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PATENTE DE INVENCION MODELO DE UTILIDAD Art 33 Decision 486/00

Indicacion que se solicita una patente.

Datos de identificacion del solicitante o de la persona que presenta la solicitud
Descripcion de la invencion

Dibujos de ser estos pertinentes

Comprobante de pago de las tasas establecidas (De ser el caso formato de descuento)

Completa Incompleta

PATENTE DE INVENCIONPCT X MODELO DE UTILIDAD PCT __ Art.33 Decision 486/00, Circular Unica

Indicacion que se solicita una PCT

Copia de la solicitud en espafiol, tal como fue presentada inicialmente (capitulo descriptivo,
reivindicatorio, resumen)

Dibujos de ser estos pertinentes

Comprobante de pago de las tasas establecidas (de ser el caso formato de descuento)

I><1><

X<

Completa X Incompleta

DISENO INDUSTRIAL (Art. 119 Decision 486/00)

Indicacién que se solicita Disefio industrial

Datos de identificacion del solicitante o de la persona que presenta la solicitud

Representacion gréfica y fotografica del Disefio industrial o muestra del material que incorpora el
disefio

Comprobante de pago de las tasas establecidas

Completa Incompleta

. ESQUEMA DE TRAZADO (Art. 92 Decision 486/00)

Indicacion que se solicita un esquema de trazado

Datos de identificacion del solicitante o de la persona que presenta la solicitud
Representacion gréafica de un esquema de trazado

Comprobante de pago de las tasas establecidas

Completa Incompleta

P102-F08 (2008-11-18)
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DIRECCION DE NUEVAS CREACIONES

SOLICITUD FASE NACIONAL - PCT
X  Patente de Invencién Patente de Modelo de Utilidad
1 |(12) TIPO DE SOLICITUD X  Capitulo | Capitulo Il
| 2 |DATOS SOLICITUD INTERNACIONAL PCT (86)
Solicitud Internacional No. PCT/JP2011/055725 Fecha 11/03/2011
Publicacién Internacional No. WO 2011/125411 A1 Fecha 13/10/2011
3 |(54) TITULO DE LA INVENCION (200 caracteres o espacios maximos)
DISPOSITIVO Y METODO PARA PROCESAMIENTO DE IMAGEN
4 |CLASIFICACION INTERNACIONAL (51) CIP
HO4N 7/32
5§ |(71) SOLICITANTE(S) Esta persona también es inventor Para datos adicionales utilizar hoja de informacion adicional
APELLIDOS O RAZON SOCIAL NOMBRE IDENTIFICACION TIPO
SONY CORPORATION
6 |DATOS DEL SOLICITANTE
DIRECCION 1-7-1 Konan, Minato-ku No. TELEFONO
CIUDAD Tokyo E-MAIL
DEPARTAMENTO/ESTADO JAPON NACIONALIDAD O
PAIS DE RESIDENCIA LUGAR DE JAPONESA
CONSTITUCION
(72) INVENTOR(ES) Para datos adicionales utilizar hoja de informacién adicional
APELLIDOS NOMBRES NACIONALIDAD
1. KAZUSHI SATO JAPONESA
2,
3.
4,
5.
DIRECCION DE CORREOQ ELECTRONICO:
8 |DATOS INVENTOR(ES)
PAIS RESIDENCIA DEPARTAMENTO/ESTADO CIUDAD DIRECCION
1. JAPON Tokyo 1-7-1 Konan, Minato-ku
2.
3.
4.
5.

OTRO(S) SOLICITANTE(S) Y/U OTRO(S) INVENTOR(ES)

Los demas solicitantes y/o demas inventores se indican en una hoja a continuacion

9 (74) REPRESENTANTE X APODERADO
APELLIDOS NOMBRES IDENTIFICACION
CASTELLANOS ABONDANO MARGARITA C.C. 39.779.654 T.P.70.819
DIRECCION Calle 94A No. 7A-09 No. TELEFONO 7560770
E-MAIL info@castellanosyco.co
CIUDAD BOGOTA No. DE
PROTOCOLO
PAIS COLOMBIA

EN LA OFICINA
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10 |(30) DECLARACIONES DE PRIORIDAD X Si NO
(33) PAIS DE ORIGEN CODIGO PAIS (31) NUMERO (32) FECHA (AAA/MM/DD)
JAPON JP P2010-085236 2010/04/01
JAPON JP P2010-132198 2010/09/30

11 |DECLARACION SOBRE USO DE RECURSOS GENETICOS O BIOLOGICOS

Sl X NO

Declaro que el objeto de la presente solicitud de patente fue obtenido a partir de recursos genéticos o bioldgicos de los que
cualquiera de los paises miembros de ia Comunidad Andina es pais de origen.

NOTA: En caso afirmativo debera anexar copia del contrato de acceso de recursos genéticos o productos derivados, o certificado
o numero de registro expedido por la Autoridad competente.

12 |DECLARACION SOBRE USO DE CONOCIMIENTOS TRADICIONALES

Si X NO

de registro expedido por la Autoridad competente.

Declaro que el objeto de la presente solicitud de patente fue obtenido a partir de conocimientos tradicionales de comunidades
indigenas, afroamericanas o locales de paises miembros de la Comunidad Andina.

NOTA: En caso afirmativo debera anexar la licencia o autorizacién de uso de conocimiento tradicional, o certificado, o ntimero

13 |REDUCCION DE TASAS

Sl X NO

Declaro que carezco de medios econémicos para presentar la solicitud de patente

NOTA: En caso de ser persona natural y carecer de medios econdmicos, y por lo tanto, aplique la reduccién de tasas a que se
refiere la resolucién vigente en tarifas, debe firmar la presente solicitud bajo la gravedad de juramento.

Micro, pequefias y medianas empresas

Copia simple de la declaracion de
renta del afio inmediatamente anterior, 0 en su
defecto prueba documental idénea.

Documento de constancia de cum-
plimiento con lo establecido en la ley 905 de
2004.

Universidades publicas o privadas

Copia acto de reconocimiento institu-
cional emitido por el Ministerio de Educacion.
Acreditacion Colciencias.

Entidades sin animo de lucro

Copia de registro vigente en Camara
de Comercio.

Hoja de informacion complementaria.
Otros, especificar.

14 |AUTORIZACION DE NOTIFICACION EN LINEA

Si X NO

Manifiesto que he leido y entendido perfectamente ios términos y condiciones de uso de medios electronicos para las notificaciones
en linea a través de Internet de los actos administrativos proferidos por la Superintendencia de Industria y Comercio que deber ser
notificados personalmente y, en consecuencia, autorizo el servicio de notificacién a través de internet.

