution conversion to create a set of
resolution converted enlarged decoded pictures with a resolution higher than the standard
resolution; and

a third encoder configured to have the set of super-resolution enlarged pictures from
the first super-resolution enlarger as a set of encoding target pictures, employing the set of
super-resolution enlarged decoded pictures from the second super-resolution enlarger and the
set of resolution converted enlarged decoded pictures from the third resolution converter as sets
of reference pictures, to implement thereon a third combination of processes for a prediction and

an encoding to create a third sequence of encoded bits.

8. A moving picture encoding system comprising:

a first encoder configured to work on a sequence of moving pictures with a standard
resolution to implement a first combination of processes for an encoding and a decoding to
create a first sequence of encoded bits and a set of decoded pictures with the standard resolution;

a first super-resolution enlarger configured to work on the sequence of moving
pictures with the standard resolution to implement a process for a first super-resolution
enlargement to create a set of super-resolution enlarged pictures with a resolution higher than
the standard resolution;

a third resolution converter configured to acquire the set of decoded pictures from the
first encoder to implement thereon a process for a third resolution conversion to create a set of
resolution converted enlarged decoded pictures with a resolution higher than the standard
resolution; and

a third encoder configured to have the set of super-resolution enlarged pictures from
the first super-resolution enlarger as a set of encoding target pictures, employing the set of
resolution converted enlarged decoded pictures from the third resolution converter as a set of
reference pictures, to implement thereon a third combination of processes for a prediction and

an encoding to create a third sequence of encoded bits.
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9. A moving picture encoding system comprising:

a first encoder configured to work on a sequence of moving pictures with a standard
resolution to implement a first combination of processes for an encoding and a decoding to
create a first sequence of encoded bits and a set of decoded pictures with the standard resolution;

a first super-resolution enlarger configured to work on the sequence of moving
pictures with the standard resolution to implement a process for a first super-resolution
enlargement to create a set of super-resolution enlarged pictures with a resolution higher than
the standard resolution;

a second super-resolution enlarger configured to acquire the set of decoded pictures
from the first encoder to implement thereon a process for a second super-resolution enlargement
to create a set of super-resolution enlarged decoded pictures with a resolution higher than the
standard resolution; and

a third encoder configured to have the set of super-resolution enlarged pictures from
the first super-resolution enlarger as a set of encoding target pictures, employing the set of
super-resolution enlarged decoded pictures from the second super-resolution enlarger as a set of
reference pictures, to implement thereon a third combination of processes for a prediction and

an encoding to create a third sequence of encoded bits.

10. A moving picture encoding system comprising:

a first encoder configured to work on a sequence of moving pictures with a standard
resolution to implement a first combination of processes for an encoding and a decoding to
create a first sequence of encoded bits and a set of decoded pictures with the standard resolution;

a first super-resolution enlarger configured to work on the sequence of moving
pictures with the standard resolution to implement a process for a first super-resolution
enlargement to create a set of super-resolution enlarged pictures with a resolution higher than
the standard resolution;

a first resolution converter configured to work on the set of super-resolution enlarged
pictures to implement a process for a first resolution conversion to create a set of

super-resolution enlarged and converted pictures with the standard resolution;
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a second super-resolution enlarger configured to acquire the set of decoded pictures

from the first encoder to implement thereon a process for a second super-resolution enlargement
to create a set of super-resolution enlarged decoded pictures with a resolution higher than the
standard resolution;

a second resolution converter configured to work on the set of super-resolution
enlarged decoded pictures from the second super-resolution enlarger to implement a process for
a second resolution conversion to create a set of super-resolution enlarged and converted
decoded pictures with the standard resolution;

a second encoder configured to have the set of super-resolution enlarged and
converted pictures from the first resolution converter as a set of encoding target pictures,
employing the set of decoded pictures from the first encoder and the set of super-resolution
enlarged and converted decoded pictures with the standard resolution from the second
resolution converter as sets of reference pictures, to implement thereon a second combination of
processes for a prediction and an encoding to create a second sequence of encoded bits;

a third resolution converter configured to acquire the set of decoded pictures from the
first encoder to implement thereon a process for a third resolution conversion to create a set of
resolution converted enlarged decoded pictures with a resolution higher than the standard
resolution; and

a third encoder configured to have the set of super-resolution enlarged pictures from
the first super-resolution enlarger as a set of encoding target pictures, employing the set of
super-resolution enlarged decoded pictures from the second super-resolution enlarger and the
set of resolution converted enlarged decoded pictures from the third resolution converter as sets
of reference pictures, to implement thereon a third combination of processes for a prediction and

an encoding to create a third sequence of encoded bits.

11. A moving picture encoding method comprising:
a step of implementing a first combination of processes for an encoding and a
decoding on a sequence of moving pictures with a standard resolution, creating a first sequence

of encoded bits and a set of decoded pictures with the standard resolution;
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a step of implementing a process for a first super-resolution enlargement on the
sequence of moving pictures with the standard resolution, creating a set of super-resolution
enlarged pictures with a resolution higher than the standard resolution;

a step of implementing a process for a first resolution conversion on the set of
super-resolution enlarged pictures, creating a set of super-resolution enlarged and converted
pictures with the standard resolution; and

a step of having the set of super-resolution enlarged and converted pictures as a set of
encoding target pictures, implementing thereon a second combination of processes for a

prediction and an encoding, creating a second sequence of encoded bits.

12. A moving picture encoding program configured to have a computer exccute:

a step of implementing a first combination of processes for an encoding and a
decoding on a sequence of moving pictures with a standard resolution, creating a first sequence
of encoded bits and a set of decoded pictures with the standard resolution;

a step of implementing a process for a first super-resolution enlargement on the
sequence of moving pictures with the standard resolution, creating a set of super-resolution
enlarged pictures with a resolution higher than the standard resolution;

a step of implementing a process for a first resolution conversion on the set of
super-resolution enlarged pictures, creating a set of super-resolution enlarged and converted
pictures with the standard resolution; and

a step of having the set of super-resolution enlarged and converted pictures as a set of
encoding target pictures, implementing thereon a second combination of processes for a

prediction and an encoding, creating a second sequence of encoded bits.

13. A moving picture decoding system comprising;:
a demultiplexer configured to work on a sequence of input encoded bits to implement
a process for a prescribed demultiplexing to output at least a first and a second sequence of

encoded bits;
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a first decoder configured to acquire the first sequence of encoded bits obtained with a

standard resolution at the demultiplexer to implement thereon a process for a prescribed first
decoding to create a sequence of decoded pictures with the standard resolution;

a first super-resolution enlarger configured to acquire the sequence of decoded
pictures created with the standard resolution at the first decoder to implement thereon a process
for a prescribed super-resolution enlargement to create a sequence of super-resolution enlarged
decoded pictures;

a first resolution converter configured to acquire the sequence of super-resolution
enlarged decoded pictures created at the first super-resolution enlarger to implement thercon a
process for a prescribed resolution conversion to create a sequence of super-resolution decoded
pictures with the standard resolution; and

a second decoder configured to acquire the second sequence of encoded bits obtained
with the standard resolution at the demultiplexer, the sequence of decoded pictures created with
the standard resolution at the first decoder, and the sequence of super-resolution decoded
pictures created with the standard resolution at the first resolution converter, to implement
thereon a combination of processes for a prescribed prediction and a prescribed second
decoding being a decoding with an extension of the standard resolution, to create a sequence of
super-resolution pictures decoded with the standard resolution.

14. The moving picture decoding system according to claim 13, comprising:

the demultiplexer being configured to work on the sequence of input encoded bits to
implement the process for the prescribed demultiplexing to further output a third sequence of
encoded bits;

a second resolution converter configured to acquire the sequence of decoded pictures
with the standard resolution from the first decoder to implement thereon a process for a
prescribed resolution conversion to create a sequence of enlarged decoded pictures with a high

resolution as a resolution higher than the standard resolution; and

a third decoder configured to acquire the third sequence of encoded bits obtained with

the high resolution at the demultiplexer, the sequence of super-resolution enlarged decoded



10

15

20

25

117
pictures created at the first super-resolution enlarger, and the sequence of enlarged decoded
pictures with the high resolution from the second resolution converter, to implement thereon a
combination of processes for a prescribed prediction and a prescribed third decoding being a
decoding with an extension of the high resolution, to create a sequence of super-resolution

enlarged pictures as decoded.

15. A moving picture reencoding system comprising:

a demultiplexer configured to work on a sequence of input encoded bits to implement
a process for a prescribed demultiplexing to output at least a first and a second sequence of
encoded bits;

a first decoder configured to acquire the first sequence of encoded bits obtained with a
standard resolution at the demultiplexer to implement thereon a process for a prescribed first
decoding to create a sequence of decoded pictures with the standard resolution;

a first super-resolution enlarger configured to acquire the sequence of decoded
pictures created with the standard resolution at the first decoder to implement thereon a process
for a prescribed super-resolution enlargement to create a sequence of super-resolution enlarged
decoded pictures;

a first resolution converter configured to acquire the sequence of super-resolution
enlarged decoded pictures created at the first super-resolution enlarger to implement thereon a
process for a prescribed resolution conversion to create a sequence of super-resolution decoded
pictures with the standard resolution;

a second decoder configured to acquire the second sequence of encoded bits obtained
with the standard resolution at the demultiplexer, the sequence of decoded pictures created with
the standard resolution at the first decoder, and the sequence of super-resolution decoded
pictures created with the standard resolution at the first resolution converter, to implement
thereon a process for a prescribed second decoding being a decoding with an extension of the
standard resolution, to create a sequence of super-resolution pictures decoded with the standard

resolution;

a reencoder configured to acquire from the first decoder information on coefficients of
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orthogonal transform in a course of decoding thereof, and from the second decoder information
on coefficients of orthogonal transform in an extension layer of the standard resolution in a
course of decoding thereof, to make a synthesis of respective information on coefficients of
orthogonal transform and implement thereon a process for a prescribed entropy encoding to
create a sequence of encoded bits as reencoded; and

a multiplexer configured to acquire the sequence of encoded bits reencoded at the
reencoder, to implement thereon a process for a multiplexing complying with a prescribed
syntax structure, inserting encoding information inclusive of identification information for
identification of information on encoding modes and parameters of respective types used, to

create a sequence of encoded bits as multiplexed.

16. The moving picture reencoding system according to claim 15, wherein the reencoder
is configured to acquire the sequence of decoded pictures with the standard resolution from the
first decoder, the sequence of super-resolution decoded pictures with the standard resolution
from the first resolution converter, and the sequence of super-resolution pictures with the
standard resolution from the second decoder, to implement thereon a process for a prescribed

encoding to create a sequence of encoded bits as reencoded.

17. A moving picture decoding method comprising:

a step of implementing a process for a prescribed demultiplexing on a sequence of
input encoded bits, outputting at least a first and a second sequence of encoded bits;

a step of acquiring the first sequence of encoded bits obtained with a standard
resolution through the process for the prescribed demultiplexing, implementing thereon a
process for a prescribed first decoding, creating a sequence of decoded pictures with the
standard resolution; |

a step of acquiring the sequence of decoded pictures created with the standard
resolution through the process for the prescribed first decoding, implementing thereon a process
for a prescribed super-resolution enlargement, creating a sequence of super-resolution enlarged

decoded pictures;
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a step of acquiring the sequence of super-resolution enlarged decoded pictures created

through the process for the prescribed super-resolution enlargement, implementing thereon a
process for a prescribed resolution conversion, creating a sequence of super-resolution decoded
pictures with the standard resolution; and

a step of acquiring the second sequence of encoded bits obtained with the standard
resolution through the process for the prescribed demultiplexing, the sequence of decoded
pictures created with the standard resolution through the process for the prescribed first
decoding, and the sequence of super-resolution decoded pictures created with the standard
resolution through the process for the prescribed resolution conversion, implementing thereon a
combination of processes for a prescribed prediction and a prescribed second decoding being a
decoding with an extension of the standard resolution, creating a sequence of super-resolution
pictures decoded with the standard resolution.

18. The moving picture decoding method according to claim 17, comprising:
a step of implementing the process for the prescribed demultiplexing on the
sequence of input encoded bits, outputting a third sequence of encoded bits;

a step of acquiring the sequence of decoded pictures created with the standard
resolution through the process for the prescribed first decoding, implementing thereon a process
for a prescribed resolution conversion, creating a sequence of enlarged decoded pictures with a
high resolution as a resolution higher than the standard resolution; and

a step of acquiring the third sequence of encoded bits obtained with the high resolution
through the process for the prescribed demultiplexing, the sequence of super-resolution enlarged
decoded pictures created through the process for the prescribed super-resolution enlargement,
and the sequence of enlarged decoded pictures created with the high resolution through the
process for the prescribed resolution conversion, implementing thereon a combination of
processes for a prescribed prediction and a prescribed third decoding being a decoding with an
extension of the high resolution, creating a sequence of super-resolution enlarged pictures as

decoded.
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19. A moving picture reencoding method comprising:

a step of implementing a process for a prescribed demultiplexing on a sequence of
input encoded bits;

a step of acquiring a first sequence of encoded bits obtained with a standard resolution
through the process for the prescribed demultiplexing, implementing thereon a process for a
prescribed first decoding, creating a sequence of decoded pictures with the standard resolution;

a step of acquiring the sequence of decoded pictures created with the standard
resolution through the process for the prescribed first decoding, implementing thereon a process
for a prescribed super-resolution enlargement, creating a sequence of super-resolution enlarged
decoded pictures;

a step of acquiring the sequence of super-resolution enlarged decoded pictures created

through the process for the prescribed super-resolution enlargement, implementing thereon a
process for a prescribed resolution conversion, creating a sequence of super-resolution decoded
pictures with the standard resolution;

a step of acquiring a second sequence of encoded bits obtained with the standard
resolution through the process for the prescribed demultiplexing, the sequence of decoded
pictures created with the standard resolution through the process for the prescribed first
decoding, and the sequence of super-resolution decoded pictures created with the standard
resolution through the process for the prescribed resolution conversion, implementing thereon a
process for a prescribed second decoding being a decoding with an extension of the standard
resolution, creating a sequence of super-resolution pictures decoded with the standard

resolution;

a step of acquiring information on coefficients of orthogonal transform in a course of
decoding in the process for the prescribed first decoding, and information on coefficients of
orthogonal transform in an extension layer of the standard resolution in a course of decoding in
the process for the prescribed second decoding being a decoding with an extension of the
standard resolution, making a synthesis of respective information on coefficients of orthogonal
transform, implementing thereon a process for a prescribed entropy encoding, creating a

sequence of encoded bits as reencoded; and
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a step of acquiring the sequence of encoded bits as reencoded, implementing thereon a
process for a multiplexing complying with a prescribed syntax structure, inserting encoding
information inclusive of identification information for identification of information on encoding
modes and parameters of respective types used, creating a sequence of encoded bits as

multiplexed.

20. A moving picture decoding program configured to have a computer execute:

a step of implementing a process for a prescribed demultiplexing on a sequence of
input encoded bits, outputting at least a first and a second sequence of encoded bits;

a step of acquiring the first sequence of encoded bits obtained with a standard
resolution through the process for the prescribed demultiplexing, implementing thereon a
process for a prescribed first decoding, creating a sequence of decoded pictures with the
standard resolution;

a step of acquiring the sequence of decoded pictures created with the standard
resolution through the process for the prescribed first decoding, implementing thereon a process
for a prescribed super-resolution enlargement, creating a sequence of super-resolution enlarged
decoded pictures;

a step of acquiring the sequence of super-resolution enlarged decoded pictures created
through the process for the prescribed super-resolution enlargement, implementing thereon a
process for a prescribed resolution conversion, creating a sequence of super-resolution decoded
pictures with the standard resolution; and

a step of acquiring the second sequence of encoded bits obtained with the standard
resolution through the process for the prescribed demultiplexing, the sequence of decoded
pictures created with the standard resolution through the process for the prescribed first
decoding, and the sequence of super-resolution decoded pictures created with the standard
resolution through the process for the prescribed resolution conversion, implementing thereon a
combination of procésses for a prescribed prediction and a prescribed second decoding being a
decoding with an extension of the standard resolution, creating a sequence of super-resolution

pictures decoded with the standard resolution.
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21. A moving picture reencoding program configured to have a computer execute:

a step of implementing a process for a prescribed demultiplexing on a sequence of
input encoded bits;

a step of acquiring a first sequence of encoded bits obtained with a standard resolution
through the process for the prescribed demultiplexing, implementing thereon a process for a
prescribed first decoding, creating a sequence of decoded pictures with the standard resolution;

a step of acquiring the sequence of decoded pictures created with the standard
resolution through the process for the prescribed first decoding, implementing thereon a process
for a prescribed super-resolution enlargement, creating a sequence of super-resolution enlarged
decoded pictures;

a step of acquiring the sequence of super-resolution enlarged decoded pictures created
through the process for the prescribed super-resolution enlargement, implementing thereon a
process for a prescribed resolution conversion, creating a sequence of super-resolution decoded
pictures with the standard resolution;

a step of acquiring a second sequence of encoded bits obtained with the standard
resolution through the process for the prescribed demultiplexing, the sequence of decoded
pictures created with the standard resolution through the process for the prescribed first
decoding, and the sequence of super-resolution decoded pictures created with the standard
resolution through the process for the prescribed resolution conversion, implementing thereon a
process for a préscn'bed second decoding being a decoding with an extension of the standard
resolution, creating a sequence of super-resolution pictures decoded with the standard

resolution;

a step of acquiring information on coefficients of orthogonal transform in a course of
decoding in the process for the prescribed first decoding, and information on coefficients of
orthogonal transform in an extension layer of the standard resolution in a course of decoding in
the process for the prescribed second decoding being a decoding with an extension of the
standard resolution, making a synthesis of respective information on coefficients of orthogonal

transform, implementing thereon a process for a prescribed entropy encoding, creating a
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sequence of encoded bits as reencoded; and
a step of acquiring the sequence of encoded bits as reencoded, implementing thereon a
process for a multiplexing complying with a prescribed syntax structure, inserting encoding
information inclusive of identification information for identification of information on encoding
modes and parameters of respective types used, creating a sequence of encoded bits as

multiplexed.
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Substitute for Form PTO-875 12/995,039 11/29/2010 | [ To be Mailed
APPLICATION AS FILED — PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY [] OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($) RATE ($) FEE ($)
L1 Basic Fee N/A N/A N/A N/A
(37 CFR1.16(a) (b) or (c])
[ searcH Fee N/A N/A N/A N/A
(37 CFR1.16(0 (i) or (m)
|:| EXAMINATION FEE
(37 CFR 1.16(0), (B}, or (a) N/A N/A N/A N/A
O e K K- A
INDEPENDENT CLAIMS ) N _ _
(37 CFR 1.16(h)) minus 3 = X $ = X $ _
If the specification and drawings exceed 100
O sheets of paper, the application size fee due
ASF;P&%U?N SIZE FEE is $250 ($125 for small entity) for each
¢ 16(s)) additional 50 sheets or fraction thereof. See
35 U.S.C. 41(a)(1)(G) and 37 CFR 1.16(s).
[] MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16()
* If the difference in column 1 is less than zero, enter “0” in column 2. TOTAL TOTAL
APPLICATION AS AMENDED — PART I
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
- | 11/29/2010 | jrreq PREVIOUSLY EXTRA RATE® | Fee (9) RATE ($) FEE ($)
E AMENDMENT PAID FOR
S ;I'?gaa)l) (37 CFR - 05 Minus | = 25 -0 X$ = OR | x gs52= 0
3 .
5 g;ig;;grzﬁ?&th» ~16 Minus | 16 -0 X$ = OR | x $220= 0
<§E I:l Application Size Fee (37 CFR 1.16(s))
|:| FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL TOTAL
ADD'L OR ADDL 0
FEE FEE
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
AFTER PREVIOUSLY EXTRA RATE (§) FEE ($) RATE ($) FEE ($)
— AMENDMENT PAID FOR
5 ;r.?g(?)l) (37 CFR * Minus I * _ X $ = OR | X$ =
S s ] - = A o
5 I:l Application Size Fee (37 CFR 1.16(s))
=
<C |:| FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL TOTAL
ADD’L OR ADD’L
FEE FEE

Legal Instrument Examiner:

/ROLITA WIMBUSH/

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

This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering,
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S.
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.



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 APPLICANT ATTY. DOCKET NO. |
12/995,039 Satoru Sakazume 311810
20529 | INTERNATIONAL APPLICATION NO. |
THE NATH LAW GROUP PCT/1P2009/059801
112 South West Street LA. FILING DATE PRIORITY DATE
Alexandria, VA 22314 05/28/2009 05/30/2008

CONFIRMATION NO. 7504
371 ACCEPTANCE LETTER

R

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 determined that the above identified international application has
met the requirements of 35 U.S.C. 371, and is ACCEPTED for national patentability examination in the United
States Patent and Trademark Office.

The United States Application Number assigned to the application is shown above and the relevant dates are:

11/29/2010 11/29/2010
DATE OF RECEIPT OF 35 U.S.C. 371(c)(1), DATE OF COMPLETION OF ALL
(c)(2) and (c)(4) REQUIREMENTS 35 U.S.C. 371 REQUIREMENTS

A Filing Receipt (PTO-103X) will be issued for the present application in due course. THE DATE APPEARING
ON THE FILING RECEIPT AS THE " FILING DATE" IS THE DATE ON WHICH THE LAST OF THE 35
U.S.C. 371 (c)(1), (¢)(2) and (c)(4) REQUIREMENTS HAS BEEN RECEIVED IN THE OFFICE. THIS DATE
IS SHOWN ABOVE. 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). Once the Filing Receipt has been received, send all
correspondence to the Group Art Unit designated thereon.

The following items have been received:

+ Copy of the International Application filed on 11/29/2010
+ English Translation of the A filed on 11/29/2010

+ Copy of the International Search Report filed on 11/29/2010
* Preliminary Amendments filed on 11/29/2010

« Information Disclosure Statements filed on 11/29/2010

+ Oath or Declaration filed on 11/29/2010

» Request for Immediate Examination filed on 11/29/2010
+ U.S. Basic National Fees filed on 11/29/2010

+ Assignee Statement for PGPUB filed on 11/29/2010

* Priority Documents filed on 11/29/2010

+ Specification filed on 11/29/2010

+ Claims filed on 11/29/2010

+ Abstracts filed on 11/29/2010

+ Drawings filed on 11/29/2010
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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)

BRIAN A HARDEN

Telephone: (703) 756-1815
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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 12/995,039
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
e .00 0) N/A N/A N/A N/A 330
SEARCH FEE
o o o N/A N/A N/A N/A 430
EXAMINATION FEE
N FEE N/A N/A N/A N/A 220
TOTAL CLAIMS ) *
(37 CFR 1.16(i)) 25 minus 20= 5 OR |« 52 260
INDEPENDENT CLAIMS . *
(37 CFR 1.16(h)) 16 minus 3 = 13 x 220 2860
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $270 ($135 for small entity) for each additional 270
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 4370
APPLICATION AS AMENDED - PART I
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
i Total . i = =
s (37 CF% ?.16(i)) Minus OR |x
a Independent * Minus | *** =
E (37 CFR 1.16(h) OR |x
<§( Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
{Column 1) {Column 2) {Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
L Total * Minus b =
= (37 CF% ?.16(i)) OR |x
% Independent * Minus | *** = OR N
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.




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 RECD ATTY.DOCKET.NO TOT CLAIMS|IND CLAIMS
12/995,039 11/29/2010 4370 31181U 25 16
CONFIRMATION NO. 7504
20529 FILING RECEIPT
THE NATH LAW GROUP
112 South West Street RO AV AT
000000045089

Alexandria, VA 22314
Date Mailed: 12/23/2010

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
Applicant(s)

Satoru Sakazume, Kanagawa-ken, JAPAN;
Assignment For Published Patent Application

VICTOR COMPANY OF JAPAN, LIMITED, Yokohama-shi, Kanagawa, JP
Power of Attorney: The patent practitioners associated with Customer Number 20529

Domestic Priority data as claimed by applicant
This application is a 371 of PCT/JP2009/059801 05/28/2009

Foreign Applications
JAPAN P2009-123960 05/22/2009
JAPAN P2008-142433 05/30/2008

If Required, Foreign Filing License Granted: 12/21/2010

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 12/995,039

Projected Publication Date: 03/31/2011
Non-Publication Request: No

Early Publication Request: No
Title

MOVING PICTURE ENCODING SYSTEM, MOVING PICTURE ENCODING METHOD, MOVING
PICTURE ENCODING PROGRAM, MOVING PICTURE DECODING SYSTEM, MOVING PICTURE

DECODING METHOD, MOVING PICTURE DECODING PROGRAM, MOVING PICTURE
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REENCODING SYTEM, MOVING PICTURE REENCODING METHOD, AND MOVING PICTURE
REENCODING PROGRAM

Preliminary Class
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 (1-866-999-4158).

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
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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).
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MULTIPLE DEPENDENT CLAIM
FEE CALCULATION SHEET

Substitute for Form PTO-1360
(For use with Form PTO/SB/06)

Application Number

12995039

Filing Date

Applicant(s) Satoru SAKAZUME

* 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 51
2 1 1 52
3 2 1 53
4 (1) 1 54
5 (1) 1 55
6 (1) 1 56
7 1 1 57
8 1 1 58
9 1 1 59
10 1 1 60
11 1 1 61
12 1 1 62
13 1 1 63
14 1 1 64
15 1 1 65
16 1 1 66
17 1 1 67
18 1 1 68
19 1 1 69
20 1 1 70
21 1 1 71
22 1 72
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24 1 74
25 1 75
26 1 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 14 16 0
Total 8 ‘J 9 ‘J 0 ‘J
Depend
N N N




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 |
12/995,039 11/29/2010 Satoru Sakazume 311810
CONFIRMATION NO. 7504
20529 PUBLICATION NOTICE
THE NATH LAW GROUP
112 South West Street IR TR LAV
000000046870533

Alexandria, VA 22314

Title:MOVING PICTURE ENCODING SYSTEM, MOVING PICTURE ENCODING METHOD, MOVING PICTURE
ENCODING PROGRAM, MOVING PICTURE DECODING SYSTEM, MOVING PICTURE DECODING METHOD,
MOVING PICTURE DECODING PROGRAM, MOVING PICTURE REENCODING SYTEM, MOVING PICTURE
REENCODING METHOD, AND MOVING PICTURE REENCODING PROGRAM

Publication No.US-2011-0075734-A1
Publication Date:03/31/2011

NOTICE OF PUBLICATION OF APPLICATION

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

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

The publication process established by the Office does not provide for mailing a copy of the publication to
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set forth
in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTO's Office of
Public Records. The Office of Public Records can be reached by telephone at (703) 308-9726 or (800) 972-6382,
by facsimile at (703) 305-8759, by mail addressed to the United States Patent and Trademark Office, Office of
Public Records, Alexandria, VA 22313-1450 or via the Internet.

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

dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through the Patent
Electronic Business Center at www.uspto.gov using the public side of the Patent Application Information and
Retrieval (PAIR) system. The direct link to access this status information is currently http://pair.uspto.gov/. Prior to
publication, such status information is confidential and may only be obtained by applicant using the private side of
PAIR.

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

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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Doc code: IDS PTO/SB/08a (01-10)

Lo . . . Approved for use through 07/31/2012. OMB 0651-0031
Doc description: Information Disclosure Statement (IDS) Filed U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERGE

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

Application Number 12995039

Filing Date 2010-11-29
INFORMATION DISCLOSURE First Named Inventor | Satoru SAKAZUME
STATEMENT BY APPLICANT At Unit e
( Not for submission under 37 CFR 1.99)

Examiner Name PICON-FELICIANO, ANA J

Attorney Dacket Number 31181U

U.S.PATENTS Remove
. . . . Pages,Columns,Lines where
E)l(gm*lner Cite Patent Number Kind Issue Date Nar.ne of Patentee or Applicant Relevant Passages or Relevant
Initial No Ccde! of cited Document )
Figures Appear
1
If you wish to add additional U.S. Patent citation information please click the Add button. Add
U.S.PATENT APPLICATION PUBLICATIONS Remove
Examiner| .. Fublication Kind | Publication Name of Patentee or Applicant Pages,Columns Lines where
e Cite No . Relevant Passages or Relevant
Initial Number Code’| Date of cited Document

Figures Appear

1 20070064795 Al 2007-03-22 Cho et al.

If you wish to add additional U.S. Published Application citation information please click the Add button. Add

FOREIGN PATENT DOCUMENTS Remove

Name of Patentee or Pages,Columns Lines
Examiner| Cite | Foreign Document Country Kind | Publication where Relevant

. ) 5
Initial* No | Number3 Code2? j Code4| Date Applicant of cited Passages or Relevant T
Document .
Figures Appear
English Abstract cover
1 2007-110348 JP A 2007-04-26 NTT DOCOMO INC page attached
separately.

If you wish to add additional Foreign Patent Document citation informaticn please click the Add button ~ Add

NON-PATENT LITERATURE DOCUMENTS Remove

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

Examiner| Cite
Initials* | No
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Application Number 12995039

Filing Date 2010-11-29

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor | Satoru SAKAZUME
Art Unit 2482
Examiner Name PICON-FELICIANQ, ANA J

Attorney Dacket Number 31181U

1 Office action issued on September 28, 2012 in the counterpart Chinese Application, ten (10} pages |:|

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

Examiner Signature Date Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 60%. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO

Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible. 5 Applicant is to place a check mark here i
English language translation is attached.

EFS Web 2.1.17



Application Number 12995039

Filing Date 2010-11-29
INFORMATION DISCLOSURE First Named Inventor | Satoru SAKAZUME
STATEMENT BY APPLICANT At Uni
.. nit 2482
( Not for submission under 37 CFR 1.99)
Examiner Name PICON-FELICIANQ, ANA J

Attorney Dacket Number 31181U

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of informaticn contained in the information disclosure statement was first cited in any communication
[] from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[ ] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

[ ] See attached certification statement.
[] The fee setforthin 37 CFR 1.17 (p) has been submitted herewith.

A certification statement is not submitted herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature {Jerald L. Meyer/ Date (YYYY-MM-DD) 2012-12-19

Name/Print Jerald L. Meyer Registration Number 41194

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.14. This collecticn is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Privacy Act Statement

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

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

1.