14 |COMPROBANTE DE PAGO O PAGO ELECTRONICO

N° 12-0098120, 12-0098121 Fecha: Sep. 25, 2012

15 |FIRMA DEL SOLICITANTE, DEL APODERADO O DEL REPRESENTANTE LEGAL
Junto a cada firma, indicar el nombre de! firmante y su calidad (si tal calidad no es obvia al leer el petitorio)

RGARJTA CASTELLANGS ABONDANO - APODERADO

16 |ORDEN Y RELACION DE DOCUMENTOS QUE ACOMPARNAN LA SOLICITUD

Documentacion Técnica
Solicitud Internacional en Castellano

1. X Descripcion N° de folios: 202

2 X Reivindicaciones N° de reivindicaciones: 29

3. X __Dibujos y/o figuras N° de folios: 3§

4. X Resumen

5. Certificado de depésito de material biologico
si fuera el caso.

6. Listado de secuencias de nucledtidos y/o
aminodcios en forma digital si fuera el caso.

7. X  Arte final 12 x 12

8. X Anexo formato digital.

CD-ROM QUE CONTIENE EL TEXTO DE LA
DESCRIPCION Y REIVINDICACIONES EN
ESPANOL

Documentacion Juridica

9.

0.

1.

12.

13.

14

15.
16.

17.

X Poderes, si fuera el caso.

Documento que legalmente pruebe la cesion de!

inventor al solicitante 0 a su causante.

Copia del contrato de acceso de recursos genéticos o

productos derivados, certificado o nimero de registro, si fuera el

caso.
Copia de la licencia o autorizaciéon de Conocimientos

Tradicionales, certificado o numero de registro, si fuera el caso.

Documento que acredita [a existencia y representacion

legal, cuando el solicitante es persona juridica.

X  Comprobante de pago de la tasa de presentacion de la

solicitud.

Comprobante de pago por reivindicacion de prioridad
Comprobante de pago de la tasa por concepto de

excedente de palabras en la publicacion.
X  Comprobante de pago por reivindicacion adicional a 10.

P2572/SOLICITUD DE PATENTE
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SUPERINTENDENCIA

RECIBO DE CAJA

No. 12 - 0098120

Bogota D.C., Septiembre 25 de 2012 - 14:54:47

RECIBIDO DE : CASTELLANOS Y Y CO

NI 800.174.641

TIPQ PAGQO BANCO

*** Soporte del Pago ***

CUENTA No. PAGO

EECHA PAGO VR PAGQ

CONSIGNACION BANCO DE BOGOTA

062754387 407312113

25/09/2012 1.930.000.00

*** Conceptos Pagados ***

CANT. RENTISTICO CONCEPTO Ve UNDITARIO V. CONCEPTQ
150005:01-01 SOLICITUDES 1 TRAMITES DE SOL. DE PATENTE DE 590.000.00 590.000.00
___________ e 00000
l SON: **QUINIENTOS NOVENTA MIL PESOS MONEDA CORRIENTE***
. Respons lble' ‘ MERCIO
Roc A Ao - UPERINTENDENCIA DE INDUST RIAY CO
R S "l\\‘i\‘\\\\‘\\\~\\\\\‘\\‘\"\\\\\\\\x\\‘\\\\\.\\\\\\“\M\\\\\*\\\\
No. 12 R
o S

» Septiembre 25 de 2042 - 14:54:48

Act. 414 PRESENTACION

Sede Centro: Carrera 13 No. 27 - 00 Pisos 3,4,5 y 10 Bogota, D.C.- Colombia
Web: www.sic.gov.co e-mai: info@sic.gov.co Conmutador: (571) 5870000 Fax: (571) 5870284 Linea: 018000-910165 Call Center: (571) 6513240
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NIT : 800.176.089-2
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Industria y Comercio
SUPERINTENDENCIA

RECIBO DE CAJA

No. 12 - 0098121

Bogota D.C., Septiembre 25 de 2012 - 14:54:47

RECIBIDO DE : CASTELLANOS Y Y CO

N! 800.174.641

TIPQ PAGO

BANCO

*** Soporte del Pago ***
CUENTA No. PAGO

FECHA PAGO VR PAGQO

CONSIGNACION BANCO DE BOGOTA 062754387 407312113

25/09/2012 1.930.000.00

CANT. RENTISTICO

*** Conceptos Pagados ***
CONCEPTO

Ve UNDITARIO ~— Vr.CONCFPTQ

19 50005-01-01 SOLICITUDES

1607 REIVINDICACION UNITARIA ADICIONAL
ALAS 10 INICICIALES

30.000.00 570.000.00

$570.0Q(2.00

SON: **QUINIENTOS SETENTA MIL PESOS MONEDA CORRIENTE***

AN

ReciE{) de Ca'a. Aplicado al Expediente No. I‘||1|i|||!|}1|}’|‘|;|
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Fecha: 2012-10-01 15:59.3
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Act. 411 PRESENTACION

Sede Centro: Carrera 13 No. 27 - 00 Pisos 3,4,5 y 10 Bogota, D.C.- Colombia

1 Dep. 2020 DIR. NUEVASCR
Eve: 378 FASENACIONALI
Folios: 484

Web: www.sic.gov.co e-mai: info@sic.gov.co Conmutador: (571) 5870000 Fax: (571) 5870284 Linea: 018000-910165 Call Center: (571) 6513240

, Septiembre 25 de 2012 . 14:54:48
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POWER OF ATTORNEY

El (los) SONY CORPORATION

Domiciliados en
{ -7-1 Konan, Minato-ku, Tokyo 1080075, Japon

Nombran por el presente a XIMENA CASTELLANOS A. ylo
MARGARITA CASTELLANOS.A. abogadas con oficinas en la
Calle 94A No. 7A-09, Bogota-Colombia para ’

y para obtener la proteccion de mi (nuestra) propiedad Industrial
e intelectual y con este fin autorizamos a dichos apoderados
para que nos representen ante cualesquiera autoridades o
personas de los ordenes administrativo, contencioso -
administrativo y judicial en todo o relacionado con los
siguientes actos y gestiones:

a) Obtencion de patentes de invencion, modelos y dibujos
industriales; registro de marcas de fabrica, de servicio,
colectivas o defensivas y de denominaciones de origen,
depdsito de nombres y ensefias comerciales; su
renovacion, prérroga, inscripcion de traspaso y cambio de
nombre o domicitio, cancelacion voluntaria y el registro de
licencias de uso de esos derechos;

b) Parala obtencion de registros sanitarios;
c) Parala obtencion de registros de derechos de autor.

¢) Acciones de oposicion, observacion, cancelacion, nulidad,
medidas cautelares y en general los juicios civiles, penales,
administrativos o contencioso - administrativos que
promovamos o se nos promuevan.

Pudiendo en todos los actos y gestiones arriba mencionados

sustituir éste -mandato entre los apoderados, transigir, desistir,

recibir, cancelar, renunciar, aceptar notificaciones y nombrar

apoderados judiciales y extra-judiciales. .

Finalmente, este poder ratifica la validez de todos I0s actos y
solicitudes que, a nombre de la poderdante hubieren’realizado
los apoderados en relacion con las facultades anteriormente
enumeradas, antes de la suscripcion del presente poder

Dadoyfirmadohoy 8 de Junio, 2010
en lokyo, Japon

(El notario debe suscribir el documento en Ia pagina siguiente)
(Se requiere legalizacion consular o mediante apostilla)

—

 (we) the undersigned SONY CORPORATION
Of 1-7-1 Konan, Minato-ku, Tokyo 1080075, Japan

hereby  grant(s) Power of Attorney to  XIMENA
CASTELLANOS A. and /or MARGARITA CASTELLANOS a.
attomeys residing at Calle 94A No. 7A-09, Bogota- Colombia,
to '

and to obtain the protection of my (our) Intellectual Property,
for which purpose we authorize the said attorneys to represent
us before any authorities, or persons, specially those,
administrative, contentious and judicial, in all matters
concemning the following:

a) Obtainment of patents, models and designs, registration
of trademarks, service, collective and defensive marks,
and of designations of origin; the deposit of trade names
and ensigns; its renewal, extension, recordal of
assignments, change of name or domicile, voluntary
cancellation, and the registration of licenses of use of the
above rights;

b)  For the obtainment of Sanitary registrations:
¢) For the obtainment of copyright regiétrations

Actions of opposition, cancellation, nullity, infringement,

granting of licenses; and in general the civil, criminal and
administrative suits related to those rights; actions and sits
instituted by us or against us;
In all the above matters they may substitute this power of
attomey within the appointed attorneys, compromise, cancel,
‘Teceive, withdraw, renounce, accept notifications and appoint
attorneys in fact in or out of court,

Finally, this power of attorney ratifies the validity of all acts and
applications made by the representatives in the name of the
signatory of this power of attomey, with regard to the faculties
above given, before the execution of the present power of
attorney.

Given and signed this 8th day of Jure
in Tokyo, Japan
by - W
- Lael A
KOICHI WADA
Deputy General Manager, Planning&Control Department
Intellectual Property Division
{Notary shall execute on the other side)
(Consular legalization or apostille is required)

of the year 2010

CASTRLLANOSIS b,

INTELLECTUAL PROPERTY LAW Fiiv

CALLE 94 ANo. 7 A-09/P.0. BOX 6349
PHONE (57 1) 756 07 70/ FAX (57 1) 755 01 58 :
BOGOTA D.C. COLOMBIA
info@castellanosyco.com
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Registered No. -1030

NOTARIAL CERTIFICATE

This is to certify that Koichi Wada, Deputy General
Manager, Planning & Control Department, Intellectual
Property Division of SONY CORPORATION, has

acknowledged himself in my very presence that the signature on
the foregoing document is his own.

August 4, 2010

AKIHIKO MITSUDA

Notary attached to
The Tokyo Legal Affairs Bureau

® NO.9-6 3-CHOME AKASAKA
| MINATOKU TOKYO JAPAN
TOKYO LEGAL AFFAIRS BUREAU

’N@TARYU
NO. 9-6, 3-CHOME, AKASAKA
INATOKU, TOKYO, JAPAN
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APOSTILLE
(Convention de La Haye du 5 octobre 1961)

1. Country: JAPAN

This public document
2. has been signed by Akihiko MITSUDA

3. acting in the capacity of Notary of the Tokyo Legal Affairs Bureau
4. bearsthe seal/stamp of -~ Akihiko MITSUDA, Notary

Certified
at Tokyo cAugust 4/2.0/0

by the Ministry of Foreign Affairs
1-N9 022910

Seal/stamp: 10. Signature

___Kazutoyo OYABE
For the Minister for Foreign Affairs

© o N o
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APOSTILLE
(Convention de La Haye du 5 octobre 1961)

1. Country: JAPAN

This public document

2. has been signed by MAKAZU IKEDA
3. acting in the capacity of Notary of the Tokyo Legal Affairs Bureau

4. bears the seal/stamp of MAKAZU IKEDA, NOTARY
‘ Certified

at Tokyo 6. AUG25 2010

by the Ministry of Foreign Affairs
10-N© 000485

Seal/stamp: 10.-Signature

Lé/ ~:°1; )

K&LUtOYO OYABE
For the Minister for Foreign Affairs

© ® N e
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DECLARACION

Yo, Eiji YOSHII, de nacionalidad japonesa, con domicilio legal en

6-28-14, Saginomiya, Nakano-ku, Tokio, Japon, por medio de la presente,
solemne y sinceramente declaro: -

1. Que, domino el idioma japonés 'y espafiol

2. Que. el documento adjunto es amplio, auténtico y fiel
traduccién al idioma espafiol hecho por mi.

Alos 25 dfas del mes de agosto de 2010, Tokio, Japén

§ i

Eiji YOSHII

“his is to certify that this document
was executed before me by the above-named

person on this day.

MG25 200

Dby Al

MAKAZU TKEDA
NOTARY

2-2-2, UCHISAIWAICHO
CHIYODA-KU
TOKYO JAPAN
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CERTIFICADO DE EXTRACTO DEL
REGISTRO DE COMPANIA

Numero de Registro de Compatifa 0104-01-067252

Razén Social Sony Corporation
Sede Central 1-7-1 Konan, Minato-ku, Tokyo
Representante Oficial, nombre y direccidn
~ Avenida Madison 550, Piso 34, Ciudad de Nueva York,
Estados Unidos de Norte America

Director Ejecutivo Howard Stringer

Nro. 204, 6-19-36 Akasaka, Minato-ku, Tokyo
_ Director Ejecutivo Ryoji Chubachi

El presente documento es un certificado del extracto de todos los datos relacionados con la
mencionada compafifa, tal como lo indica el Registro de Compaiia.