The infarmation on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.5.C. 552} and the Privacy Act (5 U.S5.C. 552a). Records from this system of records may be disclesed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

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

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 informatioh shall be required to comply with the
requirements of the Privacy Act of 1874, as amended, pursuant to 5 U.S5.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
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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
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Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 1 MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, 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 29 November 2010.
[] 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[ Claim(s) 2-26 is/are pending in the application.
5a) Of the above claim(s) is/are withdrawn from consideration.
6)[] Claim(s) ____is/are allowed.
7) Claim(s) ____is/are rejected.
8)[] Claim(s) _____is/are objected to.
9] Claim(s) 2-26 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)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a)J Al b)[]Some * ¢)[] 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.
3.0 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) D Notice of References Cited (PTO-892) 3) |:| Interview Summary (PTO-413)
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DETAILED ACTION
Election/Restrictions

REQUIREMENT FOR UNITY OF INVENTION

As provided in 37 CFR 1.475(a), a national stage application shall relate to one
invention only or to a group of inventions so linked as to form a single general inventive
concept (“requirement of unity of invention”). Where a group of inventions is claimed in
a national stage application, the requirement of unity of invention shall be fulfilled only
when there is a technical relationship among those inventions involving one or more of
the same or corresponding special technical features. The expression “special technical
features” shall mean those technical features that define a contribution which each of
the claimed inventions, considered as a whole, makes over the prior art.

The determination whether a group of inventions is so linked as to form a single
general inventive concept shall be made without regard to whether the inventions are
claimed in separate claims or as alternatives within a single claim. See 37 CFR
1.475(e).

1. This application contains claims directed to more than one species of the generic
invention. These species are deemed to lack unity of invention because they are not so
linked as to form a single general inventive concept under PCT Rule 13.1.

The species are as follows:

a. Species A: Figures 1 and 8

b. Species B: Figures 7 and 9

c. Species C: Figure 10
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d. Species D: Figure 13

e. Species E: Figure 16

f. Species F: Figure 17

g. Species G: Figure 18

h. Species H: Figure 19

j. Species |: Figure 22

Applicant is required, in reply to this action, to elect a single species to which the
claims shall be restricted if no generic claim is finally held to be allowable. The reply
must also identify the claims readable on the elected species, including any claims
subsequently added. An argument that a claim is allowable or that all claims are generic
is considered non-responsive unless accompanied by an election.

Upon the allowance of a generic claim, applicant will be entitled to consideration
of claims to additional species which are written in dependent form or otherwise require
all the limitations of an allowed generic claim. Currently, the following claim(s) are
generic: 2-26.

2. The groups of inventions listed above do not relate to a single general inventive
concept under PCT Rule 13.1 because, under PCT Rule 13.2, they lack the same or
corresponding special technical features for the following reasons:
e FEach species relate to an encoder and a respective decoder under class
375/240.12.

e Species would require a different search among them.
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Applicant is advised that the reply to this requirement to be complete must
include (i) an election of a species or a grouping of patentably indistinct species
to be examined even though the requirement may be traversed (37 CFR 1.143) and
(ii) identification of the claims encompassing the elected species or grouping of
patentably indistinct species, including any claims subsequently added. An argument
that a claim is allowable or that all claims are generic is considered nonresponsive
unless accompanied by an election.

The election may be made with or without traverse. To preserve a right to
petition, the election must be made with traverse. If the reply does not distinctly and
specifically point out supposed errors in the election of species requirement, the election
shall be treated as an election without traverse. Traversal must be presented at the time
of election in order to be considered timely. Failure to timely traverse the requirement
will result in the loss of right to petition under 37 CFR 1.144. If claims are added after
the election, applicant must indicate which of these claims are readable on the elected
species or grouping of patentably indistinct species.

Should applicant traverse on the ground that the species, or groupings of
patentably indistinct species from which election is required, are not patentably distinct,
applicant should submit evidence or identify such evidence now of record showing the
species to be obvious variants or clearly admit on the record that this is the case. In
either instance, if the examiner finds one of the species unpatentable over the prior art,
the evidence or admission may be used in a rejection under 35 U.S.C. 103 or pre-AlA

35 U.S.C. 103(a) of the other species.
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Upon the allowance of a generic claim, applicant will be entitled to consideration
of claims to additional species which depend from or otherwise require all the limitations

of an allowable generic claim as provided by 37 CFR 1.141.

Conclusion

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to ANA PICON-FELICIANO whose telephone number is
(671)272-5252. The examiner can normally be reached on Monday-Friday 9am to 5pm.

If attempts to reach the examiner by telephone are unsuccessful, the examiner's
supervisor, Christopher Kelley can be reached on 571-272-7331. 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.
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/ANA PICON-FELICIANO/
Examiner, Art Unit 2482

/CHRISTOPHER S KELLEY/
Supervisory Patent Examiner, Art Unit 2482
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Attorney Docket No. 31181U

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re patent application of:

SAKAZUME Conf. No.: 7504
Serial No. 12/995,039 Art Unit: 2482
Filed: November 29, 2010 Examiner: PICON-FELICIANO

For:  MOVING PICTURE ENCODING SYSTEM, MOVING PICTURE ENCODING
METHOD, MOVING PICTURE ENCODING PROGRAM, MOVING PICTURE
DECODING SYSTEM, MOVING PICTURE DECODING METHOD, MOVING
PICTURE DECODING PROGRAM, MOVING PICTURE REENCODING SYTEM,
MOVING PICTURE REENCODING METHOD, AND MOVING PICTURE
REENCODING PROGRAM

RESPONSE TO RESTRICTION REQUIREMENT

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Dear Commissioner:

This paper is prepared and filed in response to the outstanding Restriction Requirement
bearing a mailing date of September 17, 2013 (“Office Action”). Applicants do not believe that
any extension of time is necessary under 37 C.F.R. §1.136(a). Applicants believe that no fees are
required at this time. However, if any fees are required for further extension of time, or any other
additional fees are required, such fees are hereby authorized to be charged to Deposit Account No.
14-0112. In view of the following election and remarks, the Applicant respectfully requests the

Examiner to conduct a first substantive examination of the application.
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REMARKS

1. FElections/Restriction Summary

This Office Action alleges that this application contains claims directed to more than one
species of the generic invention. These species are alleged to lack unity of invention because they
are not so linked as to form a single general inventive concept under PCT Rule 13.1. The species
are as follows:

a. Species A: Figures 1 and §;

b. Species B:  Figures 7 and 9;

c. Species C: Figure 10;

d. Species D: Figure 13;

e. Species E:  Figure 16;

f. Species F:  Figure 17;

g. Species G: Figure 18;

h. Species H: Figure 19; and

1. Species I:  Figure 22.

Applicant is required to elect a single species to which the claims shall be restricted if no
generic claim is finally held to be allowable. The reply must also identify the claims readable on
the elected species, including any claims subsequently added.

Upon the allowance of a generic claim, Applicant will be entitled to consideration of
claims to additional species which are written in dependent form or otherwise require all the

limitations of an allowed generic claim. Currently, the following claims are generic: 2-26.
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11. Applicant’s Response - Election and Identification of Claims

Applicant hereby elects Species D: Figure 13, without traverse, and identifies claims 2-26
as encompassing the elected species. Applicant submits that this election without traverse is not
meant to concede any of the remarks made by the Examiner in the Office Action.

CONCLUSION

In light of the foregoing, Applicant respectfully requests that the Examiner conduct a first
substantive examination of the application. In the event the Examiner finds any issues outstanding
after considering this Response, the Examiner is invited to contact Applicants’ undersigned
representative at the number below. Prompt and favorable consideration of this Reply is

respectfully requested.

Respectfully submitted,
October 17,2013 /Jerald L. Meyer/
NATH, GOLDBERG & MEYER Jerald L. Meyer
112 South West Street Reg. No. 41,194
Alexandria, VA 22314-2891 Scott C. Langford
Tel: 703-548-6284 Reg. No. 70,675
Fax: 703-683-8396 Customer No. 20529
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Application No. Applicant(s)

) .. ) 12/995,039 SAKAZUME, SATORU
Examiner-Initiated Interview Summary i i
Examiner Art Unit
ANA PICON-FELICIANO 2482

All participants (applicant, applicant’s representative, PTO personnel):

(1) ANA PICON-FELICIANO-Patent Examiner. (3) .

(2) Scott C. Langford-Attorney. 4) )

Date of Interview: 27 January 2014.

Type: [X Telephonic [ Video Conference
[] Personal [copy given to: [] applicant  [] applicant’s representative]

Exhibit shown or demonstration conducted: [] Yes X No.
If Yes, brief description:

Issues Discussed []101 [112 [J102 [J103 [XOthers

(For each of the checked box(es) above, please describe below the issue and detailed description of the discussion)
Claim(s) discussed: 2-26.
Identification of prior art discussed: None.

Substance of Interview
(For each issue discussed, provide a detailed description and indicate if agreement was reached. Some topics may include: identification or clarification of a
reference or a portion thereof, claim interpretation, proposed amendments, arguments of any applied references etc...)

Applicant was informed that there was a typographical error in the Requirement for Restriction/Election mailed on 17
September 2013 regarding claims 2-26 pending in the application. Examiner clarified that claims 2-26 are not

generic.

Applicant recordation instructions: It is not necessary for applicant to provide a separate record of the substance of interview.

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete and proper recordation of
the substance of an interview should include the items listed in MPEP 713.04 for complete and proper recordation including the identification of the
general thrust of each argument or issue discussed, a general indication of any other pertinent matters discussed regarding patentability and the
general results or outcome of the interview, to include an indication as to whether or not agreement was reached on the issues raised.

[ Attachment

/ANA PICON-FELICIANO/ /CHRISTOPHER S KELLEY/
Examiner, Art Unit 2482 Supervisory Patent Examiner, Art Unit 2482

U.S. Patent and Trademark Office
PTOL-413B (Rev. 8/11/2010) Interview Summary Paper No. 20140122
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Application No. Applicant(s)
12/995,039 SAKAZUME, SATORU

Office Action Summary Examiner Art Unit AIA (First Inventor to File)
ANA PICON-FELICIANO 2482 ,S\l*gt”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 29 November 2010.
[ 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)[J 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) 2-26 is/are pending in the application.
5a) Of the above claim(s) 2-6 and 10-26 is/are withdrawn from consideration.

6)[] Claim(s) is/are allowed.

7)X Claim(s) 7-9is/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/eatents/init_events/pph/indax.jsp or send an inquiry to PPHfesdback@uspio.qoy.

Application Papers
10)[X] The specification is objected to by the Examiner.
11)[X] The drawing(s) filed on 11/29/2010 is/are: a)[X] 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)XJ Al b)[] Some** ¢)[] None of the:
1.[X] Certified copies of the priority documents have been received.
2.[] Certified copies of the priority documents have been received in Application No.
3..XI Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
** See the attached detailed Office action for a list of the certified copies not received.

Attachment(s})

1) & Notice of References Cited (PTO-892) 3) D Interview Summary (PTO-413)
. . Paper No(s)/Mail Date.

2) & Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4) D Other- —

Paper No(s)/Mail Date See Continuation Sheet.

U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20140430
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Continuation of Attachment(s) 2). Information Disclosure Statement(s) (PTO/SB/08), Paper No(s)/Mail Date
:11/29/2010,12/19/2012,7/15/2013.
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DETAILED ACTION
Notice of Pre-AlA or AIA Status

1. The present application is being examined under the pre-AlA first to invent
provisions.

Election/Restrictions
2. Applicant’s election without traverse of Species D: Figure 13 in the reply filed on
17 October 2013 is acknowledged. Applicant indicated that claims 2-26 read on the
elected Species. However, claims 2-6 and 10-26 does not read on the elected species.
During a telephone interview on 27 January 2014, the applicant was informed that the
claims 2-26 were not generic. The reasons for these claims not being generic are the
following:

Regarding claim 2, the claim recites elements such as a first resolution
converter and a second encoder that are not included in Figure 13. Therefore, this claim
is not generic.

Regarding claim 3, the claim recites elements such as a first resolution
converter, a second encoder, and a second super-resolution converter that are not
included in Figure 13. Therefore, this claim is not generic.

Regarding claims 4-6, they are dependent on claim 2, therefore, these claims
are not generic for the same reasons as explained above.

Regarding claims 7-9, the claims recite elements included in Figure 13.

Therefore, these claims read on Figure 13.
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Regarding claim 10, the claim recites elements such as a first resolution
converter, a second resolution converter and a second encoder that are not included in
Figure 13. Therefore, this claim is not generic.

Regarding claim 11, the claim recites a method that includes elements such as
a first resolution conversion and a second encoding that are not included in Figure 13.
Therefore, this claim is not generic.

Regarding claim 12, the claim recites a recording medium that includes
elements such as a first resolution conversion and a second encoding that are not
included in Figure 13. Therefore, this claim is not generic.

Regarding claim 13, the claim recites elements such as a first resolution
converter and a second decoder that are not included in Figure 13. Therefore, this claim
is not generic.

Regarding claim 14, the claim is dependent on claim 13, therefore, this claim is
not generic for the same reasons as explained above.

Regarding claim 15, the claim recites elements such as a first resolution
converter, a second decoder and a reencoder that are not included in Figure 13.
Therefore, this claim is not generic.

Regarding claim 16, the claim is dependent on claim 15, therefore, this claim is
not generic for the same reasons as explained above.

Regarding claim 17, the claim recites a method that includes elements such as
a first resolution conversion and a second decoding that are not included in Figure 13.

Therefore, this claim is not generic.
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Regarding claim 18, the claim is dependent on claim 17, therefore, this claim is
not generic for the same reasons as explained above.

Regarding claim 19, the claim recites a method that includes elements such as
first resolution conversion, second decoding and reencoding that are not included in
Figure 13. Therefore, this claim is not generic.

Regarding claim 20, the claim recites a recording medium that includes
elements such as a first resolution conversion and a second decoding that are not
included in Figure 13. Therefore, this claim is not generic.

Regarding claim 21, the claim recites a recording medium that includes
elements such as a first resolution conversion, a second decoding and reencoding that
are not included in Figure 13. Therefore, this claim is not generic.

Regarding claims 22-24, they are dependent on claim 3, therefore, these claims
are not generic for the same reasons as explained above.

Regarding claim 25, the claim recites a method that includes elements such as
a first resolution conversion and a second resolution conversion that are not included in
Figure 13. Therefore, this claim is not generic.

Regarding claim 26, the claim recites a recording medium that includes
elements such as a first resolution conversion and a second resolution conversion that
are not included in Figure 13. Therefore, this claim is not generic.

4. Accordingly, claims 2-6 and 10-26 do not read on the elected Species D:
Figure 13. Therefore, claims 2-6 and 10-26 have been withdrawn from consideration.

5. Claims 7-9 have been examined.
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Priority

6. Applicant’s claim for the benefit of a prior-filed application PCT/JP2009/059801
field on 28 May 2009 under 35 U.S.C. 119(e) or under 35 U.S.C. 120, 121, or 365(c) is
acknowledged.
7. Acknowledgment is made of applicant’s claim for foreign priority under 35 U.S.C.
119 (a)-(d). The certified copy has been filed in parent Application No. JP P2009-
123960, filed on 22 May 2009 and Application No. JP P2008-142433, filed on 30 May
2008.

Information Disclosure Statement
8. The information disclosure statement (IDS) submitted on 29 November 2010, 19
December 2012 and 15 July 2013 are in compliance with the provisions of 37 CFR 1.97.
Accordingly, the information disclosure statement is being considered by the examiner.

Specification
9. The abstract of the disclosure is objected to because “exceeds 150 words”.
Correction is required. See MPEP § 608.01(b).
Claim Rejections - 35 USC § 103
The following is a quotation of pre-AlA 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 through the invention is not identically disclosed or
described as set forth in section 102 of this title, if the differences between the subject matter
sought to be patented and the prior art are such that the subject matter as a whole would
have been obvious at the time the invention was made to a person having ordinary skill in the
art to which said subject matter pertains. Patentability shall not be negatived by the manner in
which the invention was made.
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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-AlA 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.

10.  Claims 7-9 are rejected under pre-AlA 35 U.S.C. 103(a) as being unpatentable
over Wan et al. (US 6,580,754 B1) (hereinafter Wan) in view of ONG CHIN PHEK et
al.(JP 2007-316161 A) (hereinafter Ong), and further in view of Holcomb et al.(US
7,379,496 B2)(hereinafter Holcomb).

Regarding claim 7, Wan teaches a moving picture encoding system [See Fig. 1
and abstract regarding scalable codec with two layers for video] comprising:

a first encoder configured to work on a sequence of moving pictures with a
standard resolution to implement a first combination of processes for an encoding and a
decoding to create a first sequence of encoded bits and a set of decoded pictures with
the standard resolution [See Fig. 1 and col. 4 lines 45-65 regarding base layer
encoder 110 and base layer decoder 170 for encoding and decoding of an input
sequence that is a base video stream]; and

a third resolution converter configured to acquire the set of decoded pictures

from the first encoder to implement thereon a process for a third resolution conversion
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to create a set of resolution converted enlarged decoded pictures with a resolution
higher than the standard resolution [See Fig. 1 and col. 4 lines 45-65 regarding
midprocessor 120 configured to provide an upsampled reference image for
predictive coding of the input enhanced video stream or layer at an enhancement
layer encoder 130].

Wan does not explicitly teach a first super-resolution enlarger configured to work
on the sequence of moving pictures with the standard resolution to implement a process
for a first super-resolution enlargement to create a set of super-resolution enlarged
pictures with a resolution higher than the standard resolution; and a second super-
resolution enlarger configured to acquire the set of decoded pictures from the first
encoder to implement thereon a process for a second super-resolution enlargement to
create a set of super-resolution enlarged decoded pictures with a resolution higher than
the standard resolution.

However, the use of super-resolution processors in scalable video coding
systems was well known in the art at the time of the invention was made as evident
from the teaching of Ong [See Figs. 4a-4b and pages 16-17, sections: “Inter-layer
prediction encoding apparatus and decoding apparatus” and “Super Resolution
processor”, regarding super resolution processor 410/430 used to enhance
additional reference images for coding of the enhancement layer images]. Thus, it
would have been obvious to one of ordinary skill in the art at the time of the invention
was made to modify Wan with Ong teachings by including "a second super-resolution

enlarger configured to acquire the set of decoded pictures from the first encoder to
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implement thereon a process for a second super-resolution enlargement to create a set
of super-resolution enlarged decoded pictures with a resolution higher than the standard
resolution” for providing super resolution processing in image and video processing for
getting good super-resolved images[See Ong: page 14 sections: "Problems to be
solved” and “Means of Solving the Problems”].

Neither Wan nor Ong explicitly teach a first super-resolution enlarger configured
to work on the sequence of moving pictures with the standard resolution to implement a
process for a first super-resolution enlargement to create a set of super-resolution
enlarged pictures with a resolution higher than the standard resolution.

However, the use of resolution converters for multi-resolution encoding and
decoding to enhance current and reference frames was well known in the art at the time
of the invention was made as evident from the teaching of Holcomb [See Figs. 2-3, col.
6 lines 8-27 and col. 7 lines 23-48 regarding resolution converter 210 that receives
a current frame (205), converts the frame into another resolution and
communicates with other encoder module for prediction and other encoding
processes. Further on, the resolution converter 230 receives reference frame 225
and executes similarly]. Thus, it would have been obvious to one of ordinary skill in
the art at the time of the invention was made to modify Wan with Ong super-resolution
and Holcomb teachings by including “a first super-resolution enlarger configured to work
on the sequence of moving pictures with the standard resolution to implement a process
for a first super-resolution enlargement to create a set of super-resolution enlarged

pictures with a resolution higher than the standard resolution” for providing a video
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encoder that adaptively changes video frame sizes to reduced blocking artifacts at low
bitrates[See Holcomb: col. 1 lines 13-16].

Further on, when combined with Ong and Holcomb as explained above, Wan
also teaches a third encoder configured to have the set of super-resolution enlarged
pictures from the first super-resolution enlarger as a set of encoding target pictures,
employing the set of super-resolution enlarged decoded pictures from the second
super-resolution enlarger and the set of resolution converted enlarged decoded pictures
from the third resolution converter as sets of reference pictures, to implement thereon a
third combination of processes for a prediction and an encoding to create a third
sequence of encoded bits[See Fig. 1 and col. 4 lines 45-65 regarding enhancement
layer encoder 130 that receives a target or enhanced current frame or input
enhanced video and enhanced reference frames for efficiently code the

enhancement layer].

Regarding claim 8, Wan teaches a moving picture encoding system [See Fig. 1
and abstract regarding scalable codec with two layers for video] comprising:

a first encoder configured to work on a sequence of moving pictures with a
standard resolution to implement a first combination of processes for an encoding and a
decoding to create a first sequence of encoded bits and a set of decoded pictures with
the standard resolution [See Fig. 1 and col. 4 lines 45-65 regarding base layer
encoder 110 and base layer decoder 170 for encoding and decoding of an input

sequence that is a base video stream]; and
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a third resolution converter configured to acquire the set of decoded pictures
from the first encoder to implement thereon a process for a third resolution conversion
to create a set of resolution converted enlarged decoded pictures with a resolution
higher than the standard resolution[See Fig. 1 and col. 4 lines 45-65 regarding
midprocessor 120 configured to provide an upsampled reference image for
predictive coding of the input enhanced video stream or layer at an enhancement
layer encoder 130].

Wan does not explicitly teach a first super-resolution enlarger configured to work
on the sequence of moving pictures with the standard resolution to implement a process
for a first super-resolution enlargement to create a set of super-resolution enlarged
pictures with a resolution higher than the standard resolution;

However, the use of super-resolution processors in scalable video coding
systems was well known in the art at the time of the invention was made as evident
from the teaching of Ong [See Figs. 4a-4b and pages 16-17, sections: “Inter-layer
prediction encoding apparatus and decoding apparatus” and “Super Resolution
processor”, regarding super resolution processor 410/430 used to enhance
additional reference images for coding of the enhancement layer images]. Thus, it
would have been obvious to one of ordinary skill in the art at the time of the invention
was made to modify Wan with Ong teachings by including "a super-resolution enlarger”
for providing super resolution processing in image and video processing for getting
good super-resolved images [See Ong: page 14 sections: "Problems to be solved”

and “Means of Solving the Problems™].
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Neither Wan nor Ong explicitly teach whether the first super-resolution enlarger
is configured to work on the sequence of moving pictures with the standard resolution to
implement a process for a first super-resolution enlargement to create a set of super-
resolution enlarged pictures with a resolution higher than the standard resolution.

However, the use of resolution converters for multi-resolution encoding and
decoding to enhance current and reference frames was well known in the art at the time
of the invention was made as evident from the teaching of Holcomb [See Figs. 2-3, col.
6 lines 8-27 and col. 7 lines 23-48 regarding resolution converter 210 that receives
a current frame (205), converts the frame into another resolution and
communicates with other encoder module for prediction and other encoding
processes. Further on, the resolution converter 230 receives reference frame 225
and executes similarly]. Thus, it would have been obvious to one of ordinary skill in
the art at the time of the invention was made to modify Wan with Ong super-resolution
and Holcomb teachings by including “a first super-resolution enlarger configured to work
on the sequence of moving pictures with the standard resolution to implement a process
for a first super-resolution enlargement to create a set of super-resolution enlarged
pictures with a resolution higher than the standard resolution” for providing a video
encoder that adaptively changes video frame sizes to reduced blocking artifacts at low
bitrates[See Holcomb: col. 1 lines 13-16].

Further on, when combined with Ong and Holcomb as explained above, Wan
also teaches a third encoder configured to have the set of super-resolution enlarged

pictures from the first super-resolution enlarger as a set of encoding target pictures,
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employing the set of resolution converted enlarged decoded pictures from the third
resolution converter as a set of reference pictures, to implement thereon a third
combination of processes for a prediction and an encoding to create a third sequence of
encoded bits[See Fig. 1 and col. 4 lines 45-65 regarding enhancement layer
encoder 130 that receives a target or enhanced current frame or input enhanced
video and enhanced reference frames for efficiently code the enhancement
layer].

Regarding claim 9, Wan teaches a moving picture encoding system [See Fig. 1
and abstract regarding scalable codec with two layers for video] comprising:

a first encoder configured to work on a sequence of moving pictures with a
standard resolution to implement a first combination of processes for an encoding and a
decoding to create a first sequence of encoded bits and a set of decoded pictures with
the standard resolution [See Fig. 1 and col. 4 lines 45-65 regarding base layer
encoder 110 and base layer decoder 170 for encoding and decoding of an input
sequence that is a base video stream].

Wan does not explicitly teach a first super-resolution enlarger configured to work
on the sequence of moving pictures with the standard resolution to implement a process
for a first super-resolution enlargement to create a set of super-resolution enlarged
pictures with a resolution higher than the standard resolution; and a second super-
resolution enlarger configured to acquire the set of decoded pictures from the first

encoder to implement thereon a process for a second super-resolution enlargement to
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create a set of super-resolution enlarged decoded pictures with a resolution higher than
the standard resolution.

However, the use of super-resolution processors in scalable video coding
systems was well known in the art at the time of the invention was made as evident
from the teaching of Ong [See Figs. 4a-4b and pages 16-17, sections: “Inter-layer
prediction encoding apparatus and decoding apparatus” and “Super Resolution
processor”, regarding super resolution processor 410/430 used to enhance
additional reference images for coding of the enhancement layer images]. Thus, it
would have been obvious to one of ordinary skill in the art at the time of the invention
was made to modify Wan with Ong teachings by including "a second super-resolution
enlarger configured to acquire the set of decoded pictures from the first encoder to
implement thereon a process for a second super-resolution enlargement to create a set
of super-resolution enlarged decoded pictures with a resolution higher than the standard
resolution” for providing super resolution processing in image and video processing for
getting good super-resolved images[See Ong: page 14 sections: "Problems to be
solved” and “Means of Solving the Problems”].

Neither Wan nor Ong explicitly teach a first super-resolution enlarger configured
to work on the sequence of moving pictures with the standard resolution to implement a
process for a first super-resolution enlargement to create a set of super-resolution
enlarged pictures with a resolution higher than the standard resolution.

However, the use of resolution converters for multi-resolution encoding and

decoding to enhance current and reference frames was well known in the art at the time
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of the invention was made as evident from the teaching of Holcomb [See Figs. 2-3, col.
6 lines 8-27 and col. 7 lines 23-48 regarding resolution converter 210 that receives
a current frame (205), converts the frame into another resolution and
communicates with other encoder module for prediction and other encoding
processes. Further on, the resolution converter 230 receives reference frame 225
and executes similarly]. Thus, it would have been obvious to one of ordinary skill in
the art at the time of the invention was made to modify Wan with Ong super-resolution
and Holcomb teachings by including “a first super-resolution enlarger configured to work
on the sequence of moving pictures with the standard resolution to implement a process
for a first super-resolution enlargement to create a set of super-resolution enlarged
pictures with a resolution higher than the standard resolution” for providing a video
encoder that adaptively changes video frame sizes to reduced blocking artifacts at low
bitrates[See Holcomb: col. 1 lines 13-16].

Further on, when combined with Ong and Holcomb as explained above, Wan
also teaches a third encoder configured to have the set of super-resolution enlarged
pictures from the first super-resolution enlarger as a set of encoding target pictures,
employing the set of super-resolution enlarged decoded pictures from the second
super-resolution enlarger as a set of reference pictures, to implement thereon a third
combination of processes for a prediction and an encoding to create a third sequence of
encoded bits[See Fig. 1 and col. 4 lines 45-65 regarding enhancement layer

encoder 130 that receives a target or enhanced current frame or input enhanced
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video and enhanced reference frames for efficiently code the enhancement
layer].
Conclusion

11.  The prior art made of record and not relied upon is considered pertinent to
applicant's disclosure.

e Hosaka et al.(US 6,091,855)

e Tipping et al.(US 7,106,914 B2)

e Demos (US 7,428,639, B2)

e Han(US 2005/0195899 A1)

e Kobayashi et al.(US 2005/0128307 A1)

e Bruls et al.(US 2005/0105814 A1)

e Fogg et al.(US 2007/0091997 A1)

e Gongetal.(US 2007/0103595 A1)

e Kimoto(US 2007/0133680 A1)

e Park etal.(US 2007/0189385 A1)

e Toma et al.(US 2007/0247529 A1)

e Sullivan(US 2007/0160153 A1)

o KAGEYAMA et al.(US 2009/0034941 A1)

12.  Any inquiry concerning this communication or earlier communications from the
examiner should be directed to ANA PICON-FELICIANO whose telephone number is

(671)272-5252. The examiner can normally be reached on Monday-Friday 9am to S5pm.
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If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Christopher Kelley can be reached on 571-272-7331. 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.

/ANA PICON-FELICIANO/

Examiner, Art Unit 2482

/CHRISTOPHER S KELLEY/
Supervisory Patent Examiner, Art Unit 2482



Notice of References Cited

Application/Control No.
12/995,039

Applicant(s)/Patent Under

Reexamination

SAKAZUME, SATORU

Examiner
ANA PICON-FELICIANO

Art Unit
2482

Page 1 of 2

U.S. PATENT DOCUMENTS

* cOumr[y)ﬁéﬁiTm'ﬂimfé Code Mmtiitsyy Name Classification
*| A | Us-6,580,754 06-2003 Wan et al. 375/240.01
* | B | US-7,379,496 05-2008 Holcomb et al. 375/240.03
* | ¢ | US-6,091,855 07-2000 Hosaka et al. 382/240
* | p | US-7,106,914 09-2006 Tipping et al. 382/299
* | g | US-7,428,639 09-2008 Demos, Gary A. 713/176
* F | US-2005/0195899 09-2005 Han, Woo-jin 375/240.21
* | ¢ | US-2005/0128307 06-2005 Kobayashi et al. 348/208.1
* | H | US-2005/0105814 05-2005 Bruls et al. 382/240
* I US-2007/0091997 04-2007 Fogg et al. 375/240.1
* J | US-2007/0103595 05-2007 Gong et al. 348/620
* | Kk | US-2007/0133680 06-2007 Kimoto, Takahiro 375/240.12
* L | US-2007/0189385 08-2007 Park et al. 375/240.12
* | M | US-2007/0247529 10-2007 Toma et al. 348/222.1
FOREIGN PATENT DOCUMENTS

* Countsaﬂz%:tm’\ézrggg Code MMIZ??(t\((aYY Country Name Classification

N | JP 2007316161 A 12-2007 Japan ONG et al.