(Direccién de Asuntos Juridicos de Tokyo, Oficina de la Jurisdiccion de Minato)

27 de Julio de 2010

Masaru Hosoya

Oficial del Registro

Direccién de Asuntos Juridicos de Tokyo
Sucursal de Shinagawa

(Sello Oficial)

Numero de documento: Na3 83363
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JAPA“

APOSTILLE

- (Convention de La Haye du 5 octobre 1961)

Country: JAPAN

This public document

has- been signed by .~ Yaichiro- YAMASHIKI
acting in the capacity of | Direct,or of the Tokyo
Legal Affairs Bureau -
bears the seal/stamp of -same as ébove-
Certified |
at Tokyo . ESER.15. 4000

by the Ministry of Foreign Affairs

N, 013968

Seal/stanip: 10. Signature:

é’&w&q}

Kazutoyo QOYARE
For the Minister for Foreign Affairs

G00013
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De un documento escrito en INGLES, el cual para su identificacién lleva
el sello y firma de la Traductora e Intérprete Oficial, Res. 2755/68 y
' 01144/97 de MInuSticia. - oo ememmememeeeemmemmmeomomo
(Anexos a un poder otorgado por SONY CORPORATION)
Registro No. 1030
CERTIFICADO NOTARiAL

Se certifica por el presente que Koichi Wada, Gerente General Delegado,
Departamento de Planeacién y C(;ntrol, Divisién de Propiedad
Intelectual de SONY CORPORATION, ha reconocido él mismo en mi
propia presencia que la firma en el anterior documento es la suya.
Agosto 4, 2010

(f[do) Akihiko Mitsuda

AKIHIKO MITSUDA

Notario agregado a la

Oficina de Asuntos Legales de Tokyo

No. 9-6-3-chome Akasaka

Minatoku, Tokyo, Japén
(Sello) : OFICINA DE ASUNTOS LEGALES DE TOKYO
NOTARIO - No. 9-6-3-chome, Akasaka

Minato-ku, Tokyo, Japén

APOSTILLA
(Convencién de La Haya de Octubre 5, 196 1)
1. Pais: JAPON

Este documento publico

MARIA DORA DUQUE DE BEQMA!

1CIAL
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2. Ha sido firmado por Akihiko MITSUDA

3. Actuando en el caracter de Notario de la Oficina de Asuntos

legales de Tokyo

4. Lleva el sello. de Akihiko MITSUDA, Notario

f- 100 (igZ

831130

CERTIFICADO:

1%193N01aVI3Y

<0 O1HILININ

3
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BIBET7 71, EDFREBEARY FLBERICSHLTEDI—FFon%EE Y
HTlheW S, FRBEAY MLBBEI—-FFoN\OREREFRERT D
— R o ELtERE. FPRABEARY FLERB7 6 BLUTEHELER6
6ITHIGT B, Flz. I—FFUNBILE7 7. FRBEAY FLERIC
HLTaA—FF N OREDEEARELGAEE—FTHIN, TIAILFD
HEZRAVSEAEE—FTHEINRRT IS URREERL. £RLI-D5
TRBLALEF S 6 6 (ZHBT D,

FAEGRIRB7 81E, A~ FSPRB7 4 £ LB = TR - BT 5
FYHASHE-E X FEBIECEOSWT, RBA Y FSFAE—FEHRE
AR —FHE—Fb, REFHME—FZRET D, TLT. THEERERE
REB7 81, RBRINE-RBFRHE— FOFREEREERL., BEH6 3,
7012489 5. cDEE, FREMGERR 7 81X, FAERDERERE
AVESPRERT 4 FEEETFR - WHER T SICHLKT S,

L— ISR 7 olk. ER/Nv 776 7TICERSh-ERERICETINT
AN O—HBWMET U= O0-DBRELLENK ST, EFILE6
5NEFLEED L— M EHET B,



0041

WO 2011/125411 23 PCT/JP2011/055725

[0128]

[0129]

[0130]

[0131]

[0132]

[0133]

[0134]
[0135]

[(H. 264/AVCA DEEBA]

£F7. BEASEEES 1ITEVTR—XIZENATLVSH. 264/AVCAHIC
BlTH, ERBEMTLR LN ZEIIDNTESITHRAT S,

H. 264/AVCARICHEWNTIE, 7 TERBRLI-&SIC, AIERASILELT
. CAVLCECABACD) £ 5 51 EFILNG = & ASEIRETHB.

F£9. CAVLCARIZCDOWWTERHAT 5, CAVLCIZEWWTIX, EXTHRERDF
SiCE, BA70vyVICEHEXERFEROREICKELTONYEZSL
VWCT—T LRGN D, ZOMDL V29 ABZOFSRICEL TIE,
He(rahdiET 0L (Exponential Golomb) FEMANSNID,

HM8NEHMIOLFEICENTIE, HIZIE. 23— K+ /3 (Code Number)0
& F55E (Code Words) IAIELTEHEY, a— FFH 2/ M EFEEE010A M L
THEY., A—FF o 2EFEEMNARELTLVS, £ a—FF /3¢
FEEEO0100AHIE LTHY., a— FF /U ERFSEI0IARBLTEY.
A~ RFF NS ERBEEONONHIE LTHEY., a—FF2/6& FHE500111
AL TS,

Flo, BERYV LD HBO VAV RERIZBEALTIE. ADEMNELS
WEEEN B D, LI=A>T, BOESELITREAHZI S V2 I REXRD
75, ROICRENHIHGHERICEITNT, HBLHELOaI—FFUNCES
BZohf-RIC, EORSEIC, I8OBHITOLFEAAHNGNS,

BEOIZE, a—FFonE| LU D RXBERVOAGEFRNTINATINS,
FThbht, COMEERICE S I EICKY, BIZRIE, P29 REZRv=0H
A= FFUNICEERZ SN, YUY RERVEIN, O—FFUAICE
EMAON, YRV RERV=IN, a—-KRF2BERZIONDB, £
 DUBYREFRV2N, O—FFSIZEEBRZON., VR REFHRv=-
20, A—FFU/ZBEEBZSh, DU 9 XEHRv=3M, a—FF /%
[CEE@A5hb,

RIZ, CAVLOIZ & DEXREHRFHOFTBILNEIZDOWNTEHEAT S,

FTICT, IRTIESNEZEXERERS, SEMSEBEHICAI>TRAFr Y



160042

WO 2011/125411 24 PCT/JP2011/055725

[0136]

[0137]

[0138]

[0139]

[0140]

[0141]

(0142]

Shd, F2(2, COBRELNSHNumCoef (O THWMRHROMER) &. Tis
(BEMLEEICAF YU LzEED, £ 10FRBOEKR. BXTL3) O
BFELATONS, TOE. FDERHZIZE +BNumCoefIZiz LT, VLCTF—T
AU EZ oIS,

E3I1Z. Level (DCTHRHIE) DFSIESTTHON D, HIZIX, TisICEL TIE,
F/EDANFELEINS, TOMDEEBICEL TIX, 23— FF s\ (Code
Number) AEIVETOENTHEILEINS, CODEE, A1V / 10—,
EFNRTA=20P, BLUV, REICHFSIEL-Level I LCTLCTF—TIL
AOYBZ 5N, |

FE4(Z, RunDFBLELFTHNSE, CDEE, TotalZeroDFSILIZHENT
. NumCoef(ZFs L TVLCT — T LD Y] YEZATHN D, £, Run_before (
FORMDAIEEL ODH) DHFBAERITHNE, COFEIIZENT
4. Zerosleft (&Y DI OFEHOK) (2 L TICT—TLOYY B2 AH
bhd, TLT, Zerosleft=0T, FEILMBIFKT 4D,

RIZ. CABACAHIZDLNTERBAT B,

@1 0(&, CABAC HSILZITS> M FMSILEBDOEHBIZRL TS, K1
ODPUZH T, TFEHSEIE, Aa>TIAMETIVEES 1, 2{HILER
82, VN, MEMEM8 I abLUNBIILO V83 bbb ER
2 EEHHSLE8 3k VR EhTNS,

AVFHRPETILLES 1 G, ERERICETZEBEOL LS Y AER
ICEL. &9 BEDEEICHLT, Y39 REROY VRV (B8) #
BYEAVTIRMETIVIZERT B, CABAC HELICEWTIE, BLSY
VROREFRIE, BEDaVUTIOXMIKYFBIENR LIS, -, RLC
DURYAERTHH->TH, ABTJOvH ERIETI/IOTRVHIZEITHE
SEERICHELTRBEDZI VT IR MIKYFEIERE SRS,

FIZIE, B11E28BLTC, 75 9mb_skip_flagZHllcé > THMAT HH
DL RO RBFRIZHTHANEICTOVWTHLRAKTH S,

H110/ICBNT, Ihhbofsitshddgwsnovsce. B
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[0143]

(0144]

[0145]

[0146]

[0147]

(0148]

(CHSEFEADTOVITHY ., HRIH/OTOVH CIZBETIRETY
A70v7ABLUBARENTING, TAhFhDOT/OTOYIX (X=
A, B, C) [T®LT. 725 Umb_skip_flaghtEZahTEY., DX (1
1) THdELT 5,

[%16]

_ [ 0(Gf{X=skip)
f(X)"{1(othervvisg) B

Tanhs, vo070v Y XA, BBITL—LOZERMICRET 24ED
BREZZDEFAVSRX YT+ 07OvITHLEE, THIE1&E
n, TITHWNEER, 0&L&EhbB,

CDEE, WRT/ATOVYCIZHTH5a2TH X Flontext (C) IE. &
DX (12) O&LSIZ, EOBEIIOTOYS ADTA) L LORBE<S O
J0v9BOfE)DIMELTE LTINS,

Context(C) = f(A) + f(B) = (12)

ThbhL, ARTU/OTAYICITHT BT X Fontext (C) (%, B
EYo0Jovs A BOIIYmb_skip_flagiTlEC T, 0,1, 201 FhdhD
BEESHTELBD, 2FY, #ETHOTOYY CIZHT DTS5 Fb_skip

_flaglidk, 0,1, 20 WVFhHADELZIFEILIVC V83 bABLLATHE

ftahdo LIzt b,

2{BILES 21, FIAIE, 1V FSFRHE—FOLSIZ, SV8HRE,
F2ELTF—2THIERDL VRILE, B 21cREhBF—TINIES
WTEHRT S,

B12Q7T—TIIZEWNTIE, a—FIURLAIDIZE. OIZ2fE{tdh
A= FYURLAIDBE, 10IC2fEEEh, a—FOURLA2DBE, 1
102 2L SR B ERTERTLS, Fl=, 2— KL URLIDBE, 11
0IZ2fEkSh, O—FIURILAADIFE., 11110IC2{ELEh, O—FD
VRILAEDEE. 111102 23N 3 = EMRETATINS,
BED&S3H2T—TNIckY 2L E =008 ) RERIE. %R
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 OERS 2 EEMT S 3Ic L YHEILEhE,

[0149]

(0150]

- [0151]

' [0152]

[0153]

B10IZR>T, B2 EEMAFSLES 3I2HLTIE, 2{EbEhi-S

UARIIZH LT, BEHTEES 3 alik > THEREN L&A, FELTY
CU83blik o THEMTICEA T 2EEHFSNEENS. D,
“0", “1" DHERIL, A5 ALBETHHRLIN, BindAFSLATHAS
BIZEOHET—TALAEH IS, Thbhb, 2{EEMFSLLENTD
hi-#, BETIETILOBHFNTHOAD O, TRAFIDETILIEERED
E G EREROFE TG CI-HBIENERITI CEMNTAREE B,

LLEERBA LT-CAVLCA X B L UCABACARDIGE L L2, KYBEREEDS
WFRBIERY FABRISHL T, &YMSHI—FFonREHYHTER
ETHY. TRZThOFRBEAY MUEROHBHEEX, > —45 Vv AB&
UEY FL—FEBICRBBETTHD. LH LGNS, FEBHTR 1 ICHE
DRFIZEWVTIE, BFREERY FLERICHLTEVETOhTINVSD
—FFUNBEREN-2DTH 1=,

[ABEFOBE]

T, H70EBFSLEES 1IN TIE,. 2—YHBBIWNETZTUH
—2 a3V, FELYRFLEITHREEEREICTEELS. a—FF 18
LUET7EMLT. EPRBZRY FLIZHT DI FF o DY ST
TIHIEDNOERBIENTRETHD.

ThHhE, BERFSEEES 11280 T, BREELIBEROFTABEAR
7 MVEBKER SN, 512, TREFIOTRBHERY FILERICHT S
AR FRABENERM SIS, ELT, TOEER/NDMTEITABERY FL
HHRE, DERRTOYIICHT ZFUBERY MLERE L. CAZEL
THSIENTONEN, ZOE. X FVEARBEOER S L UHFEICIE. o
—FFUNEEBT 7IZKYRFRBEAY FLIZEIY S TOAEa—FF
DAV IRATY (7

BIZIE. TIHILEFDRETE, a—FKFun=0n, Ll (5)
DZERFRABMEARSY FLIESR (Spatial Predictor) (ZEIVH TS, a—F



000045

WO 2011/125411 27 PCT/JP2011/055725

[0154]

[0155]

[0156]

[0157]

[0158]

[0159]

Fon=1M0, EAiL=xK (10) OFEFPRBERY ~ILTEHR (Temporal
Predictor) [CEIYLET5hTWNSET S,