O

P

Q

R

S

T

NON-PATENT DOCUMENTS

Include as applicable: Author, Title Date, Publisher, Edition or Volume, Pertinent Pages)

U | Machine Translation of JP 2007316161 A.

*A copy of this reference is not being furnished with this Office action. (See MPEP § 707.05(a).)

Dates in MM-YYYY format are publication dates. Classifications may be US or foreign.

U.S. Patent and Trademark Office
PTO-892 (Rev. 01-2001)

Notice of References Cited

Part of Paper No. 20140430




Application/Control No. Applicant(s)/Patent Under
Reexamination
. . 12/995,039 SAKAZUME, SATORU
Notice of References Cited . .
Examiner Art Unit
ANA PICON-FELICIANO 2482 Page20f2
U.S. PATENT DOCUMENTS
* cOumr[y)ﬁéﬁiTm'ﬂimfé Code Mmtiitsyy Name Classification
* A | US-2007/0160153 07-2007 Sullivan, Gary J. 375/240.29
* B | US-2009/0034941 02-2009 KAGEYAMA et al. 386/126
c | US-
D | US-
E | US-
F | US-
G | US-
H | US-
I uUs-
J | US-
K | US-
L | US-
M | US-
FOREIGN PATENT DOCUMENTS
* Countsaﬂz%:tm’\ézrggg Code MMIZ??(t\((aYY Country Name Classification
N
O
P
Q
R
S
T
NON-PATENT DOCUMENTS
* Include as applicable: Author, Title Date, Publisher, Edition or Volume, Pertinent Pages)
U
\
w
X

*A copy of this reference is not being furnished with this Office action. (See MPEP § 707.05(a).)
Dates in MM-YYYY format are publication dates. Classifications may be US or foreign.

U.S. Patent and Trademark Office
PTO-892 (Rev. 01-2001) Notice of References Cited Part of Paper No. 20140430



UNITED STATES PATENT AND TRADEMARK OFFICE

Page 1 of 1

BIB DATA SHEET

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.Uspto.gov

CONFIRMATION NO. 7504

SERIAL NUMBER
12/995,039

FILING or 371(c) CLASS
DATE

11/29/2010 375
RULE

GROUP ART UNIT
2482

ATTORNEY DOCKET
NO.

31181U

APPLICANTS

INVENTORS
Satoru Sakazume, Kanagawa-ken, JAPAN;

** CONTINUING DATA *+*+essssmiimiinbiohbikins
This application is a 371 of PCT/JP2009/059801 05/28/2009

*k FOREIGN APPLICATIONS kkkkhkdkhkhkhhhkhkhhkhkkhkhkkd
JAPAN P2009-123960 05/22/2009
JAPAN P2008-142433 05/30/2008

** IF REQUIRED, FOREIGN FILING LICENSE GRANTED **
12/21/2010

Foreign Priority claimed aYes D No

35 USC 119(a-d) conditions met aYes D No

Verified and /ANA J
PICON-FELICIANO/
Examiner's Signature Initials

STATE OR
COUNTRY

JAPAN

D Met after
Allowance

Acknowledged

DRAWINGS

SHEETS TOTAL

CLAIMS
3 25

INDEPENDENT
CLAIMS

16

ADDRESS

NATH, GOLDBERG & MEYER
Joshua Goldberg

112 South West Street
Alexandria, VA 22314

UNITED STATES

TITLE

MOVING PICTURE ENCODING SYSTEM, MOVING PICTURE ENCODING METHOD, MOVING PICTURE
ENCODING PROGRAM, MOVING PICTURE DECODING SYSTEM, MOVING PICTURE DECODING
METHOD, MOVING PICTURE DECODING PROGRAM, MOVING PICTURE REENCODING SYTEM,
MOVING PICTURE REENCODING METHOD, AND MOVING PICTURE REENCODING PROGRAM

FEES: Authority has been given in Paper

FILING FEE .
RECEIVED |No. to charge/credit DEPOSIT ACCOUNT
4370 No. for following:

|Q Al Fees

10 1.16 Fees (Filing)

|EI 1.18 Fees (Issue)

|EI Other

|Q Credit

|
|
|EI 1.17 Fees (Processing Ext. of time) |
|
|
|

BIB (Rev. 05/07).




EAST Search History

EAST Search History

EAST Search History (Prior Art)

RefiiHits ijSearch Query DBs Default iiPlurals jiTime
# Operator Stamp
L1 31 12/995039.app. US-PGPUB; {OR ON 2014/05/01
USPAT; 14:19
USOCR
L2 118844 ii(H04N19/00436 OR H04N19/00472 OR :{US-PGPUB; {{OR ON 2014/05/01
HO4N19/00521 OR H04N19/00757 OR USPAT; 14:19
HO4N19/00781 OR H04N19/00884 OR USOCR
HO4N19/0089).CPC.
L3 36 [2 and (super near? resolution) and US-PGPUB; {OR ON 2014/05/01
(resolution near2 conver$4) USPAT; 14:20
USOCR,;
FPRS; EPO;
JPO;
DERWENT;
|BM_TDB
L4 19246 3i375/240.12,240.18,E7.243,E7.228.ccls. US-PGPUB; #OR ON 2014/05/01
USPAT 15:49
L5 {13 L4 and (super$iresolution or "super US-PGPUB; {OR ON 2014/05/01
resolution") and (cod$4 or encod$4 or USPAT; 15:49
decod$4) and (image$1 or video) and USOCR;
((point near2 spread near2 function) or {FPRS; EPO;
"PSF") JPO;
DERWENT;
IBM_TDB
L6 76 L4 and (super$iresolution or "super US-PGPUB; {iOR ON 2014/05/01
resolution") and (cod$4 or encod$4 or USPAT; 15:49
decod$4) and (image$1 or video) USOCR;
FPRS; EPO;
JPC;
DERWENT;
IBM_TDB
L7 i1 L4 and ((super$iresolution or "super US-PGPUB; OR ON 2014/05/01
resolution” or high$1resolution or "high {{USPAT; 15:49
resolution") near2 (convert$4 and USOCR,;
enlarg$4)) and (cod$4 or encod$4 or FPRS; EPO;
decod$4) and (image$1 or video) JPC;
DERWENT;
IBM_TDB
L8 {10 L4 and ((super$1resolution or "super US-PGPUB; {{OR ON 2014/05/01
resolution” or high$1resolution or "high {USPAT; 15:49
resolution") near5 ((convert$4 or USOCR,;
transform$4) and (enlarg$4 or FPRS; EPO;
increas$4))) and (cod$4 or encod$4 or  {JPO;
decod$4) and (image$1 or video) DERWENT;
IBM_TDB

5/1/2014 3:51:42 PM
C:\ Users\ afeliciano\ Documents\ EAST\ Workspaces\ case_12995039.wsp

file:///Cl/Users/afeliciano/Documents/e-Red%20Folder/12995039/EASTSearchHistory.12995039_Accessible Version.htm[5/1/2014 3:51:48 PM]




BResipigate: 07/15/2013 12995039 - GAlbR 482
Doc description: Information Disclosure Statement (IDS) Filed U.S. Patent and Tr’:zg::;‘::g;;:;e&f‘s@‘gg‘Pfé?hfé’;? S8 ses1 0031

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

Application Number 12995039
Filing Date 2010-11-29

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor | Satoru SAKAZUME
Art Unit 2482
Examiner Name PICON-FELICIANO, ANA J

Attorney Docket Number 31181U

U.S.PATENTS Remove
. . . . Pages,Columns,Lines where
E)l(gm*lner Cite Patent Number Kind Issue Date Nar.ne of Patentee or Applicant Relevant Passages or Relevant
Initial No Ccde! of cited Document )
Figures Appear
1
If you wish to add additional U.S. Patent citation information please click the Add button. Add
U.S.PATENT APPLICATION PUBLICATIONS Remove
Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns Lines where
o e Cite No . Relevant Passages or Relevant
Initial Number Cocde’| Date of cited Document

Figures Appear

If you wish to add additional U.S. Published Application citation information please click the Add button. Add

FOREIGN PATENT DOCUMENTS Remove
Name of Patentee or Pages,Columns, Lines
Examiner| Cite | Fareign Document Country Kind | Publication Applicant of cited where Relevant Ts
Initial* No | Number3 Code2? j Code4| Date pp Passages or Relevant
Document .
Figures Appear
1 []

If you wish to add additional Foreign Patent Document citation informaticn please click the Add button ~ Add

NON-PATENT LITERATURE DOCUMENTS Remove

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
(book, magazine, journal, serial, symposium, catalog, etc}, date, pages(s), volume-issue number(s), T3
publisher, city and/or country where published.

Examiner| Cite
Initials* | No

EFS Web 2.1.17 ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /AF./



Receipt date: 07/15/2013 Application Number 12995039 12985039 - GAlU: 2482
Filing Date 2010-11-29

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor | Satoru SAKAZUME
Art Unit 2482
Examiner Name PICON-FELICIANO, ANA J

Attorney Docket Number 31181U

1 Sung Cheol Park, et al."Super-Resolution Image Reconstruction: A Technical Overview", Signal Processing D
Magazine Vol. 20, Issue 3, IEEE, pages 21-37. May, 2003.
2 Office Action issued on May 21, 2013, in the Counterpart Japanese Application No. 2009-123960, two pages. |:|

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

Examiner Signature | /ang Picon-felicianc/ Date Considered

OR/ /2014
*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 60%. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO

Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible. 5 Applicant is to place a check mark here i
English language translation is attached.

EFS Web 2.1.17 ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /AF./



Receipt date: 07/15/2013 Application Number 12995039 12985039 - GAlU: 2482

Filing Date 2010-11-29
INFORMATION DISCLOSURE First Named Inventor | Satoru SAKAZUME
STATEMENT BY APPLICANT At Uni
.. nit 2482
( Not for submission under 37 CFR 1.99)
Examiner Name PICON-FELICIANO, ANA J

Attorney Docket Number 31181U

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[ ] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

[ ] See attached certification statement.
[] The fee setforthin 37 CFR 1.17 (p) has been submitted herewith.

[] A certification statement is not submitted herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature {Jerald L. Meyer/ Date (YYYY-MM-DD) 2013-07-15
Name/Print Jerald L. Meyer Registration Number 41194

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a henefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S5.C. 122 and 37 CFR
1.14. This cellecticn is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.

EFS Web 2.1.17 ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /AF./



Receipt date: 07/15/2013 12985039 - GAlU: 2482
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 informaticon 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 applicatich or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:
1. The infarmation 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 disclesed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

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 informatich 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 disclesed, 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 Atemic Energy Act (42 U.S.C. 218(¢c)).

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

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law cr regulation.

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /AF./

EFS Web 2.1.17



EAST Search History

EAST Search History
EAST Search History (Prior Art)

"20040086189"
"20080253450"
'20040131118"

"20130058414") or
'20120262630") or
'20080232464") or

Ref iHits iSearch Query DBs Default iiPlurals jiTime
# Operator Stamp
S47 #1000 (("20010010707") or ("20130163673") {jUS-PGPUB;:{OR OFF 2013/08/28
or ("20130163676") or ("20130170558") YUSPAT 16:07
or ("20130182776") or ("20130170544'
or ("20130163679") or ("20130170564'
or ("20130163661") or ("20020181595'
or ("20040264566") or ("20110157470"
or ("20110176604") or ("20110298974"
or ("20040017853") or ("20040022318"
or ("20110229046") or ("20040017852"
or ("20130170748") or ("20100189418"
or ("20070263731") or ("20110229028"
or ("20090010559") or ("20110096226"
or ("20070230914") or ("20070077023"
or ("20110007823") or ("20080095228"
or ("20060262861") or ("20020061184"
or ("20090168866") or ("6792045") or
("20070116130") or ("20040264580") or
("20100061445") or ("20090016437") or
("20090110056") or ("20080260028") or
('20110164676') or ("20110216836") or
("6785464") or ("20110002382") or
("20090168900") or ("8145008") or
("20070047661") or ("20070047662") or
("20070165715") or ("20020159755") or
("20070154185") or ("20030067989") or
("20070058729") or ("7957628") or
("20090129759") or ("20050084162") or
("20010006562") or ("20050084159") or
("20050089230") or ("20050084165") or
("20050084163") or ("20080204112") or
("20050084160") or ("20050084164") or
("20020090135") or ("20030038982") or
("20030053704") or ("20100054338")
("20070153912") or ("20080019444") or
("20070153894") or ("20070153895")
("20060126952") or ("20040080669") or
("20030142747") or ("20070153913") or
("20070153893") or ("20070160141") or
("20030128292") or ("20020081094") or
("20060291570") or ("20110142129") or
("20070153911") or ("20020059643") or
("20080075164") or ("20030080980") or
("20060045467") or ("20030002583") or
("20060045188") or ("20120195365")
("20110194604") or ("20100086048") or
("20080120466") or ("20120294355")
("20090285307") or ("20080215765")
("20050226325") or ("20010053182") or
("20050002454") or ("20030012561") or
("20040086190") or ("20020181793") or
( ) or ( )
( ) or ( )
( ) or ( )

file:///Cl/Users/afeliciano/Documents/e-Red%20Folder/12995039/EASTSearchHistory.12995039_Accessible Version.htm[5/1/2014 4:35:34 PM]




EAST Search History

("20040008774") or ("20120275512") or
('20030202604") r ("7715477") or
("7656950") 0 ("20070127846w or
("20010028404") or ("20070002946") o
("20070263719") or ("20080013626") 0
("20080013625") or ("20060256868") 0
('20080008237")or( 8213516"».PN.or
«"20080013627") r ("20060088098")
or ("739785SW r ("20020001411") or
"8023561") 0 ("738604QW or

"20010055336") or ("20040170330") or
"20030128766") or ("20010033619") or
"20100290537") or ("20090207844") or
"20030016755") or ("20050063473") or
"20070263087") or ("20130016790") or
"20120014434") or ("20130051456") or
"20060072673") or ("7925108") or
"20050286640") or ("20050058198") or
"20090232223") or ("20050249289") or
"20060146931") or ("20130051458") or
"20080253448") or ("20110249738") or
"20100124278") or ("20020006165") or
'20060072672')or("67954QQW or
"7394851") or ("20050232497") or
"20020030684") or ("20100188581") or
"20080031328") or ("20060190625") or
"20070200923") or ("6271774") or
"20090244392") or ("20020067768") or
"20120002728") or ("20020118760") or
"20070053444") or ("20070053665") or
"20110064321") or ("20070206930") or
"20070206932") or ("20090202162") or
"20040141653") or ("20090225853") or
"20070041441") or ("20070230568") or
'20070286289')or("20050002458")or
"6574274") or ("20090103603") or

) or ("20070147789") or
"20110158322") or ("20110075738") or
"20010008544") or ("20130136190") or
"20050243919") or ("20100191832") or
'20060274075')or("20060193384")or

2

(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
E
("20100061446"
(
(
:
("6141059") or ("20080152020") or
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(

"20080130758") or ("20060280244") or
"20080095450") or ("20070009024") or
"20130089135") or ("20090154816") or
"20080240503") or ("20120082227") or
"20030142872") or ("20060140276") or
"20080089428") or ("20060023964") or
"20120014432") or ("20120013717") or
"20030012552") or ("6456661") or

"20130010863") or ("20110211122") or
"20060013297") or ("20070160153") or
"20120128072") or ("6959042") or

"20130077882") or ("20050018770") or
"20020064226") or ("20090202219") or
"20110044387") or ("20100329351") or
"20110194619") or ("20060034369") or
"20050084167") or ("20060088094") or
"20030202592") or ("20100329331") or
"20020009150") or ("20010021273") or
"20020172428") or ("20080019438") or
"20110142131") or ("20100020883") or
"20110216823") or ("20110007818") or
"20100329330") or ("20100220939") or

file:///Cl/Users/afeliciano/Documents/e-Red%20Folder/12995039/EASTSearchHistory.12995039_Accessible Version.htm[5/1/2014 4:35:34 PM]




EAST Search History
("20110216822"

) or
("20060034522") or
("20120294369") or

("20110176616") 0
("20060171463") 0
(" 2011021 6825") 0
N. o
)

("20080008245")).P
(("20050259733") o ("20110216824")
or ("20060233248") or ("20110222599")
or ("20020037161") or ("20130089154")
or ("20100202511") or ("20110164570")
or ("20090210894") or ("20080044157")
or ("20080044156") or ("20110243252")
or ("20020054638") or ("20040190624")
or ("20090245384") or ("20080205508")
or ("20050229231") or ("20090180702")
("20070025438") or ("20100226567")

or ("6483945") or ("20040252982") or
"20120057635") or ("20090285302") or
"20080056383") or ("20010021303") or
"8036268") or ("20050053133") or

(

E

("20090034625") or ("20120063692") or
("20100205322") or ("6038256") or
("20060120463") or ("20090263108") or
("20100080291") or ("20010021260") or
("20060109900") or ("7366240") or
("20100226437") or ("20030103562") or
("20090103619") or ("6094457") or
("20080260024") or ("20090252425") or
("20060280250") or ("20050254010") or
("20060140264") or ("5969768") or
("20090097551") or ("20020135608") or
("20070177519") or ("20100034254") or
("20090080533") or ("20110280311") or
("20070036218") or ("20020136295") or
("20110170556") or ("20070177677") or
("20050276325") or ("20090141810") or
("20090252231") or ("20040170395") or
("20130039411") or ("20090268805") or
("20100100900") or ("20090122859") or
("20040101049") or ("20080144720") or
("20080152013") or ("20080144714") or
("20130028333") or ("20120328019") or
("20070262979") or ("20110286513") or
("20070286283") or ("6192083") or
('20110268185") or ("20060192698") or
("5828421") or ("20120201308") or
("20120183065") or ("20020168006") or
("20020094025") or ("20120230439") or
("20100220785") or ("20120063511") or
("20120051439") or ("20040141553") or
("20090196517") or ("20020122492") or
("20040228409") or ("20030133512") or
("20060165180") or ("20130208793") or
("20050271140") or ("20070098079") or
("20120230440") or ("20120230441") or
("20090034627") or ("20090010333") or
("20120076200") or ("20120057639") or
("20110280316") or ("20130108248") or
("20030133502") or ("20110013889") or
("20020118750") or ("20020114391") or
("20020122486") or ("20120314965")
("20030063668") or ("20070122045") or
("20130077674") or ("20130163674")
("20120057638") or ("20080144719") or
("20120069912") or ("20080152007") or
("20080144718") or

file:///Cl/Users/afeliciano/Documents/e-Red%20Folder/12995039/EASTSearchHistory.12995039_Accessible Version.htm[5/1/2014 4:35:34 PM]




EAST Search History

"20130044813") "200502381 05") or

( (

("20020163967" ("20070058948") or
( ("20020084230") or
("20020114392") or
("20010036230") or

11051") or

)
"20130089156")
("20050238104")
("201 00034256")
("6141447") or ("

("20050249202")) .PN.
(("20080133507") or ("20100296572")
or ("20020191959") or ("20080063073")
r ("20060174303") or ("20080233252")
r ("20050100092") or ("20050244070")
r ("20060285819") or ("20080262216")
or ("20030215011") or ("20040228413")
r ("20120294367") or ("20020110192")
r ("20120275515") or ("20040146107")
r ("20130077880") or ("20090202000')
or ("20050031033") or ("8393059") o
r
r
r
r
r
7

\looooo

("20100002761") or ("6567471") or
("20040268222") or ("20050243923") or
("20100189181") or ("6310915") or

("20090168886") or ("20070247529") or
("20080285938") or ("20110044386") or
("20110292995") or ("20080240236") or
("20120133736") or ("8135234") or

("20080285644") or ("20100150394") or
('20010048719")or("20120027078")or

("7139316") or ("20070147804") or
("5987179") o ("200701161ZGW or
('20050025249") ("20110080944")or
("8023754") or ("20110038417") o
("20070076801") "20120147972%
("20120229670") or ("20050063466") 0
("20080056378") or ("20080233259") or
("20080056379") or ("20080056380") or
("20040252981") or ("20090245386") or
("20120213287") or ("20110058793") or
("20120269275") or ("20070058712") or
("20050100318") or ("20100046635") or
("20120224628") or ("20100208801") or
("20050163214") or ("20110216830") or

)

)

)

)

)

)

)

)

N

("20080013620") '20050163478"
("20050152457") "20050147395") or
("20080144711") '20100247066"

("20100067580")
("20070147502")

or
or
or
or
or
or
or
or
or
or
or
or
or
or ("20080123970") or
or
("20100142614") or
or
or
or
or
or
or
or
or
or
or
or
or
or
or
or

(

(

(

(

(

(

(

(

(

(

(

(

:
("20080232452") or
("20040218671") or
("20070297507") or ("20030156640") or

(

(

(

(

(

(

(

(

(

(

(

(

(

(

N. o

r

("20040218672") '20020126752' or

("200500582086") "7933494") o
("20080267287") "201 30083847")
("20080224762") "20100150229") o
("20110064322") "20060165298") or
("20030185456") "20130089267") o
("20050254577") " 20090323826")
("20060140269") "8674796") o
("20020164152") "2011 0063409"

("20020154698")
("20110310979")
("20010003478")
("20040076235")
("20060061497")
("20080069202")).P

(("20120224641") o (“200200217523
or ("20060227868") or ("20050123056")

) o
"20060039473") o

"20060203917") or
"20120008677") or
"20130089155") or
"20060062300') or

file:///Cl/Users/afeliciano/Documents/e-Red%20Folder/12995039/EASTSearchHistory.12995039_Accessible Version.htm[5/1/2014 4:35:34 PM]




EAST Search History

file:///Cl/Users/afeliciano/Documents/e-Red%20Folder/12995039/EASTSearchHistory.12995039_Accessible Version.htm[5/1/2014 4:35:34 PM]

(o]

"8019169") or

"20080260042") 0
"20100202535")
"20070206678")
"20090034633")
"20090136145")
"20040179619")
"20010040926")
'20080205852w
"6580755") or ("
"20010031002")
"20030174771")
"20040150747")
"20120075436")
"20130114715")
'20080170622»
"6414999") or ("
"20080080621")
"20020044603")
"20130114741")
"20120063516")
"20100271463")
"20090316787")
"20030007556")
"20060093032")
"20100054699")
"20100061447")
"20060233528")
"20130128981")
"20060082474")
"20090052543")
"20040105501")
"20110170615")
'20070189392w
"8170118") or ("

"6556627") or
"20030099290") 0
"20110228840")
"20060140277")
"20020080875")
"20060188023")
"20100046636")
"20120314771")
"20090220010")
"20040228404")
"20030194140")
"20120106623")
"20120069905")
"20080253447")
'20050069039w
"6687296") or ("
"20060251169")
"20020090136")
"20100246684")
"20120269267")
("20050201469"
r ("6724436") 0

"20100166060")
"20110216837")
"20100166074")

e e e e e e e = e e e e o =y

O

gy

r ("20100086225") or
"20090190662") or
"20120069909") or
("200600291ZQW or

"20120121016") or
("200502325OOW or

("7643690") or
("8223847") or
("20010016009") or

r ("20100002767") or
( )
( )
( )
("20070223909") or
( )
( )

)

or
or

or

or

or

or

or ("20090274217") or
'20030156198") or

or ("20020186774") o
or ("20060182176") o
or ("20080037628") o
or ("8107528") or
or ("20080291997") or
or ("20080043832") or
'20100246683") or

'20110019747"
'20090103816") or

)
)
)
)
;
"20130107941") or
)
;
"20050105814")
)
)

"8270494") or
"20090034626") or
"20060133490") or
("7126993") or
20080025414") or
("20010040700") or

e o s e, e, . e, e, e, e, e, oo, e, e, e,

or
or
or
or
or
or
or
or
or
or
or
or
or
or
or
or
or

r ("20100150239") or

)
)
;
"20060083298") or
)
)
)
)

"7830409") or

e e s e e, e, e, e, e, e, e, e,

;
;
;
;
;
;
;
;
;
;
;
;
;

)
)
"20030161404") or
("20010036319") or
'20040141732") or
or ("20110211642") or
or ("20070189398") or
or ("20100020871") or
PN. or
or ("20080267ZQQW
("20070274384") o
02008000845SW
(

(

0
0
0
0
0
0
0
0
0
0
0
0
0
2

)-
)
or

"20110222601") o

or
or
or ("20080219356") or

"20020001344") or
"20010017891") or
"20060072669") or

'20040223548") or
"20090097555") or

"20120177126") or
"20020176508") or
"20130051478") or
"20060133491") or
'20060256232") or
"20060153299") or

"20070263722") or

'20050201471") or
"20030103566") or

"20040008893") or
'20080152241") or
"20090187960") or

'20080240255") or
"20020136461") or
"20050111541") or
"20020037111") or

"20030156647") or
"20130038686") or




EAST Search History

("20020016970") or ("20120294373") or
("5473380") or ("20090296808") or
("20120288015") or ("20110134991") or

) o )
("20110176562") or ("20070286244") or
("20050093869") or ("20010048721") or
("20060072668") or ("20120200663") or
("20010050958") or ("20080192826") or
("20100080534") or ("20090041130") or
("20020034254") or ("20010001016") or
("20110310955") or ("20030095594") or
("20020021843") or ("20040125204") or
("20090010331") or ("20040202250") or
('20090141809") or ("20060120453") or
("8266251") or ("20090002379") or
("20030174770") or ("20130089141") o
("20100104022") or ("20060133479") o
("20070230574") or ("20060256861") 0
("20120320977") or ("20090003446") o
("20040190614") or ("20090003447") o
("20050100093") or ("20060018378") o
("20050163230") or ("20050163231") 0
("20090028245") or ("20130188708") o
("20100061451") or ("20070110163") o
("20130156101") or ("20080069204") o
("20070291840") or ("20030103604") o
("20050083218") or ("20010026589") o
("20060062297") or ("20080062287") o
("20020101921") or ("20060285589") o
("20030067637") or ("20090323811") 0
("20040008788") or ("20130010866") 0
("20130188743") or ("20040218668") 0
("20100232498") or ("20130016769") o
("20090238264") or ("20100118948") or
("20030058946") or ("20010001621") or
("20090180550") or ("20060285592") or
(" 20050047507') or (" 20080002239') or
("6339619") or ("20100208827") o
("20060165182") or ("20080304567") or
("20070195203") or ("20010048768") or
("20030067984") or ("20010031009") or
("20060204221") or ("20090175355") or
("20040047417") or ("20090141814") or
("20050008240") or ("20030133510") or
("20070211798") or ('20060222069') or
("20060013308") or ("7920634") o
("20040086040") or ('20050089102") or
("20060233249") or ("20120201516") or
("20100128799") or ("20110268175") or
("20040012510") or ("20080063081") or
("20090010553") or ("20100266012") or
("20120281763") or ("20080122862") or
("20090232199") or ("20020009141") or
("20100246662") or ("20120114039") or
("20130114735") or ("20080117985") or
("20040218816") or

("20090074070")).PN. or

(("20100272184") or ("20060233246")

or ("20120219063") or ("20070097147")

or ("20070140664") or ("20030154687")

or ("20070140358") or ("20050180505")

or ("20020097797") or ("20120148169")

or ("20090323820") or ("20120106625")
or ("20020054641") or ("2012023611 5")
or ("20080253671") or ("7305040") o

file:///Cl/Users/afeliciano/Documents/e-Red%20Folder/12995039/EASTSearchHistory.12995039_Accessible Version.htm[5/1/2014 4:35:34 PM]




EAST Search History

("20080124057") or ("20100296585") or
("20120148168") or ("20050013372") or
("20100150241") or ("20080137742") or
("20080069226") or ("20050036549") or
("20100027621") or ("20110026607") or
("20050254692") or ("20120148166") or
("20090180551") or ("20050111544")
("20120148167") or ("20120155782") or
('20060140271")or("20120148170")or
("6466624") or ("20060126948") o

("20130142257"
("20110032856"
("20080037656"
("20070248165"
("20050152452"
("20100091839"
("20080215757"
("20050036548"
("20090129481"
("20100272188"
("20100208828"
("20120144143"
("20120224779"
("20090207912"
("20130135431"
("20090196346"
("20080098952"

CZOOSOOGQZOQW
"20110150084W
"7609900") o
'20050057687')or
"20040218669") or
"20080062187")
"20080117975") or
"20090116555")
"20120328023") or
"20100215093") or
"20100322316") or
"20110268186") or
"20080192830") or
"20060222070") or
"20060271990") or
"20120147964") or
'20120230594')or

e s s . o e S, e, e, e, e, o e, e o, e, e, e, e, e, e, e, e, e oo, o, S, e, e, e, e, e, e, e oo, e, e, e, o, =,

("20080107184") or ("8442120") o
("20070189377" '20120163476ﬂ
("20040179607") or ("20120147956") o
"20080063082") 0
("20050088324") or ("20080075171") o
("20020191116" '20080063071')or
("20060104356") or ("20100034473") or
("20080260034") or ("20100322311") or
("20050089232") or ("20050207501") or
("20040252758") or ("20020037049") or
("20080063072") or ("20090238261") or
("20130202050") or ("20110064142") or
("20110075726") or ("20130142256") or
("20090310680") or ("20110075733") or
("20050041734" '20080089404")or
("20110150080") or ("8295347") o
("20050147161" '20060233263')or
("20070140355") or ("20090257684") or
("20080250470") or ("20080069225") or
("20050244137") or ("20120128070") or
("20100150231") or ("20100061456") or
("20090196354") or ("20100195721") or
("20120237132") or ("20130089140") or
("20110280310") or ("20070286281") or

) or
) or
) or
) or
) or
) or
) or
) or
) or
) or
) or
) or
) or
) or
) or
) or
) or
) or
) or
) or
("20130148731") or
) or
) or
) or
) or
) or
) or
) or
) or
) or
) or
) or
) or
) or
) or
) or
) or
) or
) or
) or
) or
) or

("20110085604"