—fRIC. FELETREaLTUOYNHILEREZZELHEE WAL,
TLESavaE) GL, ZEMFAHERY MLEREY. BRFAHEAN
9 FVBEBOANFEILNEELEETHEZLEFELL,

LOLERL, BT, BLWEY FL—F (ThbE, BLEFENASTA—
50P) DBEAE. I—FFUNA=0ICEYHETLAEFRBMEAY FLERD
A, FPRENERY MLEBZRRT SEOIBEEIhAE Y RPN
=86, FYRBENOT(LE->TLES,

ZIT. BRFSLEES 112V TIE, EFRBERS MLIZHT S0
—FFUoNRORVETETIAN D SEET S ENTARETH D, LI=H
2T, COESKIFHEIZ, FIZIE, 23— FFon=0%, BRETFTABSHERS
FILERICBIY ST, a—KFun=1%, ZRFABEARY MUISRIZE
WHETHEITERET S, ChickY, FEEHEFLEEREEZEZRET
5TENTED,

[(RBEWMDEER]

RIZ, @1 3%BBLT. REMICLBMRICOVNTEHATS, M130
FIZHENTIE. WASEEDBERDESR I L—LE, BT L—LMNTS
TS, COFERICAEVTIE, BAROHELS, BEAARICAN ST
EEVCHWLTWSLDET S, NASEARTHIDT., BABOHMALSAD
A, BRLEEETHS.

LBETL—LICENTIE, Y%ITOvsXE, 4%Tnv I X0E, L.
BLIZENThBETHABETO VI A, B, CENTRENTEY., SED
L—LIZEWTIE, &% 70y  XOxE7OyY (Co-Located block) Y
NRIATWAS, GH. HETOvI EE, HEITIL—LEIZRELD, B8
LEHDTL—L (FEERRIEETSIL—L) OTAYHITH-T.
HETO v ICHET RHEOTO VI THS.

WE. WKZ, Oy I KIZHTIBERY MLEBRTHDEL, T721IL
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(0160]

[0161]

[0162]

[0163]

[0164]

[0165]

FTIE, O—FF2A=0IZx LT, Median(MVA, MVB, MVVC) AE|Y HT o T
BY, 3—FFon=1128 LT, WYAREIUETHoAhTWNSET S,
COEE. HIC, BOEY FL—RIHEWTIE, a—FFonR 28517
B=HIZETBHE v FH7E0WMedian (MVA, MVB, MVC) ANEIX 0Ly,
LOLEAS, B13DOFICHENTIE, oy X, EJovsAaA, =
BI0ws Yk, BLEEEEO IRy THY., BETO VI B, ClL,
BEAROYMAELDTOY I THS, LEA>T BETAYIDATAT Y
FRIZDVWTHTHDE, RO (13) &Y, ALSMCHBSEIERIAL

G AN
Median (MVA, MVB, \WC) = Median(v,v,0) = v - -« (13)
—A, ®METOV I YIZONWTHTHDE, RORK (14) &840 MY

[CR LT, Aa—FFoN=0%2FYHATT, BREADPTILEAN &Y
BVFSIENRERERRT S EMNTREEL D,

VY = 0 c e (14)

BE, FERICBWTIK, fIRIE, R4 RERLT, FFEBERI bIL
FRICHT Ha— FF o DEEN THNR S,

FThEbhb, ASAAAYHIZ, £9', mv_predictor_definition_flag##&F
£1k9 %, mv_predictor_definition_flagid, 74/ tDIA—FF %
BYLTHEARE—FTHIN, BIEHVEEAEELG (Thbb, EEIAS:
) A—FFUNZEYHTRREE—FTHINERT 7T T7IEHBTH S,
BE. 777ERE. EEMRGAUEE— FE-EXARE—FTHHILE
TIER. bbb, IEE—FTHINEEE— FTHEINERAITRER
HEHRTHNIE L,

mv_predictor_definition_flag =O0DH{FEE., TI+IL FTEESIN=F
FREERY FIBRIZHT S —FF o \QEIEMEREN D, nv_predic
tor_definition_flag = 1MHFE. a—FFUNBISE7 7(CkVEESH
&EFREBEAY FILERICHT S0~ FFUoNDQEENERAINSZ &I
B, LIz >oT. COHBE. mv predictor_definition_flag = 1(THglY
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[0166]

[0167]

[0168]

[0169]

[0170]
[0171]

[0172]

T AL ANYEDV VB YRLET, a—FFUNEIEBT7 7128587
ABEAT MLBRICHT Ha—FFonDFLMNE RSN D,

BE{RmIZIZ, mv_predictor_definition_flag =1MBA. XS54 Ay
I, B14ILFTEIBIUVE IV RBERNMEASIhECEICHD,

B1 4DBIZHNTIE, mv_predictor_definition_flag =1 DEEdD%E:
[Z. 3— K73+ >/\0 (code_number_for_predictor_0;) &, a— K+ 1\1
(code_number_for_predictor_1;) ICEDFRBERY MLIEHRMEIY LT
SNENERBTEIRAR—ZANKITLNATINS,

BEH. ARRICBF23a—FT NG SICETIO VA AADOTRIE,
E14DBIBHELN, =T VRN A—=3 1y hERIZEY Fr/i5 A
—3ty MIBWT, a—FFUNORISICET IO VI XERH-E5S.
ZLT, RTAAAYHFIZEWLT, mv_predictor_definition flag =0
me. BRICHFETDL—TURNRG A=ty tERIREYFoRS5A—
FEY MIBOWTERSAEEENHNIE, ThERAVDLSICLTHEL
o BBBAN, =T VARG A=ty FEREEIFoNG A= y |
[CEFEEEEHLSICLTH &KLY,

BED&SIZ, a—FFUon\OEREEEAREICT I EICKY., HIZE
 ERGEDBLBEZSNENEYRELBE. LYNSHEI—FFon
. B PRIEE RS FILTER (Temporal Predictor) ICE|YH TR &M
TED. chizkY, BLEEENSVAOBZICEEEZ 1T TERSIET S
D¥EEL. FSLHEEIVIHREZEEZALIELENTREER S,

LEDoT, FYBWHSIEHEEERT S EMNTED,

B, LESRACSVTIE, REBLGHLE LT, IZRE EEREDOHKIE
REEBMRIBYVBELGZEDINLDOFZEHRA LN, TOHIZR ST,
PIZIE, HREE (BI8) AFZEVFRBRERY MLERICHLT, LY
BA—FFUNZEYETHILIZEH>TH, HELDESIUIBEEE S
MmL2xEHIEMNTES,