("20090185627")).PN. or
(("20080123738") or ("20020051493")
or ("20060233245") or ("20090092186")
or ("20060133677") or ("20060222067")
or ("20120213286") or ("20080123751")
r('20130034156")or('20130129237ﬁ
or ("20110310972") or ("20080212942")
or ("20060088097") or ("20050141620")
or ("20130107953") or ("20100039555")
or ("20060262651") or ("20030215018")
or ("20120147973") or ("20080069244")
or ("20130114680") or ("20060227871")

file:///Cl/Users/afeliciano/Documents/e-Red%20Folder/12995039/EASTSearchHistory.12995039_Accessible Version.htm[5/1/2014 4:35:34 PM]




EAST Search History

or ("20070189385") or ("20060050974ﬂ

("20110228857")0 ("6122433") o
("20090296809") 0 02010002087ow
("20080304562") or ("20090147857") o
("7957465") or ("20080130740") or
("20120230393") or ("20080123737") or
("20020191851") or ("20010016010") or
("6301428") or ("20060045491W or
("20090296811") or ("20080137731") or
("20110170001") or ("20070280350") or
("20080130756") or ("20080137732") or
("20080123972") or ("20060268982") or
("20080123736") or ("20080111897") or
("20040120404") or ("20130135433") or
("20040234145") or ("20050147174") or
('20050025250") ("20110051811") or
("6047100") or ("7181131") or
("20060133480") or ("20030007559") or
("20020039384") or ("20120163449") or
("20020041632") or ("20080124050") or
("20130136169") or ("20090190666") or
("20090028239") or ("20110038412") or
("20070223575") or ("20070003149") or
("20050281334") or ("20090180537") or
("20120099644") or ("20110032999") or
"20060114995") or
"20110019973") or
"20110249749") or
"20050094728") or
"20030138052") or
"20070160152") or

e e e, e e, =,

)
)
)
)
)
)
;
("20100086059")
("20010046263")
("20090010332")
("20110235714")
("20110142123")
("20080304561")

)

)

)

)

)

("20120002720" "20090080534")
("20090220008" "20090147848") or
("20040156438" "20020031184")

("20110255594" '20030138050") or
('20130170548' "20080170627") or
("6081295") or ("20120027087") or
("20060048193") or ("20090225866") or
("20060098215") or ("6480630") or
("20100215100") or ("20100158116") or
("20130170561") or ("20040091159") or
("20100135385") or ("20090122877"
("20070121722") or ("20120230394") or

) or ( '

) or ( '

) or (

) or (

) or (

) or

or
or
or
or
or
or
or
71
or
or
or
or
or
or
or
or
or
or
or
or
or
or
or
or
or
or
or
2

N N N N s s s o s s s o s s s s s

)
)
;
("20050147172" "20070195737") or
("20020122495" "20010019585")
("20090129471" "20110096713") or
"20070189395") or
"20110299600") or

("20060149763"
("20120027082"
("20090116820"
("20060280372")).PN.
(("20100316124") or ("20080317136w
or ("20060029132") or ("20110194621")
or("20100195714") ("20100303369w
or ("6707778") or ("20090220000") o

("20020159526") or ("20090323803") or
("20110293017") or ("20070126853") or
("20070296826") or ("20070053425") or
("20110293008") or ("20080239359") or
("20110293016") or ("20080034371") or
("20090028427") or ("20050147160") or
("20090232221") or ("20110188572") or
("20040228403") or ("20100034269") or
("20080126728") or ("20100135394") or
("20040208481") or ("20110286530") or
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("6990244") or ("20020090030") or
("20020145702") or ("7072491") or
("20080212683") or ("7212578") or
("20040013399") or ("20050281329") or
("20020181597")).PN.
S48 182 A4 and (super$iresolution or "super US-PGPUB;iOR ON 2013/08/28
resolution") and (svc or (scalab$6 near2 jJjUSPAT; 16:11
(cod$4 or encod$4 or decod$4))) and USOCR;
(image$1 or video) FPRS;
EPO; JPG;
DERWENT;
IBM_TDB
$49 15 $47 and (super$iresolution or "super US-PGPUB;OR ON 2013/08/28
resolution") and (svc or (scalab$6 near2 JUSPAT; 16:11
(cod$4 or encod$4 or decod$4))) and USCCR;
(image$1 or video) FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
S50 #63 $47 and (super$1resolution or "super US-PGPUB;OR ON 2013/08/28
resolution”) and (cod$4 or encod$4 or  {JUSPAT; 16:13
decod$4) and (image$1 or video) USCCR;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
851 435 (super$iresolution or "super resolution") §US-PGPUB;{OR ON 2013/08/28
and (enhancement near2 layer) and USPAT; 17:21
(base near2 layer) and (image$1 or USOCR;
video) FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
Sh2 14698 ijvictor near2 company near2 japan.as. US-PGPUB; iOR ON 2013/08/28
USPAT,; 18:09
USCCR;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
Sh3 i S52 and (super$1resolution or "super US-PGPUB;HOR ON 2013/08/28
resolution”) and (svc or (scalab$6 near2 JjUSPAT; 18:09
(cod$4 or encod$4 or decod$4))) and USCCR;
(image$1 or video) FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
Sh4  #104 S52 and (super$1resolution or "super US-PGPUB;HOR ON 2013/08/28
resolution") USPAT; 18:09
USCCR;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
Sh5  §29 S52 and (super$1resolution or "super US-PGPUB;OR ON 2013/08/28
resolution”) and video USPAT; 18:09
USCCR;
FPRS;
EPO; JPO;
DERWENT;
|BM_TDB
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S59 #4920 iisung near2 park.in. US-PGPUB;OR ON 2013/08/29
USPAT 14:39
S60 (1462 i{SH9 and imag$4 US-PGPUB; {OR ON 2013/08/29
USPAT 14:39
S61 1264 60 and resolution US-PGPUB;iOR ON 2013/08/29
USPAT 14:39
$62 i3 60 and (super near2 resolution) US-PGPUB;iOR ON 2013/08/29
USPAT 14:40
S63 {7 S59 and (super near2 resolution) US-PGPUB;iOR ON 2013/08/29
USPAT 14:40
S64 {7 S59 and (super near2 resolution) US-PGPUB;iOR ON 2013/08/29
USPAT; 14:41
USCCR;
FPRS;
EPO; JPG;
DERWENT;
IBM_TDB
S66 {11 satoru near2 sakazume.in. US-PGPUB;iOR ON 2013/08/29
USPAT; 14:47
USCCR;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
S67 55 shimauchi near2 kazuhiro.in. US-PGPUB;OR ON 2013/08/29
USPAT; 14:48
USCCR;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
S68  #80 kumakura near?2 toru.in. US-PGPUB; {OR ON 2013/08/29
USPAT; 14:54
USCCR;
FPRS;
EPO; JPO;
DERWENT;
|BM_TDB
S69 {171 ueda near2 motoharu.in. US-PGPUB; 1OR ON 2013/08/29
USPAT; 14:58
USCCR;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
S70 {94 $69 and cod$4 US-PGPUB; OR ON 2013/08/29
USPAT; 14:58
USCCR;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
S71 i (pixel near2 insert$4) and filter$4 and  §US-PGPUB;OR ON 2013/08/29
(pixel near2 thin$4) and resolution and {USPAT 156:57
position$$ and interpolat$4 and enlarg$e
and repetition
S72 {19 (pixel near2 insert$4) and filter$4 and  {US-PGPUB;{OR ON 2013/08/29
(pixel near2 thin$4) and resolution and JUSPAT 15:58
position$$ and interpolat$4 and
enlarg$6
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S73

455

resolution near2 enlarg$6) and
resolution near2 conver$4)

grg—y

US-PGPUB;
USPAT

OR

ON

2013/08/29

16:02

S74

18

(super near2 resolution near2 enlarg$e)
and (resolution near2 conver$4)

US-PGPUB;
USPAT

OR

ON

2013/08/29
16:03

S76

59339

(HO4N19/00436 OR H04N19/00472 OR
HO4N19/00521 OR H04N19/00757 OR
HO4N19/00781 OR H04N19/00884 OR
HO04N19/0089).CPC.

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPC;
DERWENT;
[BM_TDB

OR

ON

2014/01/186
14:00

S77

S76 and (super near2 resolution near2
enlarg$6) and (resolution near2
conver$4)

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPC;
DERWENT;
[BM_TDB

OR

ON

2014/01/16
14:01

S80

39

S76 and (super near2 resolution) and
(resolution near2 conver$4)

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
[BM_TDB

OR

ON

2014/01/16
14:07

S81

7827

(h04n7/50 or h04n7/26244 or
h04n7/26271 or h04n7/26015 or
h04n7/26031).cpc.

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
[BM_TDB

OR

ON

2014/01/16
14:29

S82

S81 and (super near2 resolution) and
(resolution near2 conver$4)

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
[BM _TDB

OR

ON

2014/01/16
14:29

S83

22

S81 and (super near? resolution)

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
[BM _TDB

OR

ON

2014/01/186
14:30

S84

41

S81 and (resolution near2 conver$4)

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
[BM _TDB

OR

ON

2014/01/16
14:51

S85

2193

(parallel near3 (process$4 or encod$4 or
cod$4 or decod$4)) and (resolution
near2 conver$4)

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;

IBM_TDB

OR

ON

2014/01/16
15:11

i
t
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WO2012033971A1 US8559526
US8145006 US7715477 US20070116130
WO1998010593A2 US8023561
US20040017852 US7386049
US20110096226 US7656950
US20040017853 US5987179
WO2009145271A1 ON102823242A
US8036268 1US20040264566
JP2003153271A US20110002382
US20070077023 US6915018
ON102986220A 1US20020061184
US20080095228 US20080031328
WO2008053557A1 JP2010011448A
WO2008047257A2 US20060262861
WO2000030359A1 US6141059
USB6414999 US7397858 US6795499
US20040264580 US7394851
WO2011090790A8 US8428116
AU2009299222A1 US7366240
US20070047662 US6339619
WO2001035411A4 US20070185715
US20070154185 US20010006562
US20090168866 W(O2009005071A1
US6959042 US20070153913
US20070153893 W(O2007095640A2
US20020001411 US20070153895
US20040080669 US6567471
US20070153911 US20070160141

S86  i{82 (parallel near3 (process$4 or encod$4 or §US-PGPUB; OR ON 2014/01/16
cod$4 or decod$4)) and (resolution USPAT,; 15:13
near2 conver$4) and ("super-resolution" jUSOCR;
or "super resolution”) FPRS;

EPO; JPG;
DERWENT;
IBM_TDB

S87 {117 (S76 or S81) and (parallel near3 US-PGPUB; {OR ON 2014/01/16
(process$4 or encod$4 or cod$4 or USPAT,; 15:40
decod$4)) and (resolution near2 USOCR;
conver$4) FPRS;

EPO; JPG;
DERWENT;
IBM_TDB

888 i1 CN102084657B US20130163673 US-PGPUB; HOR ON 2014/01/16
US20130182776 US20130163676 USPAT; 15:46
US20130170558 CN102084657A USOCR;

W02012033962A2 JP2010220001A FPRS;
WO02012033966A1 EP0935395A2 EPO; JPC;
US20110176604 US20130170544 DERWENT;
USB483945 US20020181595 IBM_TDB
US20090010559 US20130163661

W02012033967A1 US20010010707

US6792045 US7925108 US20130163679
WO02012033963A2 US20090110056
US20110229046 US8574274

US20130170564 US6271774

US20070263731

889 1§37 US20110229028 US20130170746 US-PGPUB; iOR ON 2014/01/16
US20110292995 WO2012033965A1 USPAT; 15:48
WO2012033970A1 EP1811784A1 USOCR;

W02012033964A1 US6310915 FPRS;
EP1860886A1 US20110298974 EPO; JPC;
W02012033972A1 WO2006038679A1 DERWENT;
US6785464 US6456661 US20040022318 {IBM_TDB
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US20070153894 US6097842
US20100061445 US8223847
US20030067989 USH828421
US20070047661 EP1773065A2
US20070058729 US8023754 US7139316
USe459812 US20070153912

S90

37

USB8389173 US6427027 US20030142747
CON103210645A AU2001012471A
US20110216836 EP1811787A2
EP1793616A2 US/7711051
US20100054338 US20110249738
EP1793615A2 US20060126952
WO2007115133A2 US20080260026
AU1997041371A EP1469681A1
EP1659532A3 AU1997041371B2
US20050084162 W(O2012105959A1
EP1058262A2 WO2006040896A1
US20040008774 EP0979010A2
US7212576 US20040141653
EP1793612A2 USB580755 EP1793614A2
EP1465430A2 W(O2001035411A1
ON103141092A US8213516
EP2012546A2 US7643690 EP1445773A1
EP1793613A2 USB038256
US20020090135 US7116827
EP1806929A1 EP1811788A2 UUS6292585
USB8950556 US7184600 US20090016437
WO2006008681A1 US20050084159
US20050089230 US6567561
US20030053704 US6307967
US20030038982 US20060204112
US20050084163 US20050084165
EP0923243B1 US7460719
WO2012033963A3 US6961471
WO2012033962A3 EP0923243A1
USB6934416 US20050084160
US20050084164 US6879724 US6987887
USB6154495 US7298911 USB754268
US5969768 WO2012033963A8
USB546138 US7031532 US6480630
WO2007081752A2 US5883678
US20070286283 US6330364 US6687296
ON102823243A USE975768 US6088486
EP1819170A1 EP1467563A1 US6353684
WO2006044370A1 US6330284
US20080075164 US6130913 US6125140
USBe466624 US6343156
WO2004114672A1 US6393059
USB8990244 US6094457 US7072491
US6724436 EP0926898A1 EP1209911A2
JP05115058A US20060045188
US20110007823 US20080253448
AU2001061874B2 EP1659532A2
EP0966161A2 US6192083
US20080253450 US20140003519
WO2014006267A1 WO2003107678A1
AU2007205175A1 US20010053182
US6141447 AU2010219337A1
USB8339620 US20010021260
EP0731422B1 US20120195365
WO2013055806A1 US7899121
AU2012201234A1 US20100290537

US6256451

US-PGPUB;i{OR
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT;
[BM_TDB

ON

2014/01/16
16:01

1S91

432

JAU2001061874A1 US6160844

{Us-PGPUB; JOR

HON

12014/01/16}
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US20100080291 US20050002454
AU2007205175B2 US20120014434
WO2004114671A2 US6400768
US20080152020 W(O2003036981A1
AU2007234543A1 US20070263087
US20080232464 US20080013625
US20110142129 US5699117
US20080013627 EP2088554A2
US20090285302 US20070263719
US20020037161 W(O2013055808A1
JP2003102005A US20080013626
US20030016755 EP2667603A1
US8406292 US20080008237
US20030128766 US20080044157
US20080044156 US6587506
WO2011071754A1 WO2013156678A1
EP1085465A2 W(O2011143599A1
EP2403248A1 W(O2008133910A2
US6853378 WO2011090790A1
EP0948211B1 AU1996064209B2
WO2005055613A1 US6636640
US7469007 US20060190625
EP1793618B1 EP0731422A2 US6560282
US8254458 US20020159755 USH475435
US20030080980 AU2011228218A1
US20040086190 US20080034522
US20100086048 EP2337357A1
US7558465 US7272185
WO1997039584A1 US20020181793
US8019169 US20040086189
EP1085465B1 US8467459
US20060280244 US20110211122
WO2013160277A1 US20070160153
JP2009267573A US20120013717
AU2001018359A1 US20130271651
AU1996064209B AU2001018359B2
US20080146931 US8619865

USPAT;
USOCR,;
FPRS;

EPO; JPC;
DERWENT;
[BM_TDB

16:14

S92

46

AU1996084209A AU1996043310A
US20050254010 US6546189 US7148908
AU1997023590B AU1997023590A
US6198851 US20030128292 US8135234
EP2265028A2 US6621933
US20080019444 W(O2009073075A1
US20100150229 US20030012561
US20120002728 US20020059643
AU2000042645B2 WC2010021665A1
US7746931 US20140003508 US8295347
EP1976300A2 US7126993
WO2009131830A1 AU2007214423C1
US20080291570 JP2006115051A
US20040228409 US7376341
EP1313326A2 US20100220939
AU2007214423B2 1US20120294355
WO1999033024A1 US20130089135
US5253056 US20120128072
US20080095450 USH270813 US8170118
US20060193384 US20080089428
US7889937 AU1996043310B
US20130089154 US20010028404
USB6349154 US20090129759
AU2003273187B2 US20030185456
US20080045467 CN101040531A
AU2003273187A1 US20010048719
EP2416580A2 W(O2006068401A1

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPC;
DERWENT;
[BM_TDB

OR

ON

2014/01/186
16:28
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AU1997019395A EP1085465A9
EP1786212A1 US20090316787
AU20000426845A1 US20090168900
US20130051458 US20010021303
US20080133490 AU2001018353A1
EP0596423A2 AU2007214423A1
WO2010090629A1 US8385427
WO2004008776A1 EP1255249B1
WO2012052968A1 JP06303594A
US8179420 US6310962 US8442120
EP0942605A2 EP0948211A2
US20100020883 US20050002458
US20070230568 W(O2001058170A1
WO2007003340A2 US5907374
AU2001018353B2 EP1981280A2
AU2010219337B2 EP1991007A3
US20060034369 EP1309203A2
US20110280311 US20090028239
US7933494 JP2012080306A
WO2012036467A2 US20020081094
WO2007076486A2 US20060072673
US8036266 EP1769633B1 EP1596609A2
EP2249567A1 US20060233252
US8131135 US6477202 EP2205003A2
EP0914007B9 US6763067 US7292782
EP2613534A2 US8243820 EP2568705A1
US20060256868 W(O2010033151A1
US8306126 US8260122 US20080205508
USe748018 US20030002583
US20110280316 US20020030684
US8107528 EP0914007B1
US20080013297 US20100124278
US20110194804 WO1996035998A1
EP2360843A2 AU2007311526A1
US20100142614 EP1703734A1

AU2004229732A1

S93 {53 WO2002032207A2 US5227878 US-PGPUB; {OR ON 2014/01/16
USB535558 US20070053444 USPAT; 16:33
US20100189418 US20120294369 USOCR,;
WO2007129840A1 AU19960554778B FPRS;
US20110157470 US8139150 EPO; JPG;
AU1995020529A EP0944264B1 DERWENT;

USBe301428 US20060093032 US6782132 il BM_TDB
WO2007089696A2 US8358701
WO1998041011A1 US7209635
US20050018770 EP0596423B1
EP1628485A3 W(O2001033861A1
EP1988720A2 USB674796
US20090202162 WO2004034330A1
AU1999028124A US20110064321
US20040170330 US20140003504
USe621865 EP1976301A2
US20050053133 US20130107941
USB8493389 US20060072672
US20060280250 EP1215911A2
US7957610 US20070036218
EP1230642A1 AU1999048798A1
US20020110192 AU1999048798B2
US20070247529 US8335256
US20120262630 US20050254577
WO2007005750A2 US20130083847
US20060171463 W(O2011091301A1
US5376971 US20050249289
US20010033619 US6408099
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US20030012552 CA2798354A1
US20080152013 US20080144714
US20100220785 US20080144720
US7675971 US20120328019
EP1255249B2 W(02013022540A1
WO1997003443A1 WO1999051033A2
US20070009024 US6795498 1US8243813
USe724977 US20060120466
AU1996055477A US20010001016
US7496236 EP0944264A2 US6526178
WO2003026300A1 JP2002016921A
US20020067768 US20110243252
US20010001621 US7609900 US8149913
WO2010067529A1 US6408096
US7518630 W0O2005022921A1
AU1994070409A EP0590800A2
EP1098526A2 US6563954 US8320450
USBe064748 US7956930 US20060233259
US20020136461 US6441754 US6556627
US6181743 AU1996054538A
EP0577337A2 USB421465 EP1725043A2
AU19968055520B US20120069905
EP0579395A1 US6956600
AU2010231805A1 US20120269275
US6480628 EP1193983A2 US7697609
JP2009027535A AU1995020529B8
USe549720 US20120063692 US7539347
US20120275512 AU2003261923A1
EP0771119A2 US20120294367
US20050063466 USB597858 US5815209
US20130300923 US7606124
WO2011037772A1 US20020009141
US8490321 US20120275515
WO2004093461A1 US6801574
WO2004049728A1 WO2012108200A1
EP2372922A1 US20080008245
EP1056296A2 US20010048768
AU1996055520A US20080170627
US8340191 US20090028427
AU1996055520B2 1US20110075738
US20090268805 EP1793618A2
US20070002946 US20130077674
EP1821545A2 EP2429193A3
US20050226325 US20070058948
US20080130758 US20080019438
US20110038417 US20100046636
US200200901368 W(O2003005728A1
US7903732 AU1994070853A
WO2003056833A2 WO2013160559A1
US20010055336 EP2224745A1
US20030161404 US20060262216
EP2571268A1 EP1152622B1
EP1152622B9 US20050084167
US20130051456 USRE40079
US20030063668 JP2012004660A
US8488671 US20080170793

S$106 {166 (video with US-PGPUB;{OR ON 2014/01/24
resolution)and((enhancement and base) {jUSPAT; 14:02
with layer)and(scalable or USOCR;
scalability)and(standard with FPRS;
resolution)and(high with resolution) EPO; JPG;
DERWENT;
IBM_TDB
IS107 430 ii(video with {US-PGPUB; {OR JON  {j2014/01/24:
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resolution)and((enhancement and base) {JUSPAT; 14:03
with layer)and(scalable or scalability) USOCR;
and (standard with resolution) and (highiFPRS;
with resolution) and ((target and EPO; JPG;
reference) with (frame or image)) DERWENT;
IBM_TDB
$108 {74 (video with US-PGPUB; iOR ON 2014/01/24
resolution)and((enhancement and base) {JUSPAT; 14:04
with layer)and(scalable or scalability) USOCR;
and (standard with resolution) and (high§FPRS;
with resolution) and (target and EPO; JPG;
reference) DERWENT;
IBM_TDB
S$109 §314 (video with US-PGPUB; {OR ON 2014/01/24
resolution)and((enhancement and base) {jUSPAT; 14:07
with layer)and(scalable or scalability) USOCR;
and ((standard or low or lower or FPRS;
reduced or original) with resolution) and {§EPO; JPO;
((higher or high or enhanced or greater) iDERWENT;
with resolution) and (target and IBM_TDB
reference)
S110 {240 S$109 not S108 US-PGPUB; i OR ON 2014/01/24
USPAT; 14:47
USOCR,;
FPRS;
EPO; JPG;
DERWENT;
IBM_TDB
S111 1000 (("20130163673") or ("20130182776") US-PGPUB; iOR OFF 2014/01/24
r ("20130170558") {USPAT 16:43

0
or ("20130163676") o
or ("20110176604") r ("20130170544")
or ("6483945") or ("20020181595") or
"20090010559") or ("20130163661") or
"20010010707") or ("6792045") or
"7925108") or ("20130163679") or
"20090110056") or ("20110229046") or
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('20070160141") r ("20070153894") or
("6097842") or ("8223847") or
("5828421") or ("20100061445") or
("20030067989") or ("20070047661") or
(" 20070058729') or ("8023754") or
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("20030012552") or ("20100220785") or
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"20120230439") or ("20100246683") or
"20100226567") or ("20120069912") or
"20100208801") or ("20100322316") or
"20120076200") or ("20090196346") or
"20120057638") or ("20010008544") or
"20060203917") or ("7822123") or
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"20110228841") or ("20020037111") or
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"20070104270") or ("20050163231") or
"20010048721") or ("6563876") or
"20120237132") or ("20100150238") or
"20130101026") or ("8155210") or

"8421144") or ("7798690") or
"8311104") or ("20080205528") or
"20060034371") or ("20060062300") or
"5485279") or ("5446498") or
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"20120213287") or ("6025876") or
"8355439") or ("8396124") or

"20070253488") or ("20080123970") or
"20050152452") or ("8249169") or
"20080063071") or ("20110280310") or
"20070189392") or ("20100061451") or
"20030215011") or ("20070110323") or
"20070217508") or ("8233709") or

"8279928") or ("5751888") or
"20110255595") or ("20120320977") or
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"6650708") or ("20060227871") or
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"8189667") or ("20060165167") or
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"20130202044") or ("8189665") or
"20050229231") or ("20130114715") or
"7903737") or ("20020113898") or
"20020060818") or ("20110310979") or
"6819714") or ("20100034254") or
"20040202250") or ("6836513") or
"5978035") or ("7173947") or
"20010046263") or ("7142601") or
"5684714") or ("20020021752") or
"6600785") or ("20010013951") or
"6459736") or ("6959041") or
"20020021843") or ("5543847") or
"8358692") or ("20060072669") or
"20080130746") or ("7809065")).PN. or
("6754393") or ("20060133507") or
"8451895") or ("8270492") or
"20100246662") or ("6744925") or
"20070258009") or ("20060285589") or
"20120121016") or ("20120114039") or
"20070041441") or ("20110274172") or
"6456656") or ("6577682") or
"7483625") or ("7206347") or
"7412102") or ("6549668") or
"20100104022") or ("20070189377") or
"20110158322") or ("7400685") or
"6466623") or ("20130034156") or
"20090092186") or ("20130279599") or
"20110299600") or ("20090323826") or
"20120002720") or ("6519288") or
"8331440") or ("20100046635") or
"5412428") or ("20060140269") or
"8073269") or ("5715009") or
"5519503") or ("20130188686") or

~— — ——

e s s =

"20080267287") or ("6870886") or
"20090296809") or ("20040218671") or
"20120082227") or ("8325797") or
"20140010294") or ("20110293008") or

"8238425") or ("20060227868") or
"8335252") or ("6356667") or

ey e e e e e e e e = ===y

file:///Cl/Users/afeliciano/Documents/e-Red%20Folder/12995039/EASTSearchHistory.12995039_Accessible Version.htm[5/1/2014 4:35:34 PM]




EAST Search History

"20120219063") or ("20020006165") or
"20070297514")).PN.

("20110293017") or ("20030067984") or
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'20070247529')or("20010036230ﬂ
'20040268222')or("6141447ﬂ
"6567471") or ("20050243923") or

)
("20100002761") or
("20080285938") or
"200901GSSSGW or

("20100189181") or
100150394") or

( )
( )
("20120133736") or
( )

("5987179") or
23754") or
("20120147972") or

)
)
)
)
)
)
"20120213287")
"20050100318") or
"20120224628") or
"20050147395") or
)
)
)
)
)
)
)
)
)

"7933494") or
"20130083847") or

0
r
r
r
r
r

0
r
r
r
r
r
r
r
r
r
r
r
r
r
r
r
r
r
r
r
r
r
r
r ("20100150229") or

(
(
(
(
(
(
(
(
(
E
("20110216830") or
(
(
(
(
(
(
(
(
(
("

r ("20130089267") or
"20030185456") or
"20020154698") or
"20060039473") or

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

;
;
;
;
;
;

e e s e e,

)

)
"20020164152") or

)

)

"20080240236") or
'20080285644") or

"20070116126") or

"20040252981") or
"20070076801") or
"20050063466") or
"20080056380") or
"20100046635") or
"20110058793") or

"20100208801") or

"20050152457") or
"20080013620") or
"20070147502") or
'20080232452") or
'20040218672") or
"20030156640") or
"20020126752") or

"20060203917") or
'20110310979") or
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"20040076235")
"20120008677")
"20060081497")
"20120224641")).
("20060062300")
"20090190662") o

"20020021752") or
"20070206678") or

or ("7643690") o

or ("20130089155")
or (" 20080069202")
PN. 0
or

UZOOGOZZ?SGSW
r ("20050123056") o
("20100086225") or
("8019169") or

(

(

(

(

(

(

E

("8223847") or ("20010016009") or
("20120069909") or ("20100202535") or
("20060029129") or ("20100002767") or
("20070223909") or ("20090034633") or
("20080260042") or ("20090136145") or
("20020001344") or ("20010017891") or
("20060072669") or ("20040179619") or
("20030156198") or ("20040223548") or
("20010040926") or ("20090274217") or
("20080205852") or ("20090097555")
("20010031002") or ("20040150747")
("20020186774") or ("20030174771") or
("20060182176") or ("20080170622") or
('20080037628') or ("8107528") or
("6580755") or ("20120075436") or
("20130114715") or ("20120177126") or
("20080291997") or ("20130051478") or
("20130114741") or ("20020044603") or
("6414999") or ("20030007556") or
("20080043832") or ("20080080621") or
("20100246683") or ("20020176508") or
("20060133491") or ("20100271463") or
("20120063516") or ("20060153299") or
("20070263722") or ("20060256232") or
("20090316787") or ("20090103816") or
("20100054699") or ("20110019747") or
("20130107941") or ("20060093032") or
("20060233528") or ("20100061447") or
("20050105814") or ("20050201471") or
("20130128981") or ("20060082474") or
("20040105501") or ("20090052543") or
("20030103566") or ("8270494") or
("20030099290") or ("20090034626") or
("20060133490") or ("20040008893") or
("20110170615") or ("8170118") or
("20080152241") or ("20010040700") or
("6556627") or ("20050232500") or
("20080025414") or ("20120121016") or
('20070189392") or ("20100150239") or
("7126993") or ("20110228840") or
("20060083298") or ("20020080875") or
("20060140277") or ("20090187960") or
('20060188023") or ("20080240255") or
("7830409") or ("20120314771") or
("20090220010") or ("20100046636") or
("20080253447") or ("20040228404") or
("20050111541") or ("20030194140") or
("20020136461") or ("20120106623") or
("20020037111") or ("20030156647") or
('20120069905') or ("20030161404") or
("6687296") or ("20040141732") or
("20130038686") or ("20050069039") or
("20120288015") or ("20100246684") or
("20010036319") or ("20020016970") or
('20110211642") or ("20020090136") or
("5473380") or ("20070189398") or
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"20060251189")).PN. or
("20080267299") or ("20100020871") or
"20050201489") or ("201001668080") or
"8724436") or ("20080008453") or

"20120269267") or ("20110216837") or
"20100166074") or ("20110222601") or
"20070274384") or ("20070286244") or
"20080219356") or ("20120294373") or
"20110134991") or ("20110176562") or
"20030095594") or ("20090296808") or
"20120200663") or ("20010050958") or
"20090041130") or ("20080192826") or
"20100080534") or ("20010001016") or
"20110310955") or ("20020034254") or
"20010048721") or ("20050093869") or
"20060072668") or ("8266251") or
"20040125204") or ("20060133479") or
"20060256861") or ("20020021843") or
"20060120453") or ("20080062287") or
"20130089141") or ("20040202250") or
"20090010331") or ("20070230574") or
"20100104022") or ("20090002379") or
"20090141809") or ("20120320977") or
"20030174770") or ("20090003447") or
"20040190614") or ("20050100093") or
"20090028245") or ("20090003446") or
"20050163230") or ("20050163231") or
"20080002239") or ("20100061451") or
"20060018378") or ("20070110163") or
"20080069204") or ("20010026589") or
"20030103604") or ("20130156101") or
"20060062297") or ("20050083218") or
"20070291840") or ("20060285589") or
"20030067637") or ("20100118948") or
"20090323811") or ("20020101921") or
"20030058946") or ("20040218668")
"20130016769") or ("20040008788") or
"20100208827") or ("20130010866")
"20090238264") or ("20100232498")
"20050047507") or ("20010001621") or
'20060165182')or("20060285592w or
"6339619") or ("20090180550") or

"20040218816")).P
("20120219063") 0 ("20090074o7ow
"20070140358") r("20030154687ﬂ

"20070140664") or ("20050180505") or

"20080304567") or ("20070195203") o
'20010048768')or("20030133510ﬂ
"20030067984") or ("7920634") 0
'20010031009')or('20110268175ﬂ
"20100272184") or ("20090175355") o
"20090141814") or ("20040047417") or
"20060204221") or ("20050008240") or
"20060222069") or ("20060013308") or
"20070211798") or ("20100128799") or
"20040086040") or ("20040012510") or
"20050089102") or ("20120201516") or
"20090010553") or ("20100266012") or
"20060233249") or ("20080122862") or
"20080063081") or ("20070097147") or
"20100246662") or ("20090232199") or
"20120281763") or ("20120114039") or
"20020009141") or ("20060233246") o
'20080117985")or("20130114735ﬂ
N. o
r
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"20020097797") or
("ZOOQOSZSSZOW or

(

("7305040") or
("20120106625") 0
("20020054641")
("20100150241")
("20120236115")
("20110026607")
("20080124057")
("20100027621")
("20120148167")
("20120155782")
("20050111544")
("20090180551")
("20060126948")
("20110032856")
("20060140271")
("20070248165")
('201000918390
("6466624") 0
("20050152452")
("20080062187")
("20080117975")
("20100208828")
("20050036548")
("20060098952")
("20100272188")
("20120328023")
("20100322316")
("20060271990")
("20080192830")
("20120230594")
("20060222070")
("20080107184")
("20070189377")
("20120147956")
("20020191116")
("20080063071")
("20090257684")
("20050088324")
("20100322311")
("20040252758")
("20110064142")
("20050207501")
("20080089404")
("20130142256")
("20090238261")
("20050244137")
("20110150080")
("20050147161")
("20060233263")
("20120237132")
("20100195721")
("20110085604")
("20080123738")
("20090196354")
("20060233245")
("20070286281")
("20020051493")).
(("20090185627")
("20060133677")
("20120213286")
("20060222067")
("20120147973")
("20130107953")

("20120148169") or

r ("20080253671") or

e s s . e o . e, e, e, e, e, e, e,

)
or )
or )
or )
or )
or )
or )
or )
or ("20120148166") or
or )
or )
or )
or )
or )
or )
or )

("20040218669") or

r ("7609900") or

("20110268186") or

)
)
)
)
g
"20120144143") or
)
)
)
)
)
)

"8442120") or

"20080260034"
"20060104356") or
'20120163476"

)
)
)
)
)
;
"20080063072") or
)
)
)
)
)
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r
r
r
r
r
r
r
r
r
r
r
r
r
r
r
r
r
r
r
r
r
r
r
r
r
r
r
r
r ("8295347") or
r

r

r

r

r

r

r

r

e e e e o e . e, e, e, e, e, e, e, e oo, e, o, oo, e, e, e, e, e e oo, e, e, oo, e, e, e, e, e, e, e,

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0 )

0 )

0 )

0 )

or ("20080250470") or
0 )

0 )

0 )

0

r

PN. o

r("200900921SGW
or ("20130034156") o
or ("20060050974") o
or ("20110310972") o
or ("20060262651") o
or ( )o

'20080123751"

"20050013372") or
"20100296585") or
'20120148168") or
"20080137742") or
"20080069226") or
"20050254692") or
"20050036549") or

'20120148170") or
"20050057687") or
'20130142257") or
"20080069209") or
"20110150084") or
"20080037656") or

'20060215757") or
"20090129481") or
"20100215093") or
"20090116555") or
"20090196346") or

"20090207912") or
'20120224779") or
"20100034473") or
"20130135431") or
"20080063082") or
'20120147964") or

"20080075171") or
"20040179607") or
"20130148731") or

"20050089232") or

"20020037049") or
'20120128070") or
"20050041734") or
"20110075726") or
"20090310680") or
"20110075733") or

"20080069225") or
"20100061456") or
"20070140355") or
"20100150231") or

"20130089140") or
'20080212942") or
"20110280310") or
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"6122433") or
"20080069244") 0
"20130129237")
"20060227871")
"20130114680")
"20010016010")
"20110228857")
"20080304562")
"20090296809")
"20080123737")
"20120230393")
"20080137731")
"20080130756")
"20060045491")
"20080123736")
"20130135433")
"20030007559")
'200801377323
"6301428") or ("
"20040120404")
"20130136169")
"20110051811")
"20020039384")
"20100086059")
"20090190666")
"20070003149")
"20050281334")
"20090028239")
"20010046263")
"20060114995")
"20110019973")
"20090010332")
"20110235714")
"20050094728")
"20090080534")
"20060098215")
"20130170548")
"20110255594")
'200902258660
"6081295") 0
"20110096713")
"20090220008")
"20110194621")
"20120027087")
"20080170627")
"20020122495")
"20090122877")
"20100215100")
"20070195737")
"20120230394")
"20120027082")
"20100316124")
"20090232221")
"20010019585")
"20110299600")).
("20070126853")
"20070189395")
"20060029132")
'20070296826w
"6707778") 0
"20110293016")
"20060239359")
"20110293017")
"20090028427")
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0
r ("20100195714") o
"20090220000' or
"20060034371") or

020050141GZOW or

r ("20080088097") or
)

"20100039555") or
)
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(
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(
(
:
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(
(
(
(

)
)
)
)
)
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)
)
)
)
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]

]

]

]

]

]

]

]

]

]

]

]

]

]

r ("20070280350") or
0080111897") or
r ("20050147174") or
r("7181131") or
r ("7957465") or
]

]

]

]

]

]

]

]

]

]

]

]

]

]

]

]
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)
)
)
)
)
)
)
"20110142123") or
)
)
)
)
)
)
)
)

("20120002720") or

r ("20030138050") or

("20040156438") or

)
)
;
"20100158116") or
)
)
)
)

"8480630") or
"20060280372") or
"20100303369") or
"20090116820") or

e e s e e, e, e, e, e, e, e, e,
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or
or
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or
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or

("20020159526") 0
("20020145702") o

P
or ("200803171SGW
r
r
r("20090323803ﬂ

"20050147160") or
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or ( )
or ("20070053425") or
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"20030215018") or

"20070189385") or

"20100020870") or
"20090147857") or
"20080130740") or

'20020191851") or
"20110170001") or

'20080123972") or
'20120163449") or
"20050025250") or
'20040234145") or

"20060133480") or
"20120099644") or
"20080124050") or
"20020041632") or
"20110032999") or
"20090180537") or
'20110038412") or
"20070223575") or

'20110249749") or
"20030138052") or
"20080304561") or
"20090147848") or
"20070160152") or
'20050147172") or
"20020031184") or

'20060048193") or
"20100135385") or
"20040091159") or

"20070121722") or
"20130170561") or
"20090129471") or
"20060149763") or
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("20100135394") or ("20110293008") or
("20040208481") or ("20100034269") or
("20110286530") or ("20110188572") or
("20040228403") or ("20060126728") or
("20020090030") or ("6058240") or
("20120063517") or ("20050281329") or
("20080212683") or ("20110019744") or
("20030063745") or ("20040013399") or
("20020181597") or ("20020034247") or
("20110135000") or ("8990244")).PN.

833 {11 S32 and ((super$iresolution or "super US-PGPUB;OR ON 2013/07/23
resolution" or high$1resolution or "high USPAT; 17:49
resolution”) nearb ((convert$4 or USOCR;
transform$4) and (enlarg$4 or FPRS;
increas$4))) and (cod$4 or encod$4 or EPO; JPO;
decod$4) and (image$1 or video) DERWENT;

IBM_TDB

834 217 S32 and (super$1resolution or "super US-PGPUB;OR ON 2013/07/23
resolution" or high$1resolution or "high USPAT; 17:56
resolution”) and (cod$4 or encod$4 or USOCR;
decod$4) and (image$1 or video) FPRS;

EPO; JPG;
DERWENT;
IBM_TDB

S35 4 832 and ((first and second and third) US-PGPUB;OR ON 2013/07/23
near3 (super$1resolution or "super USPAT; 17:58
resolution" or high$1resolution or "high USOCR;
resolution”)) and (cod$4 or encod$4 or FPRS;
decod$4) and (image$1 or video) EPO; JPO;

DERWENT;
IBM_TDB

S36 1136 "ep 0935395 a2" "ep 1811784 al1" "ep US-PGPUB; iOR ON 2013/07/23
2403248 al1" "ep 1773085 a2" "ep USPAT,; 18:37
1058262 a2" "ep 1860886 al" "ep USOCR,;

1465430 a2" "ep 1467563 a1" "ep FPRS;
1445773 a1" "ep 2034483 al1" "ep EPO; JPG;
1819170 a1" "ep 0923243 al1" "ep DERWENT;
0923243 b1" "ep 1659532 a3" "ep IBM_TDB
1501228 a1" "ep 1469681 a1" "ep

1209911 a2" "ep 1793618 b1" "ep

1659532 a2" "ep 1111932 a2" "ep

1793618 a2" "ep 1806929 a1" "ep

0979010 a2" "ep 1793616 a2" "ep

0787402 b1" "ep 0618734 a2" "ep

0982726 al1" "ep 0618734 b1" "ep

1837826 al1" "ep 0787401 b1" "ep

2088554 a2" "ep 0893027 b1"

S37 4138 "ep 1501310 al1" "ep 1786212 al" "ep US-PGPUB; iOR ON 2013/07/23
2568705 al1" "ep 1230642 b1" "ep USPAT; 18:39
1286544 al" "ep 1587327 a2" "ep USOCR,;

2360843 a2" "ep 1079636 al1" "ep FPRS;
1286544 b1" "ep 0352963 a3" "ep EPO; JPC;
1624703 al" "ep 1793614 a2" "ep DERWENT;
1811788 a2" "ep 1811787 a2" "ep IBM_TDB

1793613 a2" "ep 2249567 al1" "ep
2372922 al" "ep 2262265 a2" "ep
1793612 a2" "ep 1793615 a2" "ep
1182880 a2" "ep 0926898 al" "ep
2299448 a2" "ep 1725041 a2" "ep
1255249 b1" "ep 1313326 a2" "ep
1515553 a1" "ep 2568709 a1" "ep
1198132 a1" "ep 1725043 a2" "ep
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1130595 at1"
1921864 a2"
1255249 b2"
1193983 a2"
0942605 a2"
2571268 a1"
1335603 a2"
1624703 b1"
2242055 a2"
2012546 a2"
0260993 b1"
2131585 at1”
0787403 b1"
0260993 a1"
0824729 b1"
2581778 a1"
1988720 a2"
1987677 b1"
2256739 a2"
2256738 a2"
2256736 a2"
1280347 a1"
1976301 a2"
1085465 a2"
1085465 a9"
1119976 b1"
2228983 a1"
2271103 a2"
1085465 b1"
1045589 a2"
1638333 at1"
1280348 a1"
1259080 b1"
1365593 a2"
2571278 a1"
2613534 a2"
1320100 a2"
1324615 a1"
1981280 a2"
1079631 a1"
1079630 a1"
1618744 b1"
0914007 bo"
2171903 b1"

"ep 1056296 a2"
"ep 1098526 a2"
"ep 1309203 a2"
"ep 2546833 a2"
"ep 1230642 al"
"ep 0948211 b1"
"ep 1255249 a2"
"ep 1040479 b1"
"ep 1300850 a2"
"ep 2112663 a2"
"ep 1703734 al"
"ep 1553779 al"
"ep 0787409 b1"
"ep 1445958 al"
"ep 1976300 a2"
"ep 1814334 at"
"ep 1633136 al"
"ep 0903742 a2"
"ep 2256737 a2"
"ep 2051528 al"
"ep 0731422 b1"
"ep 1437894 a2"
"ep 1569449 a2"
"ep 0731422 a2"
"ep 1569449 b1"
"ep 1198133 at"
"ep 0966161 a2"
"ep 1148733 a2"
"ep 2268016 a2"
"ep 1016285 b1"
"ep 0913058 b1"
"ep 1259080 a2"
"ep 0742674 a2"
"ep 1437894 b1"
"ep 0921680 al"
"ep 0824824 b1"
"ep 0948211 a2"
"ep 1402740 b1"
"ep 1130927 a2"
"ep 1562382 a2"
"ep 0804854 b1"
"ep 1057341 b1"
"ep 1547016 b1"
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Mail Stop Amendment
Attorney Docket No. 31181U

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re patent application of:

Satoru SAKAZUME Confirmation No.: 7504
Application No. 12/995,039 Group Art Unit: 2482
Filed: November 29, 2010 Examiner: PICON-FELICIANO, Ana J.

For: MOVING PICTURE ENCODING SYSTEM, MOVING PICTURE ENCODING
METHOD, MOVING PICTURE ENCODING PROGRAM, MOVING PICTURE
DECODING SYSTEM, MOVING PICTURE DECODING METHOD, MOVING
PICTURE DECODING PROGRAM, MOVING PICTURE REENCODING
SYSTEM, MOVING PICTURE REENCODING METHOD, AND MOVING
PICTURE REENCODING PROGRAM

REPLY AND AMENDMENT UNDER 37 C.F.R. § 1.111

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

Dear Commissioner:

In response to the Office Action mailed May 15, 2014 (“Office Action”), with an
accompanying one-month Extension of Time, Applicant respectfully requests reconsideration of

the application in view of the following Remarks.

Amendments to the Claims begin on page 2 of this paper.
Remarks begin on page 22 of this paper.
A Conclusion begins on page 28 of this paper.

If an additional extension of time is necessary to prevent abandonment of this application
and is not filed herewith, then such extension of time is hereby petitioned for under 37 C.F.R.
§1.136(a). Applicant believes that no further fees for net addition of claims are required. Any
fees required for further extensions of time and any fees for the net addition of claims are hereby

authorized to be charged to Deposit Account No. 14-0112.



Appl. No. 12/995,039
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AMENDMENTS TO THE CLAIMS

This listing of claims will replace all prior versions, and listings, of claims in the

application.

Listing of Claims:

1. (Canceled)

2. (Withdrawn) A moving picture encoding system comprising:

a first encoder configured to work on a subsequence of a sequence of moving pictures
with a standard resolution to implement a first combination of processes for an encoding and a
decoding to create a first sequence of encoded bits and a set of decoded pictures with the
standard resolution;

a first super-resolution enlarger configured to work on the subsequence of the sequence
of moving pictures with the standard resolution to implement a process for a first super-
resolution enlargement to create a set of super-resolution enlarged pictures with a resolution
higher than the standard resolution;

a first resolution converter configured to work on the set of super-resolution enlarged
pictures to implement a process for a first resolution conversion to create a set of super-
resolution enlarged and converted pictures with the standard resolution; and

a second encoder configured to have the set of super-resolution enlarged and converted
pictures from the first resolution converter as a set of encoding target pictures to implement a
second combination of processes for a prediction and an encoding to create a second sequence of
encoded bits,

wherein the second encoder is configured to have the set of decoded pictures from the
first encoder as a set of reference pictures to implement the second combination of processes for

the prediction and the encoding to create the second sequence of encoded bits.
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3. (Withdrawn) A moving picture encoding system comprising:

a first encoder configured to work on a subsequence of a sequence of moving pictures
with a standard resolution to implement a first combination of processes for an encoding and a
decoding to create a first sequence of encoded bits and a set of decoded pictures with the
standard resolution;

a first super-resolution enlarger configured to work on the subsequence of the sequence
of moving pictures with the standard resolution to implement a process for a first super-
resolution enlargement to create a set of super-resolution enlarged pictures with a resolution
higher than the standard resolution;

a first resolution converter configured to work on the set of super-resolution enlarged
pictures to implement a process for a first resolution conversion to create a set of super-
resolution enlarged and converted pictures with the standard resolution;

a second encoder configured to have the set of super-resolution enlarged and converted
pictures from the first resolution converter as a set of encoding target pictures to implement a
second combination of processes for a prediction and an encoding to create a second sequence of
encoded bits;

a second super-resolution enlarger configured to acquire the set of decoded pictures with
the standard resolution from the first encoder to implement thereon a process for a second super-
resolution enlargement to create a set of super-resolution enlarged decoded pictures with a
resolution higher than the standard resolution; and

a second resolution converter configured to work on the set of super-resolution enlarged
decoded pictures to implement a process for a second resolution conversion to create a set of
super-resolution enlarged and converted decoded pictures with the standard resolution,

wherein the second encoder is configured to have the set of super-resolution enlarged and
converted decoded pictures from the second resolution converter as a set of reference pictures to
implement the second combination of processes for the prediction and the encoding to create the

second sequence of encoded bits.
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4. (Withdrawn) The moving picture encoding system according to claim 2, wherein the first
super-resolution enlarger comprises:

a positioner configured to work in a processing for super-resolution enlargement, on a
combination of a base picture constituting a base therein and one or more observation pictures to
be based on, to make a positioning to pixel positions of a desirable high resolution, for an
interval-unequal sampling to create nonhomogenecous high resolution pictures;

an interpolator configured to work on nonhomogeneous high resolution pictures created
at the positioner, to implement a process for a prescribed nonhomogeneous interpolation to
create interpolated pictures with a desirable high resolution;

an estimated picture creator configured to acquire interpolated pictures created at the
interpolator, to implement therecon a process for a prescribed reconstruction to create estimated
pictures with a desirable resolution; and

a repetition determiner configured to acquire a nonhomogeneous high resolution picture
from the positioner and a nonhomogeneous estimated picture from the estimated picture creator,
for employment of the acquired pictures to follow a prescribed determination method to
determine whether or not a repetition of the processing for super-resolution enlargement is
necessary, and work depending on a result thereof, to operate as the repetition is necessary, to
provide the interpolator with information for a control to continue the processing, and operate as
the repetition is unnecessary, to provide the estimated picture creator with information for a
control to output a set of estimated pictures with a high resolution after super-resolution

enlargement.

5. (Withdrawn) The moving picture encoding system according to claim 2, comprising a
multiplexer configured to operate complying with a prescribed syntax structure to multiplex the
first sequence of encoded bits from the first encoder, the second sequence of encoded bits from
the second encoder, and information on encoding parameters of respective types used in the

encoding at the first encoder and the encoding at the second encoder.
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6. (Withdrawn) The moving picture encoding system according to claim 2, comprising:

a first accumulation buffer configured to work in a course before the first encoder and the
first super-resolution enlarger, to accumulate subsequences of the sequence of moving pictures
with the standard resolution;

a second accumulation buffer configured to work in a course between the first encoder
and the second encoder, to accumulate sets of decoded pictures from the first encoder;

an accumulation controller configured to work for detections of buffer accumulation
amounts at the first accumulation buffer, the second accumulation buffer, the first encoder, and
the second encoder, to control the buffer accumulation amounts; and

a code rate controller configured to work on bases of the detections of buffer
accumulation amounts at the accumulation controller, to control code rates at the first encoder

and the second encoder.

7. (Currently Amended) A moving picture encoding system that makes an encoding of a

sequence of moving pictures with a resolution higher than a standard resolution using moving

pictures contents which include a sequence of moving pictures with the standard resolution and

do not include a sequence of moving pictures with a resolution higher than the standard

resolution, the moving picture encoding system comprising:

a first encoder configured to work on a sequence of moving pictures with a standard
resolution to implement a first combination of processes for an encoding and a decoding to
create a first sequence of encoded bits and a set of decoded pictures with the standard resolution;

a first super-resolution enlarger configured to work on the sequence of moving pictures
with the standard resolution to implement a process for a first super-resolution enlargement to
create a set of super-resolution enlarged pictures with a resolution higher than the standard
resolution;

a second super-resolution enlarger configured to acquire the set of decoded pictures from
the first encoder to implement thereon a process for a second super-resolution enlargement to
create a set of super-resolution enlarged decoded pictures with a resolution higher than the

standard resolution;
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a third resolution converter configured to acquire the set of decoded pictures from the
first encoder to implement thereon a process for a third resolution conversion to create a set of
resolution converted enlarged decoded pictures with a resolution higher than the standard
resolution; and

a third encoder configured to have the set of super-resolution enlarged pictures from the
first super-resolution enlarger as a set of encoding target pictures, employing the set of super-
resolution enlarged decoded pictures from the second super-resolution enlarger and the set of
resolution converted enlarged decoded pictures from the third resolution converter as sets of
reference pictures, to implement thereon a third combination of processes for a prediction and an
encoding to create a third sequence of encoded bits,

wherein a spatial resolution of the set of super-resolution enlarged pictures, that of the set

of super-resolution enlarged decoded pictures, and that of the set of resolution converted

enlarged decoded pictures are made equal; and

wherein the third encoder controls a selection of a set of reference pictures and creates a

set of data on the selection of the set of reference pictures to identify a selected set of reference

pictures during the process for prediction of the third combination.

8. (Currently Amended) A moving picture encoding system that makes an encoding of a

sequence of moving pictures with a resolution higher than a standard resolution using moving

pictures contents which include a sequence of moving pictures with the standard resolution and

do not include a sequence of moving pictures with a resolution higher than the standard

resolution, the moving picture encoding system comprising:

a first encoder configured to work on a sequence of moving pictures with a standard
resolution to implement a first combination of processes for an encoding and a decoding to
create a first sequence of encoded bits and a set of decoded pictures with the standard resolution;

a first super-resolution enlarger configured to work on the sequence of moving pictures
with the standard resolution to implement a process for a first super-resolution enlargement to
create a set of super-resolution enlarged pictures with a resolution higher than the standard

resolution;
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a third resolution converter configured to acquire the set of decoded pictures from the
first encoder to implement thereon a process for a third resolution conversion to create a set of
resolution converted enlarged decoded pictures with a resolution higher than the standard
resolution; and

a third encoder configured to have the set of super-resolution enlarged pictures from the
first super-resolution enlarger as a set of encoding target pictures, employing the set of resolution
converted enlarged decoded pictures from the third resolution converter as a set of reference
pictures, to implement thereon a third combination of processes for a prediction and an encoding
to create a third sequence of encoded bits,

wherein a spatial resolution of the set of super-resolution enlarged pictures, and that of

the set of resolution converted enlarged decoded pictures are made equal; and

wherein the third encoder controls a selection of a set of reference pictures and creates a

set of data on the selection of the set of reference pictures to identify a selected set of reference

pictures during the process for prediction of the third combination.

9. (Currently Amended) A moving picture encoding system that makes an encoding of a

sequence of moving pictures with a resolution higher than a standard resolution using moving

pictures contents which include a sequence of moving pictures with the standard resolution and

do not include a sequence of moving pictures with a resolution higher than the standard

resolution, the moving picture encoding system comprising:

a first encoder configured to work on a sequence of moving pictures with a standard
resolution to implement a first combination of processes for an encoding and a decoding to
create a first sequence of encoded bits and a set of decoded pictures with the standard resolution;

a first super-resolution enlarger configured to work on the sequence of moving pictures
with the standard resolution to implement a process for a first super-resolution enlargement to
create a set of super-resolution enlarged pictures with a resolution higher than the standard
resolution;

a second super-resolution enlarger configured to acquire the set of decoded pictures from

the first encoder to implement thereon a process for a second super-resolution enlargement to
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create a set of super-resolution enlarged decoded pictures with a resolution higher than the
standard resolution; and

a third encoder configured to have the set of super-resolution enlarged pictures from the
first super-resolution enlarger as a set of encoding target pictures, employing the set of super-
resolution enlarged decoded pictures from the second super-resolution enlarger as a set of
reference pictures, to implement thereon a third combination of processes for a prediction and an
encoding to create a third sequence of encoded bits,

wherein a spatial resolution of the set of super-resolution enlarged pictures, and that of

the set of super-resolution enlarged decoded pictures are made equal; and

wherein the third encoder controls a selection of a set of reference pictures and creates a

set of data on the selection of the set of reference pictures to identify a selected set of reference

pictures during the process for prediction of the third combination.

10. (Withdrawn) A moving picture encoding system comprising:

a first encoder configured to work on a sequence of moving pictures with a standard
resolution to implement a first combination of processes for an encoding and a decoding to
create a first sequence of encoded bits and a set of decoded pictures with the standard resolution;

a first super-resolution enlarger configured to work on the sequence of moving pictures
with the standard resolution to implement a process for a first super-resolution enlargement to
create a set of super-resolution enlarged pictures with a resolution higher than the standard
resolution;

a first resolution converter configured to work on the set of super-resolution enlarged
pictures to implement a process for a first resolution conversion to create a set of super-
resolution enlarged and converted pictures with the standard resolution;

a second super-resolution enlarger configured to acquire the set of decoded pictures from
the first encoder to implement thereon a process for a second super-resolution enlargement to
create a set of super-resolution enlarged decoded pictures with a resolution higher than the

standard resolution;
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a second resolution converter configured to work on the set of super-resolution enlarged
decoded pictures from the second super-resolution enlarger to implement a process for a second
resolution conversion to create a set of super-resolution enlarged and converted decoded pictures
with the standard resolution;

a second encoder configured to have the set of super-resolution enlarged and converted
pictures from the first resolution converter as a set of encoding target pictures, employing the set
of decoded pictures from the first encoder and the set of super-resolution enlarged and converted
decoded pictures with the standard resolution from the second resolution converter as sets of
reference pictures, to implement thereon a second combination of processes for a prediction and
an encoding to create a second sequence of encoded bits;

a third resolution converter configured to acquire the set of decoded pictures from the
first encoder to implement thereon a process for a third resolution conversion to create a set of
resolution converted enlarged decoded pictures with a resolution higher than the standard
resolution; and

a third encoder configured to have the set of super-resolution enlarged pictures from the
first super-resolution enlarger as a set of encoding target pictures, employing the set of super-
resolution enlarged decoded pictures from the second super-resolution enlarger and the set of
resolution converted enlarged decoded pictures from the third resolution converter as sets of
reference pictures, to implement thereon a third combination of processes for a prediction and an

encoding to create a third sequence of encoded bits.

11. (Withdrawn) A moving picture encoding method comprising:

a step of implementing a first combination of processes for an encoding and a decoding
on a sequence of moving pictures with a standard resolution, creating a first sequence of encoded
bits and a set of decoded pictures with the standard resolution;

a step of implementing a process for a first super-resolution enlargement on the sequence
of moving pictures with the standard resolution, creating a set of super-resolution enlarged

pictures with a resolution higher than the standard resolution;
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a step of implementing a process for a first resolution conversion on the set of super-
resolution enlarged pictures, creating a set of super-resolution enlarged and converted pictures
with the standard resolution; and

a step of having the set of super-resolution enlarged and converted pictures as a set of
encoding target pictures, implementing thercon a second combination of processes for a
prediction and an encoding, creating a second sequence of encoded bits,

wherein the step of creating the second sequence of encoding bits further comprises a
step of having the set of decoded pictures from the first encoder as a set of reference pictures to
implement the second combination of processes for the prediction and the encoding to create the

second sequence of encoded bits.

12. (Withdrawn) A recording medium storing a moving picture encoding program configured to
have a computer execute:

a step of implementing a first combination of processes for an encoding and a decoding
on a sequence of moving pictures with a standard resolution, creating a first sequence of encoded
bits and a set of decoded pictures with the standard resolution;

a step of implementing a process for a first super-resolution enlargement on the sequence
of moving pictures with the standard resolution, creating a set of super-resolution enlarged
pictures with a resolution higher than the standard resolution;

a step of implementing a process for a first resolution conversion on the set of super-
resolution enlarged pictures, creating a set of super-resolution enlarged and converted pictures
with the standard resolution; and

a step of having the set of super-resolution enlarged and converted pictures as a set of
encoding target pictures, implementing thercon a second combination of processes for a
prediction and an encoding, creating a second sequence of encoded bits,

wherein the step of creating the second sequence of encoding bits further comprises a
step of having the set of decoded pictures from the first encoder as a set of reference pictures to
implement the second combination of processes for the prediction and the encoding to create the

second sequence of encoded bits.
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13. (Withdrawn) A moving picture decoding system comprising:

a demultiplexer configured to work on a sequence of input encoded bits to implement a
process for a prescribed demultiplexing to output at least a first and a second sequence of
encoded bits;

a first decoder configured to acquire the first sequence of encoded bits obtained with a
standard resolution at the demultiplexer to implement thereon a process for a prescribed first
decoding to create a sequence of decoded pictures with the standard resolution;

a first super-resolution enlarger configured to acquire the sequence of decoded pictures
created with the standard resolution at the first decoder to implement thereon a process for a
prescribed super-resolution enlargement to create a sequence of super-resolution enlarged
decoded pictures;

a first resolution converter configured to acquire the sequence of super-resolution
enlarged decoded pictures created at the first super-resolution enlarger to implement thereon a
process for a prescribed resolution conversion to create a sequence of super-resolution decoded
pictures with the standard resolution; and

a second decoder configured to acquire the second sequence of encoded bits obtained
with the standard resolution at the demultiplexer, the sequence of decoded pictures created with
the standard resolution at the first decoder, and the sequence of super-resolution decoded pictures
created with the standard resolution at the first resolution converter, to implement thercon a
combination of processes for a prescribed prediction and a prescribed second decoding being a
decoding with an extension of the standard resolution, to create a sequence of super-resolution

pictures decoded with the standard resolution.