Ff-, ASEMHELFLEEHFEEEANLCBDI LS. PRABZARY ML
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BISHT 53— FFon\DBLE, 1—HPF7FUr—2a VbR EddC
LLTRETHS. |

[0173]  BIF. &SICEAMICHRIALTLC.,

[0174] [BYE TR - BISHOEREHI]

| 150 BEFH - BES7 s ORMEERAZERT IO v I ETHD
. BB, B15280TIE, B7DXA vF7 3NEBINTNS,

[0175] 1 5OBISHENT, BIETH - BIEW7 5L, HEFERBO 1. X k
BHELIB 2, REFRABEAY FLERE9 3. T— FHIEES 4, &
EMERIS. BLUBERI MLNAYIFI6ICKYBREEIATVNS, &
B, BHELEREZNYI76 2N 5DANEBEREIL, BIZIEHRTO 1A
DAAULHEREATNANA, ERSICIE, 2R FEKEEEHTZ3R ~

. EREEH 25 LUBEHERISICLANESRD,

[(0176] BIFEFRMO 1(=(E, BALAEZ/SyT7 6 275D ANERERE E

L TL—LAEY T 2hOBRERERENANENRS, BHERRLO 1
&, R2ICREN=TRTOA V2 —FAE— FOBEERNEETL, I
RUEBEAY MUEREALT, SREQICHELEET. FAELE
ERT S, BERRHEO 112, 4V E—FHE— FIZONTEES LB
ERY LUERE, ERLEFAERE DR FEKLEHEO 2 1THIT S

[0177] 2R FEREHEO 2123, BELEAEZ/NyT76 2-5OANELE
RE. BERFBI1H DB U2 —FRE—FOBERY MLIERE T
AER. BEU, FUHEAY FLERBT 6 M SOBFRABEARY L
B FTRISHLTZRENEIYM TS htza— KF U ABR SRS, T
R FEAKEHEEG 2(2, BIEARS FLEBREETABERY FLIEREES

 FHIET, ENBERY MUEREEHT B,

[0178] ZLT. 2R FEMEHEO 213, ENTMERY FLIER. THBZAY
LBBISH L TEY TSR a— K+ o8, BEUTHEGLE. B
ShEERERVT, /04 —FHE—FIINT 22T 09 IDERZR
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[0179]

[0180]

T. HEFHABEAY FLCHT IR FAKIEEEHT 5, 2R FEREH
o 21k, A 3—FRE—FIIHTEFRER. ERBETAY MILER

FREEARY FIVER. ThIIRHTHa—FFonNEaX NESEEZ, &
BFRAMERY FLEREO 3(CHBT 5.

BRETFRABERY FLERBO 3. EFAE—FICHTHETAVHID
FRFRICHLT, X MEAKEICESE, BELTUBEAY LGRS
BERT D, CHICKYBRSAE-REFRUBERY FILERIE, 4 04—
FRAE—FIIHT L FRHER. 20X FERIE. E428ERY MUVIER, B8

FRBERY FILBRETAITH L TEIY G Shiza—FronEEdic
. E—FHEEH9 4 (2B Eh B,

E—FHIERO 4L, BAVF—FRE—FDIL, EDE—FZANS
ORZBENE, B4 V2 —FRE—FIZHT 22X FEHEZAVTHEL

L BRVNEVIR MEREDS VA —FRIE—FE, REFAUE—FET S

[0181]

[0182]

o FLT, E—FHIEE O 4%, BRBEFRE—F. BLUTNICEHTIESR
BIEAY MLER. RBEFAUBEAY FLEREFAICHL TRV TSN
fza—FFonEeblz, BEMHMER 5ICHKT S,

BEMERO5E. ERBERY FMULERERBETRBEAY FLERS
b5, BEAT MILZERSD, ROEBERY FLERAWT, JL—LAEY 7
2HMLDBHERICHEZTS LT, REFHE— FOTREREERT
b, Fr-, BIEHMENISICE, BERAREZ Y I 76 210 5DANER

ERES BB A, BERENH5E. BASNAERN D, BEFHT—
FDaR FERIEZBERS., REFRUE—FOFAEGE IR FREKIES
. PRIEBERE 7 8(CHAT 5,

FRAERERB7 8IC&YREA V2 —FE— FOFREBNARRE N5
BITIE, ENERTESHPRESERG 7 shHofishd, ChiTHE
LT. BhEWERO 51X, RS VI —F— FiER. TOE—FOEHBE
R FVER. BLUFREIZARY MILERICHT S5a— FFos3%, T
FEILA6 6 IZH#RT B, £z, COLE, BEWMETO 51X, EHBEAR
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[0183]

[0184]

[0185]

[0186]

9 MVERESBFRABMERY MILEBRH SRDI-BEAH FUERE. B
END MRy T796ITHMT S, hb. TRAEMRERN7 8ICkYRE
1 U8 —E— FOFHEGSERS Wb o188 (Thbb, 1V F5F
RERNBRINHE) (21, BERY FILERE LT, ORY FLAS,
BERY PNV T 79BIZHMESND,

BERY Ny IFO6ICIE, BREFHE—FOETOvIOETERY
MILIEBOBMESh TS, BMIhTLIBIERY FLERIEZ. XOTJO
VIICHEITEPRBERY FILEREERT S0H12, AATOVHIDED
BERY FAERELT, FRBEAY FLERIT 612#Eh 3,

FRZEARY FILEHBT7 6E. BIEAT LNy TF7 960 L#REH
BRRIO vy (CHERMICHET 270V /ORIBERY MUERERL
T, FFFEFSCER 1 ISRBOL S, BRALLIERDFRABEAS bLIER
DEMEFS, kL, EHEXH 1 EDENE. BFUMERY FILIER
(CXFTHa—FFUn\N, a—FFonEINS7 712&VBIYS TSNS
DTHHAEVWSHATHS,

TiahHt, PREIERY FILERE7 612HLTE, ¥ZT0 vzl
T, Bl (5) ITKYZEMFRIBEAY FILIEHR (Spatial Predictor
) BMEREh, LU= (9) ITKYUBMTABEAY FILIEHR (Tempora
| Predictor) A& chd, Fi=, HFZIOv2IZHLT, & (10) [T&
UBZERAFRBEAS FJL (Spatio-Temporal Predictor) MERHEhD, %
LT, ERShEBRBEGIRTRABENY FILERE., ThDICHLTE
NThBEYF T SEht-0—FFonsaR FEARELE 2 1cH#HB 35,