14. (Withdrawn) The moving picture decoding system according to claim 13, comprising:

the demultiplexer being configured to work on the sequence of input encoded bits to
implement the process for the prescribed demultiplexing to further output a third sequence of
encoded bits;

a second resolution converter configured to acquire the sequence of decoded pictures

with the standard resolution from the first decoder to implement thereon a process for a

11
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prescribed resolution conversion to create a sequence of enlarged decoded pictures with a high
resolution as a resolution higher than the standard resolution; and

a third decoder configured to acquire the third sequence of encoded bits obtained with the
high resolution at the demultiplexer, the sequence of super-resolution enlarged decoded pictures
created at the first super-resolution enlarger, and the sequence of enlarged decoded pictures with
the high resolution from the second resolution converter, to implement thereon a combination of
processes for a prescribed prediction and a prescribed third decoding being a decoding with an
extension of the high resolution, to create a sequence of super-resolution enlarged pictures as
decoded.

15. (Withdrawn) A moving picture reencoding system comprising:

a demultiplexer configured to work on a sequence of input encoded bits to implement a
process for a prescribed demultiplexing to output at least a first and a second sequence of
encoded bits;

a first decoder configured to acquire the first sequence of encoded bits obtained with a
standard resolution at the demultiplexer to implement thereon a process for a prescribed first
decoding to create a sequence of decoded pictures with the standard resolution;

a first super-resolution enlarger configured to acquire the sequence of decoded pictures
created with the standard resolution at the first decoder to implement thereon a process for a
prescribed super-resolution enlargement to create a sequence of super-resolution enlarged
decoded pictures;

a first resolution converter configured to acquire the sequence of super-resolution
enlarged decoded pictures created at the first super-resolution enlarger to implement thereon a
process for a prescribed resolution conversion to create a sequence of super-resolution decoded
pictures with the standard resolution;

a second decoder configured to acquire the second sequence of encoded bits obtained
with the standard resolution at the demultiplexer, the sequence of decoded pictures created with
the standard resolution at the first decoder, and the sequence of super-resolution decoded pictures

created with the standard resolution at the first resolution converter, to implement thercon a

12



Appl. No. 12/995,039
Attorney Docket No. 31181U
Response to Office Action mailed May 15, 2014

process for a prescribed second decoding being a decoding with an extension of the standard
resolution, to create a sequence of super-resolution pictures decoded with the standard
resolution;

a reencoder configured to acquire from the first decoder information on coefficients of
orthogonal transform in a course of decoding thereof, and from the second decoder information
on cocfficients of orthogonal transform in an extension layer of the standard resolution in a
course of decoding thereof, to make a synthesis of respective information on coefficients of
orthogonal transform and implement thercon a process for a prescribed entropy encoding to
create a sequence of encoded bits as reencoded; and

a multiplexer configured to acquire the sequence of encoded bits reencoded at the
reencoder, to implement thereon a process for a multiplexing complying with a prescribed syntax
structure, inserting encoding information inclusive of identification information for identification
of information on encoding modes and parameters of respective types used, to create a sequence

of encoded bits as multiplexed.

16. (Withdrawn) The moving picture reencoding system according to claim 15, wherein the
reencoder is configured to acquire the sequence of decoded pictures with the standard resolution
from the first decoder, the sequence of super-resolution decoded pictures with the standard
resolution from the first resolution converter, and the sequence of super-resolution pictures with
the standard resolution from the second decoder, to implement thereon a process for a prescribed

encoding to create a sequence of encoded bits as reencoded.

17. (Withdrawn) A moving picture decoding method comprising:

a step of implementing a process for a prescribed demultiplexing on a sequence of input
encoded bits, outputting at least a first and a second sequence of encoded bits;

a step of acquiring the first sequence of encoded bits obtained with a standard resolution
through the process for the prescribed demultiplexing, implementing thercon a process for a

prescribed first decoding, creating a sequence of decoded pictures with the standard resolution;
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a step of acquiring the sequence of decoded pictures created with the standard resolution
through the process for the prescribed first decoding, implementing thercon a process for a
prescribed super-resolution enlargement, creating a sequence of super-resolution enlarged
decoded pictures;

a step of acquiring the sequence of super-resolution enlarged decoded pictures created
through the process for the prescribed super-resolution enlargement, implementing thereon a
process for a prescribed resolution conversion, creating a sequence of super-resolution decoded
pictures with the standard resolution; and

a step of acquiring the second sequence of encoded bits obtained with the standard
resolution through the process for the prescribed demultiplexing, the sequence of decoded
pictures created with the standard resolution through the process for the prescribed first
decoding, and the sequence of super-resolution decoded pictures created with the standard
resolution through the process for the prescribed resolution conversion, implementing thereon a
combination of processes for a prescribed prediction and a prescribed second decoding being a
decoding with an extension of the standard resolution, creating a sequence of super-resolution

pictures decoded with the standard resolution.

18. (Withdrawn ) The moving picture decoding method according to claim 17, comprising:

a step of implementing the process for the prescribed demultiplexing on the sequence of
input encoded bits, outputting a third sequence of encoded bits;

a step of acquiring the sequence of decoded pictures created with the standard resolution
through the process for the prescribed first decoding, implementing thercon a process for a
prescribed resolution conversion, creating a sequence of enlarged decoded pictures with a high
resolution as a resolution higher than the standard resolution; and

a step of acquiring the third sequence of encoded bits obtained with the high resolution
through the process for the prescribed demultiplexing, the sequence of super-resolution enlarged
decoded pictures created through the process for the prescribed super-resolution enlargement,
and the sequence of enlarged decoded pictures created with the high resolution through the

process for the prescribed resolution conversion, implementing thercon a combination of
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processes for a prescribed prediction and a prescribed third decoding being a decoding with an

extension of the high resolution, creating a sequence of super-resolution enlarged pictures as

decoded.

19. (Withdrawn) A moving picture reencoding method comprising:

a step of implementing a process for a prescribed demultiplexing on a sequence of input
encoded bits;

a step of acquiring a first sequence of encoded bits obtained with a standard resolution
through the process for the prescribed demultiplexing, implementing thercon a process for a
prescribed first decoding, creating a sequence of decoded pictures with the standard resolution;

a step of acquiring the sequence of decoded pictures created with the standard resolution
through the process for the prescribed first decoding, implementing thercon a process for a
prescribed super-resolution enlargement, creating a sequence of super-resolution enlarged
decoded pictures;

a step of acquiring the sequence of super-resolution enlarged decoded pictures created
through the process for the prescribed super-resolution enlargement, implementing thereon a
process for a prescribed resolution conversion, creating a sequence of super-resolution decoded
pictures with the standard resolution;

a step of acquiring a second sequence of encoded bits obtained with the standard
resolution through the process for the prescribed demultiplexing, the sequence of decoded
pictures created with the standard resolution through the process for the prescribed first
decoding, and the sequence of super-resolution decoded pictures created with the standard
resolution through the process for the prescribed resolution conversion, implementing thereon a
process for a prescribed second decoding being a decoding with an extension of the standard
resolution, creating a sequence of super-resolution pictures decoded with the standard resolution;

a step of acquiring information on coefficients of orthogonal transform in a course of
decoding in the process for the prescribed first decoding, and information on coefficients of
orthogonal transform in an extension layer of the standard resolution in a course of decoding in

the process for the prescribed second decoding being a decoding with an extension of the
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standard resolution, making a synthesis of respective information on coefficients of orthogonal
transform, implementing thereon a process for a prescribed entropy encoding, creating a
sequence of encoded bits as reencoded; and

a step of acquiring the sequence of encoded bits as reencoded, implementing thercon a
process for a multiplexing complying with a prescribed syntax structure, inserting encoding
information inclusive of identification information for identification of information on encoding
modes and parameters of respective types used, creating a sequence of encoded bits as

multiplexed.

20. (Withdrawn) A recording medium storing a moving picture decoding program configured to
have a computer execute:

a step of implementing a process for a prescribed demultiplexing on a sequence of input
encoded bits, outputting at least a first and a second sequence of encoded bits;

a step of acquiring the first sequence of encoded bits obtained with a standard resolution
through the process for the prescribed demultiplexing, implementing thercon a process for a
prescribed first decoding, creating a sequence of decoded pictures with the standard resolution;

a step of acquiring the sequence of decoded pictures created with the standard resolution
through the process for the prescribed first decoding, implementing thercon a process for a
prescribed super-resolution enlargement, creating a sequence of super-resolution enlarged
decoded pictures;

a step of acquiring the sequence of super-resolution enlarged decoded pictures created
through the process for the prescribed super-resolution enlargement, implementing thereon a
process for a prescribed resolution conversion, creating a sequence of super-resolution decoded
pictures with the standard resolution; and

a step of acquiring the second sequence of encoded bits obtained with the standard
resolution through the process for the prescribed demultiplexing, the sequence of decoded
pictures created with the standard resolution through the process for the prescribed first
decoding, and the sequence of super-resolution decoded pictures created with the standard

resolution through the process for the prescribed resolution conversion, implementing thereon a
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combination of processes for a prescribed prediction and a prescribed second decoding being a
decoding with an extension of the standard resolution, creating a sequence of super-resolution

pictures decoded with the standard resolution.

21. (Withdrawn) A recording medium storing a moving picture reencoding program configured
to have a computer execute:

a step of implementing a process for a prescribed demultiplexing on a sequence of input
encoded bits;

a step of acquiring a first sequence of encoded bits obtained with a standard resolution
through the process for the prescribed demultiplexing, implementing thercon a process for a
prescribed first decoding, creating a sequence of decoded pictures with the standard resolution;

a step of acquiring the sequence of decoded pictures created with the standard resolution
through the process for the prescribed first decoding, implementing thercon a process for a
prescribed super-resolution enlargement, creating a sequence of super-resolution enlarged
decoded pictures;

a step of acquiring the sequence of super-resolution enlarged decoded pictures created
through the process for the prescribed super-resolution enlargement, implementing thereon a
process for a prescribed resolution conversion, creating a sequence of super-resolution decoded
pictures with the standard resolution;

a step of acquiring a second sequence of encoded bits obtained with the standard
resolution through the process for the prescribed demultiplexing, the sequence of decoded
pictures created with the standard resolution through the process for the prescribed first
decoding, and the sequence of super-resolution decoded pictures created with the standard
resolution through the process for the prescribed resolution conversion, implementing thereon a
process for a prescribed second decoding being a decoding with an extension of the standard
resolution, creating a sequence of super-resolution pictures decoded with the standard resolution;

a step of acquiring information on coefficients of orthogonal transform in a course of
decoding in the process for the prescribed first decoding, and information on coefficients of

orthogonal transform in an extension layer of the standard resolution in a course of decoding in
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the process for the prescribed second decoding being a decoding with an extension of the
standard resolution, making a synthesis of respective information on coefficients of orthogonal
transform, implementing thereon a process for a prescribed entropy encoding, creating a
sequence of encoded bits as reencoded; and

a step of acquiring the sequence of encoded bits as reencoded, implementing thercon a
process for a multiplexing complying with a prescribed syntax structure, inserting encoding
information inclusive of identification information for identification of information on encoding
modes and parameters of respective types used, creating a sequence of encoded bits as

multiplexed.

22. (Withdrawn) The moving picture encoding system according to claim 3, wherein the first
super-resolution enlarger comprises:

a positioner configured to work in a processing for super-resolution enlargement, on a
combination of a base picture constituting a base therein and one or more observation pictures to
be based on, to make a positioning to pixel positions of a desirable high resolution, for an
interval-unequal sampling to create nonhomogenecous high resolution pictures;

an interpolator configured to work on nonhomogeneous high resolution pictures created
at the positioner, to implement a process for a prescribed nonhomogeneous interpolation to
create interpolated pictures with a desirable high resolution;

an estimated picture creator configured to acquire interpolated pictures created at the
interpolator, to implement thercon a process for a prescribed reconstruction to create estimated
pictures with a desirable resolution; and

a repetition determiner configured to acquire a nonhomogeneous high resolution picture
from the positioner and a nonhomogeneous estimated picture from the estimated picture creator,
for employment of the acquired pictures to follow a prescribed determination method to
determine whether or not a repetition of the processing for super-resolution enlargement is
necessary, and work depending on a result thereof, to operate as the repetition is necessary, to
provide the interpolator with information for a control to continue the processing, and operate as

the repetition is unnecessary, to provide the estimated picture creator with information for a
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control to output a set of estimated pictures with a high resolution after super-resolution

enlargement.

23. (Withdrawn) The moving picture encoding system according to claim 3, further comprising

a multiplexer configured to operate complying with a prescribed syntax structure to multiplex the
first sequence of encoded bits from the first encoder, the second sequence of encoded bits from
the second encoder, and information on encoding parameters of respective types used in the

encoding at the first encoder and the encoding at the second encoder.

24. (Withdrawn) The moving picture encoding system according to claim 3, further comprising:

a first accumulation buffer configured to work in a course before the first encoder and the
first super-resolution enlarger, to accumulate subsequences of the sequence of moving pictures
with the standard resolution;

a second accumulation buffer configured to work in a course between the first encoder
and the second encoder, to accumulate sets of decoded pictures from the first encoder;

an accumulation controller configured to work for detections of buffer accumulation
amounts at the first accumulation buffer, the second accumulation buffer, the first encoder, and
the second encoder, to control the buffer accumulation amounts; and

a code rate controller configured to work on bases of the detections of buffer
accumulation amounts at the accumulation controller, to control code rates at the first encoder

and the second encoder.

25. (Withdrawn) A moving picture encoding method comprising:

a step of implementing a first combination of processes for an encoding and a decoding
on a sequence of moving pictures with a standard resolution, creating a first sequence of encoded
bits and a set of decoded pictures with the standard resolution;

a step of implementing a process for a first super-resolution enlargement on the sequence
of moving pictures with the standard resolution, creating a set of super-resolution enlarged

pictures with a resolution higher than the standard resolution;
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a step of implementing a process for a first resolution conversion on the set of super-
resolution enlarged pictures, creating a set of super-resolution enlarged and converted pictures
with the standard resolution;

a step of having the set of super-resolution enlarged and converted pictures as a set of
encoding target pictures, implementing thercon a second combination of processes for a
prediction and an encoding, creating a second sequence of encoded bits;

a step of acquiring the set of decoded pictures with the standard resolution from the first
encoder to implement thereon a process for a second super-resolution enlargement to create a set
of super-resolution enlarged decoded pictures with a resolution higher than the standard
resolution; and

a step of working on the set of super-resolution enlarged decoded pictures to implement a
process for a second resolution conversion to create a set of super-resolution enlarged and
converted decoded pictures with the standard resolution,

wherein the step of creating the second sequence of encoding bits further comprises a
step of having the set of super-resolution enlarged and converted decoded pictures from the
second resolution converter as a set of reference pictures to implement the second combination

of processes for the prediction and the encoding to create the second sequence of encoded bits.

26. (Withdrawn) A recording medium storing a moving picture encoding program configured to
have a computer execute:

a step of implementing a first combination of processes for an encoding and a decoding
on a sequence of moving pictures with a standard resolution, creating a first sequence of encoded
bits and a set of decoded pictures with the standard resolution;

a step of implementing a process for a first super-resolution enlargement on the sequence
of moving pictures with the standard resolution, creating a set of super-resolution enlarged
pictures with a resolution higher than the standard resolution;

a step of implementing a process for a first resolution conversion on the set of super-
resolution enlarged pictures, creating a set of super-resolution enlarged and converted pictures

with the standard resolution;
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a step of having the set of super-resolution enlarged and converted pictures as a set of
encoding target pictures, implementing thercon a second combination of processes for a
prediction and an encoding, creating a second sequence of encoded bits;

a step of acquiring the set of decoded pictures with the standard resolution from the first
encoder to implement thereon a process for a second super-resolution enlargement to create a set
of super-resolution enlarged decoded pictures with a resolution higher than the standard
resolution; and

a step of working on the set of super-resolution enlarged decoded pictures to implement a
process for a second resolution conversion to create a set of super-resolution enlarged and
converted decoded pictures with the standard resolution,

wherein the step of creating the second sequence of encoding bits further comprises a
step of having the set of super-resolution enlarged and converted decoded pictures from the
second resolution converter as a set of reference pictures to implement the second combination

of processes for the prediction and the encoding to create the second sequence of encoded bits.
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REMARKS

| Status of the Claims

Upon entry of the amendments, claims 2-26 will be pending in the present application.
Claim 1 is canceled without prejudice to or disclaimer of the subject matter contained therein.
Claims 2-6 and 10-26 are withdrawn without prejudice to or disclaimer of the subject matter
contained therein. Claims 7-9 have been amended as discussed hereafter. Support for the claim
amendments can be found throughout the specification and the claims as originally filed. The
claim amendments made are solely for advancing prosecution of the application.

By canceling or amending any claims herein, Applicants make no admission as to the
validity of any rejection made by the Examiner against any of these claims. Applicants reserve
the right to reassert any of the claims canceled herein or the original claim scope of any claim
amended herein, in a continuing application.

Applicants submit that the above amendments introduce no new matter within the
meaning of 32 U.S.C. §132, and respectfully request entry of the above amendments and

favorable consideration of the application in view of the following.

II. Summary of the Office Action

Claims 7-9 stand rejected under 35 U.S.C. 103(a) as being unpatentable over Wan (US
6,580,754 BI1) in view of Ong (JP 2007-316161 A), and further in view of Holcomb (US

7,379,496 B2).
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111. Response to Rejection under 35 U.S.C. §103

Claims 7-9 stand rejected under 35 U.S.C. §103(a) as allegedly unpatentable over Wan in
view of Ong and further in view of Holcomb. Applicants respectfully traverse this rejection.

Applicants traverse the rejections as all of the features of the previously presented
claimed subject matter are not disclosed, taught or suggested by the cited prior art of record. To
establish a prima facie case of obviousness, the Examiner must establish that the prior art
references teach or suggest all of the claim features. Amgen, Inc. v. Chugai Pharm. Co., 18,
USPQ2d 1016, 1023 (Fed. Cir. 1991); In re Fine, 5 USPQ2d 1596, 1598 (Fed. Cir. 1988); In re
Wilson, 165 USPQ2d 494, 496 (CCPA 1970).

A prima facie case of obviousness must also include a showing of the reasons why it
would be obvious to modify the references to produce the present invention. See Dystar
Textilfarben GMBH v. C. H. Patrick, 464 F.3d 1356 (Fed. Cir. 2006). The Examiner bears the
initial burden to provide some convincing line of reasoning as to why the artisan would have
found the claimed invention to have been obvious in light of the teachings. /d. at 1366.

Applicants respectfully traverse this rejection since the cited prior art does not support a
prima facie case of obviousness. Obviousness under 35 U.S.C. §103 is a question of law, with
underlying factual considerations regarding (1) the scope and content of the prior art, (2) the
differences between the prior art and the claimed invention, (3) the level of ordinary skill in the
art, and (4) any relevant secondary considerations. Ball Aerosol & Specialty Container, Inc. v.
Ltd. Brands, Inc., 555 F.3d 984, 991 (Fed. Cir. 2009) citing Graham v. John Deere Co., 383 U.S.
1, 17-18, 86 S. Ct. 684, 15 L. Ed. 2d 545 (1966). Title 35 U.S.C. §103 bars patentability unless

“the improvement is more than the predictable use of prior art elements according to their
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established functions.” In re Kubin, 561 F.3d 1351, 1360 citing KSR Int’l Co. v. Teleflex Inc.,
550 U.S. 398, 417 (2007).

The Examiner alleges that the use of a process for super-resolution between layers in a
hierarchical encoding is well-known in the art. Ong implements super-resolution processing on a
predictive picture created by inter-layer intra prediction processor to use the processed picture as
a reference picture in an enhancement layer, and there is a general explanation of a super-
resolution process, see Ong Figure 4a section “Inter-layer prediction encoding ...” and section
“Super Resolution processor”. Based on these descriptions, the Examiner alleges that the super-
resolution process is employed for an additional extension of a reference picture for the encoding
of an enhancement layer picture and that the super-resolution enlargement of the pictures
decoded in a lower layer is a modification of Wan’s technique with Ong’s technique and is well
known in the art.

The Examiner admits that the combination of Wan and Ong does not include the use of a
set of super-resolution enlarged pictures with a standard resolution. However, the Examiner
alleges that the use of resolution converters for encoding and decoding in multiple resolutions in
order to extend the current and reference pictures is obvious from Holcomb. Holcomb has a
current frame and a reference frame with different spatial resolutions to implement thereon
different resolution conversions into spatial resolutions which another encoder can encode, to
implement an encoding process to obtain an encoding output, see Figure 2. The Examiner alleges
that like the current frame in the Holcomb configuration, a picture after the super-resolution
enlargement may be used, and thus it is well known in the art.

Applicants respectfully submit the amendments to claims 7-9 in response to the
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Examiner’s arguments. Amendments to claims 7-9 refer to:
(A) a spatial resolution of the set of super-resolution enlarged pictures,

that of the set of super-resolution enlarged decoded pictures, and that of the set of

resolution converted enlarged decoded pictures are made equal; and

(B) the third encoder controls a selection of a set of reference pictures and

creates a set of data on the selection of the set of reference pictures to identify a

selected set of reference pictures during the process for prediction of the third

combination.

Regarding (A), the combination of cited documents cannot control such that an
enlargement ratio of the set of super-resolution enlarged pictures, that of the set of super-
resolution enlarged decoded pictures, and that of the set of resolution converted enlarged
decoded pictures are made equal.

During an encoding process in an enhancement layer, when resolutions are different
between target pictures and reference pictures, it causes a problem where edges and shapes
included in the pictures are not located at the same spatial location or at a near spatial location to
cach other, so that the amount of information of data on differences made from the target pictures
and the reference pictures actually becomes large.

The presently claimed subject matter enables the setting of a prescribed enlargement
ratio, thereby creating a sequence of target moving pictures and a sequence of reference moving
pictures with a desired high resolution, and making use of these moving pictures with the high
resolution to implement a third combination of processes for a prediction and an encoding to

create a third sequence of encoded bits. Moreover, by controlling the prescribed enlargement
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ratio equal among the first super-resolution enlarger, the second super-resolution enlarger, and
the third resolution converter, an encoding for a sequence of moving pictures with a high
resolution is made easy, see written description paragraph [0172].

Regarding (B), the presently claimed subject matter has the set of super-resolution
enlarged pictures from the first super-resolution enlarger as a set of encoding target pictures, has
the set of super-resolution enlarged decoded pictures from the second super-resolution enlarger
as a second set of reference pictures, and has the set of resolution converted enlarged decoded
pictures from the third resolution converter as a first set of reference pictures. During a process
for the prescribed prediction at the third encoder of the presently claimed subject matter, there is
a configuration to employ either the first reference picture or the second reference picture to
create a predictive picture and subtract the predictive picture from the target picture to create a
data on a difference in between, see written description paragraph [0165].

Moreover, for control to make a selection of reference picture, the presently claimed
subject matter has a configuration to create a set of data on the selection of reference picture to
identify the first reference picture or the second reference picture, whichever is used, see written
description paragraph [0167].

The combination of cited documents cannot create a set of data on the selection of
reference picture for control to make a selection of reference picture. For example, in the
configuration of Holcomb, even though the super-resolution enlarged pictures is supplied to the
current frame and the second reference picture is supplied to the reference frame, since the first
reference picture is not supplied, it is not possible to select a reference picture during the

prediction process. Thus, Holcomb cannot create data on the selection of reference picture to
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identify the first reference picture or the second reference picture, whichever is used.
Thus, no combination of Wan, Ong, and Holcomb teach each and every feature of the
presently amended claims 7-9. Therefore, the Examiner has not proven a prima facie case of

obviousness. Applicants respectfully request reconsideration and withdrawal of the rejections.
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CONCLUSION

Applicant believes that a full and complete response has been made to the pending Office
Action and respectfully submits that all of the stated grounds for rejection have been overcome
or rendered moot. Accordingly, Applicant respectfully submits that all pending claims are
allowable and that the application is in condition for allowance.

Should the Examiner feel that there are any issues outstanding after consideration of this
response, the Examiner is invited to contact Applicant’s undersigned representative at the
number below to expedite prosecution.

Prompt and favorable consideration of this Reply is respectfully requested.

Respectfully submitted,
NATH, GOLDBERG & MEYER

Date: September 15, 2014 / Jerald L. Meyer/

Jerald L. Meyer, Reg. No. 41,194
NATH, GOLDBERG & MEYER Customer No. 20529
112 South West Street
Alexandria, VA 22314
Tel: 703-548-6284
Fax: 703-683-8396
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(] Advance Order - # of Copies (1 The director is hereby authorized to charge the required fee(s), any deficiency, or credits any
overpayment, to Deposit Account Number (enclose an extra copy of this form).

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

d Applicant certifying micro entity status. See 37 CFR 1.29 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.

| Applicant asserting small entity status. See 37 CFR 1.27 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.

| Applicant changing to regular undiscounted fee status. NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro

entity status, as applicable.

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

Authorized Signature Date

Typed or printed name Registration No.
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Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(Applications filed on or after May 29, 2000)

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

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

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

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

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary
depending upon the individual case. Any comments on the amount of time you require to complete this form
and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT
SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box
1450, Alexandria, Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to
respond to a collection of information unless it displays a valid 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. A record from this system of records may be disclosed, as a routine use, to the Administrator, General
Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency's
responsibility to recommend improvements in records management practices and programs, under authority
of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations
governing inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive.
Such disclosure shall not be used to make determinations about individuals.

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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12/995,039 SAKAZUME, SATORU
: I H i i AlA (First Inventor to
Notice of Allowability i)lfl?AmF:TCe(r)N-FELICIANO gﬂag i File) Status
No

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS

NOTICE OF ALLOWARBILITY 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. X This communication is responsive to September 15, 2014.
OA declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on

2. [ 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. X The allowed claim(s) is/are 7-9. 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
hitp:/fwww.uselo.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHieedback@usplo.qov .

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

a)X Al b)[JSome *c)[] None of the:
1. X Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No. _____
3. X Copies of the certified copies of the priority documents have been received in this national stage application from the

International Bureau (PCT Rule 17.2(a)).
* Certified copies not received: __

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

5. [] CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.

O including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .
Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

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

Attachment(s)

1. [0 Notice of References Cited (PTO-892) 5. [X] Examiner's Amendment’/Comment

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

3. [ Examiner's Comment Regarding Requirement for Deposit 7. [ Other .

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

/ANA PICON-FELICIANO/ /CHRISTOPHER S KELLEY/
Examiner, Art Unit 2482 Supervisory Patent Examiner, Art Unit 2482

U.S. Patent and Trademark Office

PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20141215
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DETAILED ACTION
1. The present application is being examined under the pre-AlA first to invent
provisions.
2. This action is in response to applicant’s amendment received on September 15,
2014.

3. Claims 2-26 are still pending in this application.

4. Claims 2-6 and 10-26 have been withdrawn from consideration.
5. Claims 7-9 have been amended.
. Claim 1 has been canceled.

EXAMINER’S AMENDMENT

7. 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 a telephone interview
with Jerald L. Meyer (Reg. No. 41,194) on December 30, 2014.

The application has been amended as follows:

Cancel Claims 2-6 and 10-26.
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Allowable Subject Matter

8. Claims 7-9 are allowed.
9. The following is an examiner’s statement of reasons for allowance:

Regarding claims 7-9, the closest prior art of record Wan et al. (US 6,580,754
B1), ONG CHIN PHEK et al.(JP 2007-316161 A), and Holcomb et al.(US 7,379,496
B2) do not teach nor suggest in detail a moving picture encoding system that makes an
encoding of a sequence of moving pictures with a resolution higher than a standard
resolution using moving pictures contents which include a sequence of moving pictures
with the standard resolution and do not include a sequence of moving pictures with a
resolution higher than the standard resolution, the moving picture encoding system
comprising: a first encoder configured to work on a sequence of moving pictures with a
standard resolution to implement a first combination of processes for an encoding and a
decoding to create a first sequence of encoded bits and a set of decoded pictures with
the standard resolution; a first super-resolution enlarger configured to work on the
sequence of moving pictures with the standard resolution to implement a process for a
first super-resolution enlargement to create a set of super-resolution enlarged pictures
with a resolution higher than the standard resolution; a second super-resolution enlarger
configured to acquire the set of decoded pictures from the first encoder to implement
thereon a process for a second super-resolution enlargement to create a set of super-
resolution enlarged decoded pictures with a resolution higher than the standard
resolution; a third resolution converter configured to acquire the set of decoded pictures

from the first encoder to implement thereon a process for a third resolution conversion
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to create a set of resolution converted enlarged decoded pictures with a resolution
higher than the standard resolution; and a third encoder configured to have the set of
super-resolution enlarged pictures from the first super-resolution enlarger as a set of
encoding target pictures, employing the set of super- resolution enlarged decoded
pictures from the second super-resolution enlarger and the set of resolution converted
enlarged decoded pictures from the third resolution converter as sets of reference
pictures, to implement thereon a third combination of processes for a prediction and an
encoding to create a third sequence of encoded bits, wherein a spatial resolution of the
set of super-resolution enlarged pictures, that of the set of super-resolution enlarged
decoded pictures, and that of the set of resolution converted enlarged decoded pictures
are made equal; and wherein the third encoder controls a selection of a set of reference
pictures and creates a set of data on the selection of the set of reference pictures to
identify a selected set of reference pictures during the process for prediction of the third
combination.

Wan et al. (US 6,580,754 B1) discloses an optimal system for determining
whether simulcast coding (400) or spatial scalability coding (100) should be used to
encode video for clients with a specific communication link. Operating points (A’, B’, C’)
for both simulcast coding and spatial scalability are also determined. Adaptive switching
(3130, 3140) is provided, with the operating points and decision boundaries being used
to guide the switching to optimize the quality of the higher-resolution data based on a bit
allocation to the associated lower-resolution data. A system for determining the point

(A, C') of equal quality in both layers of simulcast and spatial scalability coding is also
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provided. The proportion of bits allocated to the base layer to achieve equal quality is
essentially independent of the total bit rate for both simulcast and spatial scalability.

ONG CHIN PHEK et al.(JP 2007-316161 A) discloses a method and apparatus
of super resolution processing in which the resolution and quality of an image sequence
are improved, and a grid artifact is reduced. Interpolation is performed to create a high
resolution estimated image, alignment is performed to create an aligned image, the high
resolution estimated image is smeared and the smeared image and the aligned image
are subtracted to create the residual image, the deficient residue is interpolated by
using the residual value of a nondeficient peripheral image, a smoothing image and
reverse projection image are combined to create an enhancement coefficient, the
enhancement coefficient is updated to the high resolution estimated image to create a
fresh enhancement coefficient, and thereby the residual value of the deficient image is
interpolated from the residual value of the peripheral image.

Holcomb et al.(US 7,379,496 B2) discloses a video encoder that performs multi-
resolution video coding. For example, the encoder adaptively changes frame sizes to
reduce blocking artifacts at low bitrates. A video decoder performs corresponding multi-
resolution decoding.

Thus prior art of record taking individually or in combination does not teach nor
suggest the above-stated limitation taking wholly in combination with all the elements of
each independent claim and the structure shown in the specification.

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
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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 ANA PICON-FELICIANO whose telephone number is
(671)272-5252. The examiner can normally be reached on Monday-Friday 9am to S5pm.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Christopher Kelley can be reached on 571-272-7331. 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.

/ANA PICON-FELICIANO/
Examiner, Art Unit 2482
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Supervisory Patent Examiner, Art Unit 2482
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("5475435") 0 ("7920634") or ("7305040")
or ("7859956") o ("RE41180") or
('20050002454") r ("20060120466") or
("6546189") 0 ("8879627") or
("20090285307") 0 ("20060280244") or
("6563876") or ("20090141 809")
("6349154") or ("6094457") o ("7606124")
or ("8681865") or ("20140328391") or
("RE39367") or ("8467459") o

("6956600") or ("6654421") o
("20080019438") o ("20050286640") or
("8634473") 0 ("8320450") or
('20090268805") r ("20120269275") or
("6192083") o ("8493513") or
('20090207844') ("7415160") or
("6462783") or ("8306113") o ("8855198")
or ("8422806") or ("20120014432")
("20060193384") 0 ("20070009024")
("7746931") o ("7518630") or
('20080019444") r ("20070286283") or
("8358701") 0 ("20110158322") or
("20090103619") or ("6130913") or
("20080253450") o ("20120294367") or
("6724977") or ("7469007") o ("7957465")
or ("7301999") 0 ("20020168006")
("6560282") or ("8681873") 0
("20060233252") o ("20090252425") or
("5796438") or ("8170118") or
("20120075436") or ("20060233259") or
('20020172428") or ("20060140264") or
("7889937") or ("20070263087") or
("6636640") or ("8687690") or
("20060146931") or ("20120014434") or
('20090168900") or ("8295347") or
("8780272") or ("6125140") or
("20060215765") or ("5270813") or

(" 20080043832") or ("20030185456") or
("7956930") or ("6181743") or
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"20100226437") or ("7173970") or
"20140321560") or ("20040170395") or
"8442120") or ("6157396") or
"20100142614") or ("8406292") or
"8638849") or ("8619865") or
"20100202511") or ("20080253448") or
"8107528") or ("20050244070") or
"6999513") or ("8588308") or ("6853378")
r ("20080130758") or
("20040131118")).PN. or (("20060140276")
or ("20060182176") or ("8036266") or
("5598222") or ("7496236") or ("6122433")
or ("20080037628") or ("6597858") or
("20050111541") or ("20020067768") or
("8724698") or ("6493389") or ("5815209")
or ("20110176616") or ("7970220") or
("20070200923") or ("6047100") or
("20080240255") or ("7529298") or
('20090274217')or("5907374w or
("8811492") or ("20020110192") or

)

)

[ N e e L

r(
("6058240") or ("20100246683") or
("5883678") or ("20040234145") or
("7957610") o ('20140003504") or
("20010031002") or ("20070002948") or
("5253056") or ("20140112389") or
("20020176508") or ("20080075164") or
('20120063692') or ("20030063668") or
("7809900") o ("20080044156") or
('20120275512") r ("6262770") or
("6577679") or ("6064748") or
("20070247529") or ("8121191") or
("20110038417") or ("6782132") or
('20020037161") or ("20080144720") or
("6587506") or ("20060171463") or
("20090080533") or ("20120328019") or
('20080069244') or ("8494294") or
("6724436") or ("20080152013") or
("7539347") o ("200800441 57") o
("20080111897") or ("5614952") o
("20080144714") or "20130051458")
("20050008328") or ("7573938") o
("20130038686") or ("8126050"
) or
) or

e s s =

) o
("20090245384") or ("6567470") 0
('20060280250' ("8243813") o
("7359558") or ("20040252901") o
("5614957") or ("20130300923") o
("20060133491") or ("20020118750") or
('20100272184') or ("20020030684") or
("7865024") or ("6763067") or ("6490321")
or ("20070206678")or("825445sw or
("8774542") o ("20020114391w or
('20030133502") r ("20110211642") or
("7317837") o ("20020122492w or
('20020122486") r ("20050117643") or
("7295611") or ("5696560") or
("200680093032") or ("5802240") or
('20020136461') or ("20130107941") or
("8811481") or ("5414469") or
("20030103562") or ("20130294502") or
('20120275515") or ("20140269927") or
("7376341") or ("20100046636") or
("20050063466") or ("20010008544") or
('20050254692") or ("20010005400") or
("6748018") or ("6441754") or
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('20100150238") r ("20110243252") or
("7010215") o ("2005OZSSSSZW or
('20090323811") r ("8149913") or
("7830409") o ("8121189w or
('20020186774") r ("20090285302") or
("6025878") or ("8902314") or ("6400768")
or ("20140023143")or("8644632w or
"6307594") or ("6535558") or ("6025880")
("20050163230")).PN. or (("5978035")
("20100124278")or("5764296w or
"6510177") or ("20020021843") or
"20100220785") or ("20120027078") or
'20050163231") or ("20010050958") or
"7555042") or ("5767800") or ("7978920")
or ("6249547") or ("6198851") or

or
or

"20060109900") or ("20030156647") or
"20030067984") or ("5623308") or
"20010048721") or ("7558465") or
'20030012561')or("2014o133567w or
"8199808") or ("20030161404") or
"20060062300") or ("20080063081") or
"20100208801") or ("20130010863") or
"20110164570") or ("20050271140") or
"20090316787") or ("20020135608") or
'20090010333")or("6563954w or
"6587508") or ("7003036") or
"20020094025") or ("20060262216") or

) or

"20070211798") or

"20020054638") or ("6256451") or
'20020090136") or ("20140072035") or

("6522693") or

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

("8131135") or (" 027512w or
('20030169814") r ("20040101049") or
("7292782") or ("20140028797") or
("6025876") 0 ("2009011GSZOW or
('20080002239") r ("20140153639") or
("6917648") o ("5867625w or
('20030133512") r ("20070025438") or
("8457155") 0 ("20060133475W or
('20020037049") r ("20100322316") or
("6480628") or ("6683911") or
("20120294373") or ("20060227868") or
('20020191959") or ("8107531") or
("7483577") o 08260122w or
('20050249289") r ("20050259733") or
("8488671") 0 ("200902631OSW or
('20070274688") r ("20050243919") or
("8436889") or ("7058129") or ("6421465")
or ("8005148w or ("20130128981") or
("7254174") or ("20100002767") or
("8885710") or ("20030012552") or
("7181131") o ('20090185621W or
('20110063409') r ("20110235714") or
("6934339") o ("2013008915GW or
('20120177126") r ("20040228413") or
("6396874") or ("6760377") or ("6621866")
or ("20020196852") or ("20100188581") or
('20120082227") r ("7400685") or
("7403567") or ("6408096") or ("7289564")
or ("20040190624")or("20120163476")or
("7853088") o ("201302087QSW or
('20120314965") r ("7639882") or
("7978762") o ("201202303933 or
('20080008245") r ("8311104") or
("6408099") or ("7177356") or
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("20090034625") or ("20130287098") or
('20080304567") r ("8532174") or
("7483625") 0 ("20010016009w
("20060215757") or ("7302002") o
('20090232223') ("56359850
("6940909") or ("6901109") or ("
or ("20060029129") or
("20070140664")).PN. or (("20060140269")
or ("20140023145") or ("6535559") or
("20070110323") or ("20020009150") or
("20040013399") or ("8107571") or
("20110170556") or ("20090225853") or
('20070041441")or( 6697428") or
("7903732") or ("20120230440") or
("20020021752") or ("5767898") or
("20140328400") or ("20140184741") or
("20100135394") or ("6618442") or
('20080219356')or("6643328w
("6075556") or (' 20060165298w
("8116376") or ("8395991") o
("20100067580") ("20010021221w or
("20050063473") or ("7639289") o
("20130028333") or ("8325797") o
("20080117975") or ("6959045") or
('20090180702") ("7974345") or
("8063894") or ("20140192895") or
("20090323820") or ("20010001016") or
("20080089404") or ("6700935") or
('20140161174") ("20120057639") or
("7447264") or ("6041160") or
("20050232500") or ("20040141553") or
('20120230441') ("20060285819") or
("7437055") or ("6452973") or
("20030093817") or ("6219043") o
("20080267287") or ("5982444") o
('20100150231')or('20110102627ﬂ or
("20120076200") or ("20100191832") or
("20080232452") or ("7457529") or
("20090238535") or ("20070098079") or

) or (

) or (

) or (

) or ("

6928234W

or
or
or
or
or
20
or
or
or
60
or
or
6

("20060285589") or ("20070286289") or
("20090129759") or ("8054880") or
("20010055336") or ("20100020883") or
('20100150239" 6611624") or
("8213508") or (" o130230095w or
('20140286415") r ("20080122862") or
("8275036") or ("20020006165") or
("8391364") 0 ("5196931w or
('20060256232") r ("20010001621") or
("7650062") 0 ("6167084w or
('20020054641") r ("20010048768") or
("5742343") or ("20140247877") or
("7889934") or ("7020382") or ("7847861")
or ("20100080291") or ("20100142836") or
("20120230439") or ("8335256") or
('20120051439") r ("5864368") or
("7970221") or ("20120063511") or
("20120057638") or ("8238431") or
('20120069912') or ("20110310979") or
("6895049") o ("6058143w or
("20020164152") or ("5828787") or
("20010021273"
(
(
(

) 0

) or ("20140016710") or
"20130089155")

)

)

( )

("20080025407") or
"20040208481") or ("20080025414") or
( )

"20030215011"

O 0 OO0
= = = =

"20080279275") or
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('20060159429") r ("20130051456") or
("5835149") or ("20040228403") or
("6650706") or ("7995897") or
("20050152457") or ("6654417") or
('20100271463') or ("5771357") or
("6061402") 0 ("20070003149w or
("20050229231") or ("20040223548") or
020140098890"» PN. or (("8243803") or
("6959041") or ("6266448") or ("7817866")
or ("20120213286")or("522787sw or
("6414991") o ("20080062287W or
('20140098887") r ("6829301") or
("5926573") 0 ("20080124057w or
('20090252231") r ("20130279601") or
("8472731") o ("eozezszw or
('20070122045") r ("20040151341") or
("8229000") 0 ("20070268968w or
('20140286414") r ("8266251") or
("6674796") 0 ("7809065w or
('20080240236') ("20090196346w or
("7817865") 0 ('20080063378w
("5376971") or ("5576766") 0 ("6529555w
or ("7203236") or("20090268811w
('20060204221') r ("6836513") 0
("6754272") o ("6167089w or
('20120128072") ("20090092186w or
("8831367") or ("20070258009") o
("20130039411") or ("20050196052"
("20010040926") or ("20090245375") o
("20080043839") or ("20130089267") o
('20100260268')0 ("20070127846'
("8780991") o ("20070147804w
('20040190614") ("20110170615w or
("6459736") 0 ("8644381w or
("20030202604") or ("7920630") or
("20060285586") or ("5410307") or
("20050057687") or ("20070253488") or

)

)

~— N —

;
("20090196517") or ("20050053133") or
('20130287093' r ("20090028245") or
("8320469") or ("20050232497") or
("20060203099") or ("20050084167") or
('20140285616' or ("6577682") or
("8023568") or ("5196933") o ("8428142")
or ("8363936") r ("7379498")
("20070248165" ("8503804")
("7711050") or ("20090168886") or
("8532194") o ("20060203917") or
("20090028239") or ("20020159528") or
("20080089428") or ("8345158") or
("20120027087") or ("5786858") or
("20080056383") or ("20140132843") or

) or (

) or

or
0
0
0

—~

e}

~

("20060215759") or ("20100086225") or
('20120133736' ("20140301463") or
("6526099") 0 ("ZOOQOSZSSZGW or
('20100195721") r ("20100322315") or
("6272254") or ("20100165205") or
("8374255") or ("6493385") or ("6895052")
or ("20020126752") or ("20130195169") or
('20020154697") r ("20070269192") or
("6862319") o ('200500310333
("7236687") or ("7423672") or ("5416522")
or ("6584154") or("8254465w or
('20060061497') r ("6028639") or
("7738776") or ("20120069909") or
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(" 20090003447") r ("20110298974") or
("8320468") or ("20070086666") or
("6959116") o ("20060165180") or
('20130188708") r ("5684714") or
("7027507") o ("8300706") or
("20070133680") or ("20050238105") or
('20040150747')) PN. or (("5446498") or
("7266148") o ("6671323") r ("7412102")
or ("7180944") r ("5485279") 0
("7558324") o ("5623424") or
("20060233248") or ("20090002379") or
("20140185691") or ("20060159430") or
("20030169817") or ("8189666") or
('20040141732') or ("20120314771") or
("7822123") or ("6100932") or ("6983019")
or ("8121195") 0 ("20140072039") or
("7120194") o ('5832124")
('20080037656") ("20010036319") or
("8155210") or ("7218842") or ("6973131")
or ("20050190292") or ("20020122495") or
("20090022218") or ("20120063516") or
('20090092191") r ("20110170001") or
("5956088") 0 ("8538181") or
('20110051808") r ("20130287114") or
("6041068") or ("20140016711") or
("7801223") or ("6898245") or ("5010392")
or ("20140192870") or ("8358692") or
"6081295") or ("20090103816") or
"7680187") 0 ("20090245383") or
'20090136145") r ("20050135687") or
"5412428") or ("20070297507") or
"8279941") or ("20050123282") or
"7362804") 0 ("20080170627") or

"20050128307") or ("20090190662") or
"20120121016") or ("7123657") or

"20070291852") or ("20090034626") or
"20110305275") or ("20140233633") or
"20060188023") or ("20050047501") or
"20100226567") or ("20130016790") or
"20070206930") or ("20110268185") or
'20090052543') or ("8681868") or

(

(

(

(

(

(

(

(

(

(

(

(

:

("7876477") or (" 0030138050") or
('20100254453") r ("8160155") or
("8249169") or ("20070230566") or
("20090003446") or ("20070140350") or
('20080062187") or ("6983015") or
("7075991") o ("20060133507") or

(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(

"20090028427") or ("20120014451") o
"20110310972") or ("20040096114")
"20050047507") or ("8817889") o
"20060104356") or ("7551672") or
"20090202000") or ("5699474") or
'20050089232') or ("8084527") or

"8144764") o ("20100061451") or
'20130136190") r ("20040179619") or
"8155209") or ("20110182354") or
"20030067637") or ("8311105") or
'20060039473') or ("20080063071") or
"7869503") or ("20120281763") or
"5b32744") or ("20130129237") or
"8057893") or ("5897219") or
"20100329351") or ("20130044813") or
"20050105814") or ("8817870") or
)o

"20060120449") or ("20010040700") or
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"8711934") or ("6023553") or
("20140301451") or ("20050238104") or
('20100329331") or ("20100118948") or
("8139150") or ("6519288") or ("7197070")
or ("20070189395")or("7236526"n.PN.or
("6038257") 0 ("20080063072w or
"20060013308") r ("20070195879") or
"7224890") or ("20140119440") or

"20090310676") or ("20070177813") or
"20060072668") or ("20100046610") or
"20070274393") or ("20050025250") or
"20040161035") or ("8306126") or
"20110280310") or ("20110044387") or
"20110007818") or ("7672522") or
"20110216823") or ("8189665") or
'20030007692")or("88915SQW or
"8165196") or ("8582659") or
"20070297514") or ("20060126948") or
"20060120453") or ("20110013889") or
"20080095232") or ("20030108099") or
"20100254456") or ("20020064230") or
"20080069225") or ("20090110068") or
"20070206932") or ("20100046611") or
'20100329330')or("20120144143")or

(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
:
("6650707") or (" 6968005w or
('20120237132") r ("7627041") or
("6104753") or ("20050105617") or
("7702017") or ("20080101457") or
("20120219063") or ("20100061456") or
("20080075171") or ("7751473") or
('20030099290')or("614SOSSW or
("8160134") or ("20100215093") or
("20120147964") or ("20060233528") or
('20030113097") or ("20120183065") or
("7545864") 0 ("742801QW or
('20100111188") r ("8855199") 0
("5510787") or ("20100002761") or
("6445738") or ("6369852") or ("5978034")
or ("20140003505") or ("8175167") or
("20070036218")or("7420616ﬂ or
("8243802") or ("6788347") or ("8213503")
or ("20140314148") or ("20110064322") or
('20120033739") r ("20050152452") or
("7711052") o ("7839933w or

(
(
(
(
(
(
(
(
(
(

r

"20060039475") or ("20110216822") or
"20090220010") or ("20110075733") or
"20140294091") or ("20040028129") or
"20050036548") or ("5027206") or
"20110080949") or ("20100182511") or
'20020135607")or("20100166074")or
"7330509") or ("8670646") or

"20090161762") or ("20140301657") or
'20050025249')or("2011022884ow or
"5802315") or ("5881244") or("5805225w
or ("8792562") or ("6160889") 0

('20050243923')or("6842539w
("20100296572") or ("6993076") 0
('20130108248')or('20020064226ﬂ or
("20050100093") or ("20070263722") or
("20060222076") or ("20100020871") or
("20070177669") or ("20070189392") o
('20140086327')or("20050254582ﬂ
('20100098352")or("8345762w
("5812787") or ("20050265457") or
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("6954499") o ("20050207620w or
("20100202535") or ("20110216825") o
("20040228404") or ("20050053150") o
("6507615")).PN. ("20120200663w
("20070177675") or ("7151799") or
("20090034615") or ("20110293008") or
("20120027082") or ("20080007613") or

)

)

e e e e, e, =

("20110090959") or ("6982762") or
('20060072669' ("20110299600w or
("8855204") or ("20040268222") 0
("8041187") or ("20140119441") o
("20100079608") r("zoo7o121720w or
('20110222599") or ("20020150383") or
("7986732") 0 ("8520141w or
('20090154816") r ("20140092991") or
("6600785") 0 ("20020001348w or
('20050053302') r ("20140098892") or
("8184700") or ("5479209") or ("7650061")
or ("7697607w or ("8446962") or
("8149917") or ("20060140271") or
("20100150394") or ("8107744") or
('20110216830') or ("5510842") or
("5128754") o ("20090141814w or
('20110142131") r ("20110216824") or
("8208549") or ("20080291997") or
("20100034254") or ("20010026589") or
('20130202044') or ("20070058712") or
("6628714") o ("20120183061w or
('20060062297") r ("8385413") or
("7251368") o ("6532242w or ("8693538")
or ("6084909") o ("20050058206w or
('20010026587") r ("20130202031") or
("6301304") or ("7263129") or
("20140119451") or ("20060159168") or
('20140092992') or ("8451895") or
("8503536") 0 ("2o1oooz7ez1w or
('20050201469") r ("20070273750") or
("8345992") or ("20100034269") or
("20100061446") or ("7308029") or
("20110293017") or ("20050123038") or
('20140085415')or("8155193w or
("6192188") or ("20100290523") or
("20130188709") or ("4701783") or
("20100290758") or ("20110293016") or
('20020039384')or("20060233235ﬂ or
("8718137") o ("ssoosssw or
('20070147789") r ("20020118953") or
("7072571") o ("20060018378w or
('20060120463") r ("20130279579") or
("7800690") or ("8374236") or ("8279939")
or ("20090034627")or("20130114715")or
("8098729") o ("20010036230w or
("20100104022") o ("20120069905w or
("20100027897") or ("5767799") o
("20100027971") or (" 20060126728w or
('20140010294")or( 6650705") or
("8345749") or ("20130064299") or
("20060034372") or ("20070189377") or
( or ("20060203918") or
( 7
(
(
(
(

e e T

0
0
0
0
0
0

)
'2009026881 6")
"7333542") or ("7835440") or
"20100061447") or ("6370192") or
"20060233263") or ("201202190861") or
"20050169377") or ("7333715") or
"20120063517") or ("20070052847") or
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"20020136297") r("612514sw or
"20110255594") or ("7020202") or
"20140233640")).PN. or (("6980732") or
"8532468") or ("8290057") or
"20100195735") or ("20020181597") or
"8233709") or ("7421127") or ("7068847")
r ("20130070846") or ("7424203") or
'8270492") or ("20060078056") or
"7035337") or ("20060233256") or
"20040218668") or ("7646812") or
"6944226") or ("7499495") or ("7369709")
r ("20060227871") or ("8270493") or
"20080079743") or ("20140010516") or
"6697425") or ("20100080534") or
"20120320977") or ("20050084015") or
"6208745") or ("200601334QQW or

SO S S S S S

T,

(o]

"20120236115") or ("20070217297") or
"20020113898") or ("8355619") or
"20080247461") or ("20110199535") or
"20110150080") or ("5122873") or
'20060133477")or("687OSSGW or
"8098738") or ("20040252982") or
"20120300843") or ("20080267299") or
'20090180550')or("77875SQW or
"6990146") or ("20060007298") or
"20050249202") or ("20090296808") or
'20020041632')or("20020196858ﬂ or
"6345388") or ("7039108") or
"20080170624") or ("6850571") or
'20120076208")or("zoo7o160300w or
"6771823") or ("8036267") or
"20140294070") or ("8068541") or
or

) )
'20020172505") ("6885707") o
"5510840") or ("20120128070") o
"7970057") or ("20140301436") o

"20060140277") or ("20110150413") or
"20140146887") or ("20060233249") or
"20050074172") or ("8582663") or
"20040105499") or ("7054366") or
"20090074070") or (“8085851") or

"5574504") or ("7865062") or
"20060227872") or ("8406294") or
"7016419") or ("20030021345w or
"20130114741") or ("8442114") or
"20130010866") or ("8223842") or
"20070177812") or ("20060029283") or
"20070230574") or ("20060190625") or
'20070217296')or("2014o133556w or
"6240137") or ("7961786") or
"20020005909") or ("7697036") or
'20020163967')or("20130156101")or
'8254455W r ("7646967") or ("5854858")
r ("7602849") or('20110228841w or
"20080250470") or ("8233541") o
"7580613") or ("20120207220") o
(

iiteyieetaoienfiotetlgfooitetyteitagtoteaftyietaateitefaoetiqgvieteiteetegoinelgtyt=itegtitelfaytinigfitetiatoetegifoinieigoitelinnlgyiniealieeieatetetglfitetigloitelinniigoieialyieeiaatiteaitetigaioitellietegoiieiglginigltitetityiieeiatei=elaieeiggiiny

/-\o

()
"8504576") r(" 0110150084") o
"RE40415") or ("20030206584") o
"201001668060") or ("8634700") o
"20050025461") or ("2007OZZSQOQW or
or ("7477688") o ("6421144W
or

irisieagipiietggyinniggieiggioiingoiiel

'7899121W
r ("8369397") 0 ("20040091159w

O

)
"7492820") or (" 0070081814W

"20080170793") o ("201000ZOSGGW or
"20090225869") or ("20070140355") or

iy
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"4703361") or

(("20070189398") o
("20060029131") o
("20090129471")
("20080062306")
("20120099648")
020110274171w

("20100061484") or
("20100080294") or

("4689673")).PN. or
r ("20090180551") or
r ("20060133677") or
("20050058198") or
("8428124") or
("6456656") or

0
0
0
0 ("8396124W or

= =S = =

("5715009") or (" 7489342n

C201402864160
("8520736") 0
or ("8774ZGQW
("8553777") o
("20100322311")
C201102998250
("8340510") o

r ("8903184") or
or ("20010013951") or
r ("5515107") or

r ("5767986") or

("6198767W or
("8619854")

("RE42589") or
("20020154700") or
07756205W

or
or

or ("20140092964") or ("8184702") o
'20080056380")or('20080019446ﬂ
"20130034159") or ("7903737") o
'20030099293")or( 20090180553w
"4743959") or ("20140010304") o
"5612900") or ("20080056379") or
"8422801") 0 ("20040218671W or
"20080137731") or ("5694173") or
"20080130756") or ("7746933") or
"20030021583") or ("5886794") or
"20050157798") or ("6321026") or
'20060146143') ("20060029130") or
"§724434") 0 ("20070286281W or
'20140165125") r ("20100067577") or
"7227895") or ("20080205528") or
"6526178") or ("20140072030") or
"20140334556") or ("20060034371") or
"20100039555") or ("6385248") or
'20130034156')or("20020060818ﬂ or
"6864997") or ("20030118243") or
"20090238264") or ("8165217") 0
"20080205517" "20040252758w

or
or
or
or
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'20140294063"
"20080056378"

'20080123972"
"20060029132"
"20130101026"

or (
or ("20020001344") o

or ("7406124") or

or ("20080083299") or
or ("20070237222") or
or ("8194733") or

or ("8514936"

"8811493") o
"8058362") o

'20140092963"

"6987805") o
"6873368") o
"20130182775") o
"20080137732")
"20040264578")
"20120213287")
'20130308711)

) o
r( ) o
r ("20020154696") 0
('20070171971w
('5596321n

("20140098883")or
or ("7796690") o
or('20080107401")or
or ("20070009039") or
or ("6690881") 0

"6940906") o
"8625958") o
"7116714") o
"8611418") o

'20140092961"
'20080187045"

'20080123737' or

"6295089") o
"20040218678")
"20110274180")
"20080151068")
"20080205516")
"20090010331")

)

(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
( )
( )
( )
( )
("20010041054")
( )
( )
( )
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
:
("20070076801"

r ) 0
r ) 0
r ("20080130740") o
E )

r ("6914939") o

"8086087W or
"8625959") or
"7924919") or
"20050157936") or
"20050036549") or
"20050058197") or

O 0 00 0O0
e T T B

e e s e e,




EAST Search History

("20040190610") or ("20090245385") or
("20110075726")).PN. or (("20020080875")
or ("20070147502") or ("20130003833") or
"8718132") o ("20100283869") or

"20040086040") or ("20080123736") or
"20050069039") or ("8265144") or
"20140362927") or ("8170111") or
'20030103604") or ("6148032") or
"8194143") or ("20130272430") or
"20130064284") or ("5502493") or
"20020176703") or ("8767822") or
'20050069210') or ("20050141620") or
"8532187") or ("6668018") o
"RE43238") o ("20060146934")
'20010017974') or ("8711933") o
"RE43021") or ("20050147395") o
"20040202250") or ("20040218677") or
"20140294082") or ("20060039677") or
'20080304562') r ("7586985") or

(

(

(

(

(

(

(

(

(

(

(

(

(

(

:

("7477833") o ("6029126") or
('20050163478") r ("6625320") or
("8428139") or ("20120314776") or
("7391811") or ("7936823") or ("5691775")
or ("20080130746") or ("20130279599") or
("8830262") 0 ("20050100318") or
("20130294522") or ("8660189") or
('20140286397") r ("8320459") or
("8774268") o ("6466623") or
('20130279589") r ("7660487") or
("8270469") or ("5819004") or ("7590294")
or ("20050093869") or ("5331414") or
("RE43043") or ("7215871") o

("8179969") o ("20100008415")
("RE33547") o ('20140161172")
('20110064142') ("20070183494") or
("7970058") o ("8195024") or
('20090074053") r ("20020071485") or
("8649434") or ("200201911 16") or
("6101313") o ("8571107")
('20090129470') ("RE43111 ") or
("6522694") or ("20080212683") 0
("6122321") or ("20020114392") o
("8335252") o ("20020181588')

("201 30070859") r (772481 8")
("8036272") or ("8243824") 0
("20140036033") or ("20110044386") or
("20020181945") or ("20120033730") or

(" 20090080534') or ("20070053665") or
("6856760") or ("20070064800") or
("20130315308") or ("20140092977") or
('20110274172') or ("20130223541") or
("7215706") o ("7813428") or ("5831688")
or ("6141448") o ("8780998") or
('20070177519") r ("20120057635") or
("8009934") o ("7936821") or
('20110103470") r ("20050018915") or
("8340140") or ("5038389") or
("20130163660") or ("7688897") or
('20100266012") or ("5666461") or
("8553764") or ("7986731") or ("8249155")
or ("20090116554") or ("7995649") or
("20080144057") or ("8638847") or
("20080002767") or ("20130016769") or
("20110026607") or ("20040146107") or
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"7146056") or ("5991503") or
("6115689")).PN. or (("20030156198") or
("20140092976") or ("20070280350") or
("20140098881") or ("20030169933") or
("8526492") or ("20030108103") or
("20030086622") or ("20110268175") or
(" 20080219393") or ("8554061") or
("8755445") 0 ("20020001346") or

("20140105286") or ("20140133572") or
("20050078756") or ("20130089152") or
("20140003539") or ("5282049") o
("20140133578") or ('20140086333")
("20020009141") or ("20070253486") o
("20140341278") or ("20110103471") o
('20130114680') or ("20080117988")
("7804899") or ("20010005447") o
("20080095234") or ("20120093227") or
("20140133561") or ("8045622") or
("20070247549") or ("6957350") or
("5343250") or ("20040012510") or
("20050195899") or ("20040264937") or
("20080080621") or ("20140161181") or
("20090097551") or ("20080144711") or
("20100189181") or ("7263126") or
('20080131079") or ("4652935") or

("7706445") or ("20050100092") or
("8189680") 0 ("201 10216826") or

(" 20080118218") r ("20060233246") or
("7400684") or ("20080144719") or
("20080118224") or ("7016337") or
("20070291841") or ("6539166") or
('20060192698') or ("20140133577") or
("8340190") o ("8446945") or
('20130266068") r ("20080123970") or
("8279928") or ("20140111614") or
("8160135") o ("8902976") or

(" 20070248163") r ("6940911") or
("8682089") or ("20090097555") or
("6826308") or ("8831107") or
("20060222069") or ("8644672") or
('20050147174') or ("20110081046") or
("5689307") or ("20100208827") or
("7864849") or ("7453938") or ("7860170")
or ("6788227") or ("20120224635") or
("20140341275") or ("7995658") or
("20140301479") or ("6097439") or
("20110122943") or ("8804845") or
("20020044603") or ("20130114718") or
('20010022891 ") or ("5862140") or
("8615038") or (" 8428143") or
('20080152007") r ("20130188743") or
("7936822") or ("8199832") or
("20130287110") or ("8073053") or
('20140269920") or ("7970056") or
(

('20080063073") r ("6175592"
("7864863") or ("20080317125"
("7352877") o ("7593467") or
('20080144718") r ("4989089") or
("7224842") o ("20140198842" or
("20020154698") or ("5838874") o
("5940130") or ("8718139") or ("8229274")
or ("6754440") or ("20140177711")
("20120243603") or ("8760495") or

) o
) o
"5526131") o ("20130202162") or
) o
) o

r
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("7725008") or ("20050083218") or
("7142601")).PN. or (("20060146138") or
("6128340") o ("201 10176562") or
('20130315299") r ("20120189054") or
("8085842") or ("20020031184") or
("RE40079") or ("8559505") or
("7593433") o ("20130235152") or
('20120243604") r ("20060083303") or
("7728878") or ("20040218816") or
("20050152458") or ("6421749") o
('20100310155') or ("4369464')
("8155460") 0 ("8731374") ('8442119")
or ("8571108") ("7206347") or
("6665345") 0 ("7728877")
("20120224628") o ("8189658") or
("20090010337") or ("20130182774") or
('20140185681") or ("20040146108") or
("8325816") or (' 20090116558")
("20040125204") o ("20070286577") or
("8655087") or ("8428118") o ("8144765")
or ("7760803") or ("5913031")
("20110058793") or (20090051 808") or
("8837594") or ("20130329956") or
("20030194140") or ("6356667") or
('20090034633") or ("5793425") or
("5703646") or ("20020051493") or
("7961791") or ("20080166059") or
("8369400") or ("8331434") or
("20080089410") or ("20100086059") or
("20130336384") or ("8270819") or
(" 20060029365') or ("7953282") or
("6424795") o ("20130089265") or
(" 20020110197") r ("20080232473") or
("7197072") or ("6917310") or
("20060133479") or ("8355439") or
("20100080293") or ("20110286513") or
("20080192830") or ("20040027452") or
('20060222068") or ("7852353") or
("6014171") or ("20100046635") or
("7961785") o ("5737023") or
('20090279608") r ("8073313") or
("7995896") or ("20120229670") or
("20120263225") or ("20020141503") or
(" 20080285644') or ("6498814") or
("7801411") o ("20140086342") or
('20020157102") r ("5861905") or
("8290062") or ("20070104270") or
("20020037111") or ("6256346") or
(" 20070189382") or ("20050180505") or
("6339617") or ("6944224") or ("5691767")
or ("20030007556") or ("20140362921") or
"20060074692") or ("20080069209") or
"20090244392") or ("20110249749") or
"20080069226") or ("20100220789") or
"20070121722") or ("20100208799") or

) or (

) or (

e s s =

(

(

( or

( or
("20100080472") or ("6404814") or
('20100091845' or ("20140079117") or
("6201927") or ("7933335") or
("20100135395") or ("20060120610") or
('20060133484") or ("6608935") or
("6021199") or ("20040008766") or
("5815604") or ("6192154") or
("20090190655") or ("20130163674") or
("20090060034") or ("20070198931") or
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"20060013311") or ("6028634")).PN. or
(("20100091843") or ("5974185") or
("20130188738") or ("20120189219") or
("8619852") or ("5825927") or
("20060098215") or ("7787540") or
("20130182769") or ("20090129467") or
("20040119842") or ("5532752") or
("20080151991") or ("20020118760") or
('20120044322") or ("8165392") or
("6339659") or ("8306119") or ("8170108")
or ("20040184531") or ("6600783") or
("8526489") or ("7864841") or ("7660356")
or ("5452006") or ("8275033") or
("8331438") or ("20100172593") o
("6941020") or ("20130336399") o
("6922442") or ("20140192886") o
("20110249743") o ("20140119450") or
("20130343459") or ("20050207501") or

(" 20130279564') r ("8073059") or
("8611427") or ("20070274384") or
("7079580") or ("7483488") or ("6519285")
or ("20060256860") or ("20130235927") or
("20130272398") or ("6775326") or
("20040047417") or ("20140079115") or
('20130315311") r ("5686965") or
("7039112") o ("20070183755") or
("20020061143") or ("20070116126") or
('20140140414") r ("5727091") or
("6549671") or ("8155208") or ("8520729")
or ("20090310680") or ("20050063471") or
("8467454") o ("20100080292") or
("20100158116") or ("8542746") or

(" 20090116555") r ("8526491") or
("8401076") or ("6996282") or ("6845129")
or ("20120300850") or ("8369409") or
("20080043831") or ("20060285592") or
("6263150") 0 ("6091855") or
('20030012276") r ("6674802") or
("8417088") o ("20090190844") or
('20080101473") r ("7817899") or
("6236760") or ("20140362922") or
("20090046092") or ("20060146141") or
("20090296811") or ("8300700") or
("8194734") o ("8054885") or ("7742523")
or ("7333515") o ("8150182") or
('20020046308") r ("7782950") or
("7986847") or ("5818531") or
("20080196061") or ("7680182") or
("20130077821") or ("7782948") or
("6614935") or ("20110280303") or
("6549668") or ("6529550") or
("20050008240") or ("20020006273") or
("20140119671") or ("4743965") or
("20070177677") or ("20060133503") or
('20060082474") or ("6057884") or
("7782947") or ("8681872") or ("8259800")
or ("20100111169") or ("20070098301") or
('20060088094") r ("20080253447") or
("7782943") o ("6931064") or
('20050089102") r ("20130279575") or
("7974340") or ("20050047508") or
("20130182766") or ("20090168880") or
('20100303151") or ("20100074334") or
("7627034") or ("6456663")).PN. or
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(("7085141") o ("6182034") or

(" 20090010332") r ("5533138") or
("6560283") or ("6148140") or ("5974224")
or ("20050147375") or ("20110019084") or
("20100220781") or ("8090025") or

(" 20110019747") r ("20050041742") or
("8559523") or ("20070030911") or
("20060115001") or ("8897376") or
("20130287090") or ("7944966") or
("8699569") or ("20140098891") or
("20050123056") or ("20040252981") or
("20140321530") or ("20070296826") or
("20050201471") or ("20090147847") or
("7782949") or ("8644386") 0 ("6535557")
or ("8798162") or ("20030007559")
("RE44091") or ("5703966") 0

("8477838") o ('20060222070") or
("20060210184") or ("5477397") o
("5821986") or ("6584273") or ("7515631")
or ("20120230394") or ("8199834") or
('20030184453") r ("20120287987") or
("8306112") 0 ("6628712") or

(" 20050254649") r ("20100103297") or
("5929914") o ("8041194") or
('20070291840") r ("7782946") or
("8432972") o ("4827339") or
("20080008453") or ("200801 52241 ") or
("20060165182") or ("8184690") o
("20040047423") or ("6829373") 0

(" 20140092966") or ("RE43686") 0
("6219381") or ("20130272407") o
("8780973") or ("8014448") or ("6366615")
or ("20090175355") or ("8170100") or
("7474841") o ("5798796") or ("6904094")
or ("6999673") o ("20130182760") or
('20130114702") r ("RE40679") or
("6078617") or ("5754698") or ("5828788")
or ("8542933") or ("7978766") or
("20070041444") or ("20070019925") or
("20080205852") or ("20090010553") or
('20100091885') or ("20070109409") or
("8358702") or ("20120294362") or
("8320462") 0 ("8854486") or
('20080123751 ") or ("8811483") or
("5668598") or ("20140328414") or
("8457207") o ("6385243") or
('20090219994") r ("8315475") or
("7092576") o ("5523793") or
('20090316782") r ("20080069246") or
("7671894") or ("20100091883") or
("20070110154") or ("20120320986") or
("20140362911") or ("20090022412") or
('20110150082') or ("7542510") or
("7710462") or ("6650708") or

r
r

("20130243103") or ("8300694") o
("20060268982") or ("20060239636")
("20110261888") or ("20040263361") o
("20100027659") or ("20100027682") o
("20130188686") or ("20080240250") o
("20130148731") or ("20050041734") o
("20080123738") or ('20020101928')
("20020154886") or ("8644628") 0
("20070217513") or (" 20030058946")).PN.

or (("20140098858") or ("20110150083")
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or ("20010001614") or ("20140098860") or
("6810154") or ("7495704") or ("8326064")
or ("20140105302") or ("20100026883") or
("20100027660") or ("20100027653") or
("7295767") or ("6314188") or
("20100026882") or ("20100272188") or
("20080175491") or ("20060114993") or
("7136415") o ("20040202372") or
("20040066851") or ("20100027654") or
("8345745") or ("8823821") or
("20060262651") or ("6067320") or
('20100026884") or ("20080285938") or
("7280708") o ("20100316360") or
('20100316362") r ("20100316135") or
("8165212") or ("6501862") or ("8160153")
or ("20140085418") or ("20100316136") or
'20070297505") r ("5986707") or
"6408030") or ("7970053") or ("6553072")
or ("20050013372") or ("20120039386") or

"20090304292") or ("8218623") or
"20120063695") or ("20070030356") or
"20100164995") or ("7822279") or
"20140247883") or ("8576920") or
'20050185719') or ("20130128959") or

(

(

(

(

(

:

("7873224") or ("8229004") or ("6256608")
or ("20090010338") or ("20050185715") or
("8031768") or ("8295348") or ("8817887")
or ("20020101921") or ("8155461") or
("20020110195") or ("5847763") or

(" 20030156640") r ("8396116") or
("7782944") or ("20040223549") or
("6393197") o ("20120195376") or

(" 20030231863") r ("20070171986") or
("8565319") or ("6025886") or
("20110150331") or ("20110019744") or
("20040008893") or ("20140079119") or
("20070268971") or ("20140092978") or
("8374248") or ("8467446") or
("20130322535") or ("20100316361") or
("20040120403") or ("20130039415") or
("8014619") o ("8472518") or
("20080159636") or ("8428144") or
('20030215012") r ("6665340") or
("6415055") or ("8085850") or ("7532670")
or ("20040105501") or ("7558319") or
("20040008788") or ("20120026288") or
("8902975") or ("20130215291") or
("20100329337") or ("8750390") or
("8139637") or ("6850567") or
("20110026606") or ("8300690") or
("20090168894") or ("20080219347") or
("6332003") or ("20100020870") or
("8477837") or ("20070291849") or
("20130156104") or ("20100128787") or
("20080199147") or ("6839386") or
("5751888") or ("20040013202") or
("7792190") or ("20110194619") or
("20020186769") or ("20070189385") or
("20050008079") or ("5737019") or
("20100296585") or ("20060271990") or
("6658057") or ("7782945")).PN. or
(("7970054") or (“20060048193") or
("20140233653") or ("20120269266") or
("20140294088") or ("20080152313") or
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"8611688") or ("6621979") or

("20090232199") or ("20110032856") or

('20100013948") or ("8483273") or

("5946040") o ("7006576") or

('20080260034") r ("7263125") or

("6052384") 0 ("20070269182") or

('20070206917") r ("20060098952") or

("8494044") or ("8571113") or ("8184694")

or ("20090180532") or ("8670626") or

("5838678") 0 ("20120147968") or

("20100128778") or ("20060133498") or

("20070076794") or ("7933327") or

(120140056356") or (*20070081731") or

('20140269919') or ("20080240590") or

("7469011") or ("20120183060") or

('20110051809") or ("8331440") or

("6741651") 0 ("8364019") r ("8218640")
)

(

(

(

(

(

(

(

o~~~

or ("20080075168") or ("20120224641") or
'20110142138') ("20080175326") or
"7760802") or ("20070223575") o

)
"5668599") or ("20120099649") or
"5543847") 0 ("20120050475") or
'20070086518') r ("8494045") or
"§377748") or ("20110142130") or
"6229849") or ("20130322544") or
"6011869") or ("20140185673") or
"8150163") 0 ("20080037637")).PN. or
("20120201308") or ("5878166") or
"20080019398") r ("20040213551") or
"8532412") or ("20060159174") or
8270482") or ("8401085") or

"8488891") or ("20100215100") o
"5832120") or ("20050201461") 0
"8340173") or ("20080310739") 0
"5414527") or ("20040240560")
"8494043") or ("8548261") 0 ("5774206")
or ("7551835") or ("20070014346") o
("20090262803") or ("200301 74770")
("20140192903") or ("20140092959") o
("20130003862") or ("20140153640") o
("20140016697") or ("20030190059") o
("20080212682") or ("20140241439")
("5847771") or ("20050105618") 0
("20050190845") or ("8554002") or
("20100027664") or ("7302001") or
("20140098853") or ("20050094728") or
("20130077880") or ("20120201304") or
("20100091884") or ("5003377") or
('20130135431") or ("6665344") or
("8817872") or ("8391622") or
("20070092145") or ("20060159176") or
("20070147494") or ("20080069528") or
('20060239359") or ("20010046263") or
("8462844") or ("6633676") or
("20030169931") or ("20100246684") or
("20090214178") or ("20060055798") or
("20130201279") or ("7127110") or
('20090060040") or ("6240380") or
("4727421") or ("6539120") or
("20040218672") or ("8611419") o
("20050111544") or ("20030206588")
("20050195897") or ("20140218473") o
("20040066854") or ("6020934") or
('20130235936') or ("8184698") or

(

(

(

(

(

(

(

(

(

(

("
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("20090141808") or ("20130142256") or
("20110216837") or ("20060259536") or
("7881387") or ("6373905") or ("8411744")
or ("20140126640") or ("20110002397") or
("20080232470") or ("7020284") or
("20140010469") or ("8699583") or
("6438139") or ("6608867") or
("8401077")).PN.

23 {18 (("20110176604") or ("20140140407") or #US-PGPUB;:{OR OFF 2014/12/15
("6792045") or ("20010010707") or USPAT 15:07
("20130163673") or ("20130182776") or
("20130170558") or ("20130163876") or
("20110007823") or ("20070263731") or
("6785464") or ("20110229046") or
("6483945") or ("20070116130") or
("20110002382") or ("20060262861") or
("7715477") or ("7656950")).PN.

24 13 123 and resolution US-PGPUB;iOR ON 2014/12/15

USPAT 15:07
L25 §13 124 and resolution US-PGPUB;OR ON 2014/12/15
USPAT 15:11

26 {321 {122 and ((encod$4 or cod$4) with ((low or {US-PGPUB;#OR ON 2014/12/15
standard) near2 resolution)) USPAT 15:12

L27 {224 {122 and ((encod$4 or cod$4) with ((low or {US-PGPUB;{OR ON 2014/12/15
standard) near2 resolution)) and USPAT 15:13
@ad< "20080530"

L30 {468 {22 and (control$4 with reference) and US-PGPUB;OR ON 2014/12/15
@ad< "20080530" USPAT 16:18

L31 {180 {122 and ((control$4 with reference) same {US-PGPUB;OR ON 2014/12/15
predict$4) and @ad< "20080530" USPAT 16:18

L32 §1865 i{(HO04N19/00436 OR H04N19/00472 OR US-PGPUB;{OR ON 2014/12/15
HO4N19/00521 OR H04N19/00757 OR USPAT,; 16:46
HO4N19/00781 OR HO4N19/00884 OR USOCR
HO4N19/0089).CPC.

L34 {9750 {375/240.12,240.18,E7.243,E7.226.ccls. US-PGPUB; HOR ON 2014/12/15

USPAT 16:46

L36 #35 I32 and ((control$4 with reference) same {US-PGPUB;:{OR ON 2014/12/15
predict$4) and @ad< "20080530" USPAT 16:46

L37 {8 132 and ((encod$4 or cod$4) with ((low or {US-PGPUB;;{OR ON 2014/12/15
standard) near2 resolution)) and USPAT 16:46
@ad< "20080530"

L38 {{267 {134 and ((encod$4 or cod$4) with ((low or {US-PGPUB;#OR ON 2014/12/15
standard) near2 resolution)) and USPAT 16:46
@ad< "20080530"

L39 {378 iI34 and ((control$4 with reference) same {US-PGPUB;iOR ON 2014/12/15
predict$4) and @ad< "20080530" USPAT 16:46

L40 48054 i{{(HO4N19/00436 OR H04N19/00472 OR US-PGPUB; HOR ON 2014/12/15
HO4N19/00521 OR H04N19/00757 OR USPAT,; 16:47
HO4N19/00781 OR HO4N19/00884 OR USOCR,;

HO04N19/0089).CPC. FPRS;
EPO; JPG;
DERWENT;
IBM_TDB

L41 {8 140 and ((encod$4 or cod$4) with ((low or §US-PGPUB;{OR ON 2014/12/15
standard) near2 resolution)) and USPAT 16:47
@ad< "20080530"

L42 i35 140 and ((control$4 with reference) same {US-PGPUB;{{OR ON 2014/12/15
predict$4) and @ad< "20080530" USPAT 16:47

file:///Cl/Users/afeliciano/Documents/e-Red%20Folder/12995039/EASTSearchHistory.12995039_AccessibleVersion.htm[12/15/2014 4:48:34 PM]




EAST Search History

12/ 15/ 2014 4:48:31 PM
C:\ Users\ afeliciano\ Documents\ EAST\ Workspaces\ case_12995039.wsp

file:///Cl/Users/afeliciano/Documents/e-Red%20Folder/12995039/EASTSearchHistory.12995039_AccessibleVersion.htm[12/15/2014 4:48:34 PM]



Issue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

12995039 SAKAZUME, SATORU

ANA PICON-FELICIANO 2482
CPC
Symbol Type Version
HO4N 59 F 2014-11-01
HO4N 70 | 2014-11-01
HO4N 61 | 2014-11-01
HO4N 80 | 2014-11-01
HO4N 33 | 2014-11-01
HO4N 436 | 2014-11-01
HO4N 40 | 2014-11-01
CPC Combination Sets
Symbol Type Set Ranking Version
/ANA PICON-FELICIANO/
Examiner.Art Unit 2482 12/30/2014 Total Claims Allowed:

3

(Assistant Examiner) (Date)
/CHRISTOPHER S KELLEY/
Supervisory Patent Examiner.Art Unit 2482 01/05/2015 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 7 13

U.S. Patent and Trademark Office

Part of Paper No. 20141215




Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification | ;5503 SAKAZUME, SATORU
ANA PICON-FELICIANO 2482
US ORIGINAL CLASSIFICATION INTERNATIONAL CLASSIFICATION
CLASS SUBCLASS CLAIMED NON-CLAIMED
375 240.120 H{of 4N 7712 (2006.0)
CROSS REFERENCE(S)
CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)
375 240.18 E07.243 E07.226
/ANA PICON-FELICIANO/
Examiner.Art Unit 2482 12/30/2014 Total Claims Allowed:
3
(Assistant Examiner) (Date)
/CHRISTOPHER S KELLEY/
Supervisory Patent Examiner.Art Unit 2482 01/05/2015 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 7 13

U.S. Patent and Trademark Office Part of Paper No. 20141215




Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification | ;599503 SAKAZUME, SATORU
TN
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O Claims renumbered in the same order as presented by applicant O CPA O T.n. O R.1.47
Final Original Final Original Final Original Final Original Final Original Final Original Final Original Final Original
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2 18
3 19
4 20
5 21
6 22
1 7 23
2 8 24
3 9 25
10 26
1
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14
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16

/ANA PICON-FELICIANO/
Examiner.Art Unit 2482 12/30/2014 Total Claims Allowed:
3
(Assistant Examiner) (Date)
/CHRISTOPHER S KELLEY/
Supervisory Patent Examiner.Art Unit 2482 01/05/2015 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 7 13

U.S. Patent and Trademark Office Part of Paper No. 20141215
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Ref iHits {iSearch Query DBs Default iiPlurals jiTime
# Operator Stamp
L1 {1892 {(HO04N19/00436 OR H04N19/00472 OR us CR ON 2014/12/30
HO4N19/00521 OR H04N19/00757 OR PGPUB; 18:35
HO4N19/00781 OR H04N19/00884 OR USPAT,;
HO4N19/0089).CPC. UPAD
L2 {9786 §375/240.12,240.18,E7.243,E7.226.ccls. us CR ON 2014/12/30
PGPUB; 18:36
USPAT,;
UPAD
L3 i35 [1 and ((control$4 with reference) same us OR ON 2014/12/30
predict$4) and @ad<"20080530" PGPUB; 18:36
USPAT,;
UPAD
L4 8 [1 and ((encod$4 or cod$4) with ((low or us OR ON 2014/12/30
standard) near2 resolution)) and PGPUB; 18:36
@ad< "20080530" USPAT,;
UPAD
L5 {267 {2 and ((encod$4 or cod$4) with ((low or us CR ON 2014/12/30
standard) near2 resolution)) and PGPUB; 18:37
@ad< "20080530" USPAT,;
UPAD
L7 4378 ill2 and ((control$4 with reference) same us CR ON 2014/12/30
predict$4) and @ad<"20080530" PGPUB; 18:38
USPAT,;
UPAD
L8 {1892 {(H04N19/00436 OR H04N19/00472 OR us CR ON 2014/12/30
HO4N19/00521 OR H04N19/00757 OR PGPUB; 18:38
HO4N19/00781 OR H04N19/00884 OR USPAT,;
HO4N19/0089).CPC. UPAD
9 8 I8 and ((encod$4 or cod$4) with ((low or us CR ON 2014/12/30
standard) near2 resolution)) and PGPUB; 18:38
@ad< "20080530" USPAT,;
UPAD
L11 435 I8 and ((control$4 with reference) same us OR ON 2014/12/30
predict$4) and @ad< "20080530" PGPUB; 18:39
USPAT,;
UPAD
L12 {44 ((encod$4 or cod$4) with ((low or standard) #US- OR ON 2014/12/30
near2 resolution)) and ((control$4 with PGPUB; 18:39
reference) same predict$4) and USPAT;
@ad< "20080530" UPAD
L13 497 video and (superresolution or super- us- OR ON 2014/12/30
resolution) and (scalable or scalability) and PGPUB; 18:40
enhancement and base USPAT;
UPAD
L14 i1 (super$1resolution near2 (enlarger and us- OR ON 2014/12/30
converter)) and encoder and (first near2 PGPUB; 18:40
resolution) and (second near2 resolution) USPAT;
UPAD
P | i | | i
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L15 60 super$iresolution and encoder and (first us OR ON 2014/12/30
near2 resolution) and (second near?2 PGPUB; 18:40
resolution) USPAT;

UPAD

L16 {97 video and (superresolution or super- us OR ON 2014/12/30
resolution) and (scalable or scalability) and PGPUB; 18:40
enhancement and base USPAT;

UPAD

L17 i1 (pixel near2 insert$4) and filter$4 and (pixel {US- CR ON 2014/12/30
near2 thin$4) and resolution and position$$ {PGPUB; 18:41
and interpolat$4 and enlarg$6 and repetition {jUSPAT;

UPAD
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Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
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oshua Lyoldberg transmitted to the USPTO (571) 273-2885, on the date indicated below.
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(Date)
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PICON-FELICIANO, ANA J 2482 375-240120
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list
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(1) The names of up to 3 registered patent attorneys
| Chan%e of correspondence address (or Change of Correspondence or agents OR, alternatively,

Address form PTO/SB/122) attached. ,Jderald L. Meyer

(2) The name of a single firm (having as a member a

[ "Fee Address" indication (or "Fee Address” Indication form registered attorney or agent) and the names of up to )
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no nameis 3 Stanley N. Protigal
Number is required. listed, no name will be printed.

w

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

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

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)
JVC KENWOOD CORPORATION YOKOHAMA-SHI, KANAGAWA, JAPAN

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

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
& 1ssue Fee [ A check is enclosed.
[ Publication Fee (No small entity discount permitted) & Payment by credit card. Form PTO-2038 is attached.
(] Advance Order - # of Copies (1 The director is hereby authorized to charge the required fee(s), any deficiency, or credits any
overpayment, to Deposit Account Number (enclose an extra copy of this form).

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

d Applicant certifying micro entity status. See 37 CFR 1.29 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.

| Applicant asserting small entity status. See 37 CFR 1.27 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.

| Applicant changing to regular undiscounted fee status. NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

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

/Jerald L. Meyer/ Date APTil 21, 2015
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Attorney Docket No.: 31181U

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of:

Satoru SAKAZUME Conf. No.: 7504
Appl. No.: 12/995,039 Examiner: Ana J. PICON-FELICIANO
Filing Date:  November 29, 2010 Art Unit: 2482
Title: MOVING PICTURE ENCODING SYSTEM, MOVING PICTURE

ENCODING METHOD, MOVING PICTURE ENCODING PROGRAM,
MOVING PICTURE DECODING SYSTEM, MOVING PICTURE
DECODING METHOD, MOVING PICTURE DECODING PROGRAM,
MOVING PICTURE REENCODING SYSTEM, MOVING PICTURE
REENCODING METHOD, AND MOVING PICTURE REENCODING
PROGRAM
AMENDMENT AFTER ALLOWANCE UNDER 37 C.F.R. § 1.312

Commissioner for Patents

Attn: Examiner Aronovich

P.O. Box 1450

Alexandria, VA 22313-1450

Dear Examiner Aronovich:

In response to the Notice of Allowance, mailed on January 22, 2015, applicant respectfully
requests this amendment be considered to correct a typographical error in the specification. Prior to
payment of the Issue Fee, please enter the following changes:

Amendments to the Specification begin on page 2 of this paper.

Remarks begin on page 3 of this paper.

A Conclusion appears at page 4 of this paper.
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AMENDMENTS TO THE SPECIFICATION:

Please amend paragraph [0122] as follows:

In Fig. 10, there is a first encoder 102 including a first predictor 402, a first encoder
element 403, a first decoder element 404, an intra-predictor 405, a first predictive picture buffer
4006, a first reference picture buffer 407, a motion estimator 408, a motion compensator 409, an
adder 410, and a deblocker 411. This configuration affords to implement an equivalent function
to MPEG-4 AVC specified to standardize under the ISO/IEC SC29 WG11 as a typical motion
picture encoding. However, this specific configuration of the first encoder 102 is an example, so
there may well be any example else subject to functions of the first encoder 102 to be
implemented. For instance, there may be an example compliant with MPEG-2 employed in
digital broadcasting or the like, or an example compliant with MPEG-4 SVC being a scalable
extension of MPEG-4 AVC. There may be use of a pre-super-resolution encoder element based

on a wavelet transform, as typified byFPRG2069 JPEG2000.
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REMARKS
The above amendment to the specification has been made to correct a typographical error .
No new matter has been added.
Accordingly, the Examiner is respectfully requested to enter the above amendment before the
payment of the Issue Fee.

Favorable consideration is respectfully requested.
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CONCLUSION
The Examiner is welcomed to telephone the undersigned attorney if any questions or

comments should arise.

Respectfully submitted,
NATH, GOLDBERG & MEYER

Date: April 21, 2015 /Jerald L. Meyer/

Jerald L. Meyer, Reg. No. 41,194
Customer No. 20529

NATH, GOLDBERG & MEYER

112 S. West Street, Alexandria, VA 22314
TEL: (703) 548-6284; FAX: (703) 683-8396
JLM/als
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Please find below and/or attached an Office communication concerning this application or proceeding.
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USPTO@nathlaw.com
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Response to Rule 312 Communication

Application No. Applicant(s)

12/995,039 SAKAZUME, SATORU
Examiner Art Unit
ANA PICON-FELICIANO 2482

a) X entered.

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address —

1. X] The amendment filed on 27 April 2015 under 37 CFR 1.312 has been considered, and has been:

b) [0 entered as directed to matters of form not affecting the scope of the invention.

c) [ disapproved because the amendment was filed after the payment of the issue fee.
Any amendment filed after the date the issue fee is paid must be accompanied by a petition under 37 CFR 1.313(c)(1)

and the required fee to withdraw the application from issue.
d) [] disapproved. See explanation below.

e) [] entered in part. See explanation below.

/CHRISTOPHER S KELLEY/

/ANA PICON-FELICIANO/

Supervisory Patent Examiner, Art Unit 2482 Examiner, Art Unit 2482

U.S. Patent and Trademark Office
PTOL-271 (Rev. 04-01)

Reponse to Rule 312 Communication Part of Paper No. 20150423
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of:

Satoru SAKAZUME Conf. No.: 7504
Appl. No.: 12/995,039 Examiner: Ana J. PICON-FELICIANO
Filing Date:  November 29, 2010 Art Unit: 2482
Title: MOVING PICTURE ENCODING SYSTEM, MOVING PICTURE

ENCODING METHOD, MOVING PICTURE ENCODING PROGRAM,
MOVING PICTURE DECODING SYSTEM, MOVING PICTURE
DECODING METHOD, MOVING PICTURE DECODING PROGRAM,
MOVING PICTURE REENCODING SYSTEM, MOVING PICTURE
REENCODING METHOD, AND MOVING PICTURE REENCODING
PROGRAM
AMENDMENT AFTER ALLOWANCE UNDER 37 C.F.R. § 1.312

Commissioner for Patents

Attn: Examiner Aronovich

P.O. Box 1450

Alexandria, VA 22313-1450

Dear Examiner Aronovich:

In response to the Notice of Allowance, mailed on January 22, 2015, applicant respectfully
requests this amendment be considered to correct a typographical error in the specification. Prior to
payment of the Issue Fee, please enter the following changes:

Amendments to the Specification begin on page 2 of this paper.

Remarks begin on page 3 of this paper.

A Conclusion appears at page 4 of this paper.
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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 1099 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):

Satoru Sakazume, Kanagawa-ken, JAPAN;

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