Tl ASLREZETSICHRALL, EOFREBZRY MLIFRICHLTE
Da— K+ URKREY BTSN BOM BT BIERA. BlZIE. 1—FI=&
DETELBREANBOREISHELC T, a—FFUnNEB%4E7 7ICAASHh
Do A—FFUNEIHET 71X, ANSHhBERIZECT, FABERY +
IERICH L TA—FFonRDEIYSTEREL, £f-. O— K+ o gy
DRAIEE—FTHELETT IS T EREERT S,
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- [0187]

[0188]

[0189]

[0190]

[0191]

[0192]

S— FFUNBISET 7(E, O— FFUABISOEEE. FAMEAY b
JIVERER 7 B ICH#RT B, Ffz. a— FF BN E7 71X, £RBLETS
JHERED— FFUNBSOESRE, TEHELE6 61535, TEFEL
66 TIE, ATAAAYHFIZTENT, TALDOEROFTELLELATTHI
Do
(ER TS ILEEDFS{LNEDSA]

RIS, W16D70—Fry— 2SR LT, B7DERHSLEES 10
FEILMIBIZDOWTERBAT 2,

ATYTS11IHBNT, ADERE6 1 EANSh-EREADEHT S
o ATYTS12(1280T, BELEANEZ /YT 7621, ADEHE6 1&
YR Eh-EREREL. FEYFYDRRTIEBHI SHFBLT LIES
ADIARFZETI,

ATFwFS13ICHNT, BEH63IEX, XFyTS12THUEZ LN
t@%t?ﬂ@@t@%ﬁéﬁ%?éo%ME&@~4>9—$M76%3
EBEFR - MEB75MhS. 1V bSFHTEBRIEI U FSTRET 4
Mo, TRENFREGZERI7 8%/ L TEEL6 3I2#Hach B,

ENT— S EROERT—RIIBRTTF—2ENNESHH>TLS, LT
BoT, BREZDFEFELTIHEAICBRT,. T—2EX2EHBT D&
NTES,

ATYTS14ITBLT, EXEHRL6 4IEEEN6 3hoHBEn-E

 IEBREFERERT S, REMICE, BBaYA VER, HL—F - L—

[0193]

"EBRFOEXEENTOA, EREEAHNEIE, ATV TS1512H
WT, EFILE6 s IEMBEREEFIET S, COEFICELTIE, &t
THRTYTS 26 DUETHHASAD &SI, L—FAFIHEH B,
LEDESICLTEFLESAEESERE. ROLSIZLTHRHNIZES
Enbd, $hbb, ATYTS16(CENT, BEFLE6 8 ITEFILE6
SICEYEFLIN-EREFERESFLIC SOBEITNST IHETER
FIT D, ATv TS 1701260 T, FEXEHRI6 9TEEFLE6 8(2
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(PU) BICAV2—FRETS52DET S,

B3 2(REND&LICEBHSEE7 00, A/DERE70 1. BEE
WREZNYT7702, BEEH703, BEXEHRL704, EFEH70
5. AIEHSILM706, KLUEENNVIF7707%8T 5, -, B
MELEE700/F, BEFLEM7 08, FEXEHREA709., BEE7 1
O. W—TT74IB711, FL—AAEYT712, BREB713, 41k
FFHEM7 14, BIETFRH - HEH7 15, FRAEGRERHE716., LU
L—rHIHER7 1 728735,

(@F
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[0329]

[0330]

[0331]

[0332]

[0333]

[0334]

[0335]

ERFSIEEET7 00(E, &5(C, BLEHHER7 2 1 65&UBERY
FLESIEERT7 2 2%EHT 5,

ADEHER7 O 11&. ANZh-ERT—2ZADERL. TREOEBRT
—R (FTOANT—E) &, BEERBFZ/NYIT770212#KEL. BiES
5, BEEREZ Ny IT77021%, BELE-EZROIEED 7 L—LDOE
8%, GOPIZHLC T, HFEEDE=HDTL—LDIEFICHEREZ, JL—LD
IEEZLVEZ ERE, BEH7 0 3I2H#HRT S, £, BEAEREZN
777020, FJL—LDEELERUVEZ-EBE. 1> S FRER7 1
ABXUBETR - MEE7 1512 HBT S,

BHEE7 03[, BEEANEZ N IT77 02MhoHEAHESN-EEMNS
FRHEGERB7 16ZNLTAESFRET7 1 4EFLLIEBZFH -
MIER7 1 5 HBINEIFREGREHEL. TOENEREZERETRE

704(1CHAT B,

PIZE, 12 2—BELHATONLERDES, BEH703(%, EEL
REZNYIT77 02 oBmAHENEENS, BETR - HEH7 15
Mo I D FRERERET .

EXEHMI7 041, BEA70IMNSBBINDIENERICHLT, B
AV VERPHL—RY - L—_AEREOEXZREET. UE. 20O
EXEMDAEIEETHS. EXERI7041E. TOEBRBEEEFL
%87 0 51T 3,

EFLE705(F, EXERE 7040 HBEIhIERBEREETFLT
b5, EFLEB7051%, L—FHIEER7 1 7HA5HBREIhIHESEDEIRE
(CET AERIETOTEFREIRSA—FZEREL, TOEFLEFTS. &
B, COETIEOFEIEETHD. EFILE7 051, EFLShi-F#H
BB ZETHFSLE 7 0 6 (CHIET S,

AHFEEB706E. EFIELHB705ICBVWTEFLEIN-THREKE
EENDHSIEAXRTHELLT S, RET—21&. L— MEHEE7 1 7 OFHHE
DFTEFLESINATNESDT, COFEEE. L—EHIESEE7 1 7H%EL
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rEREEES (ELCEBRREICERT ) .

[0336] Ff-, AIFEFSILB706IE. 1V FSFROE—FEZRTHBLEES
DESFRMTIVADOSEEBEL, A V2 —FRADE— FERTIHEROHEAR
5 REBEEEBETE - MEBT 1 5ALRET S, S50, TUHS
LEB7 061F. L—TI74 L2 71 1ICEVWTEREN-T7 L2 HESEE
BEY 5.

(0337] TWIHFSEB706F. CALDBBEREEFENFSIEAXTHEIEL
 FEET—23DOANYSERO—EELET S (ZELTS) , AEFSIEET
06iF, FSILLTHEON-FET—R2EEH/N v I7707ITHALT
ERSE S,

[0338] FIHFHSE706DF/BILARXELTiE. HIZE, AERFESLE:E
AN SEENEFohd, TERMEILE L TIE, HIAIL H 264/AVCH
A TEDH N TULVHCAVLC (Context-Adaptive Variable Length Coding) %
ENEFohd, EfiFSe LTIK, AL, CABAC (Context-Adaptive B
inary Arithmetic Coding) ZEMNZEIFSNh D,

[0339] FJERN\vI7707, TAHEFSEB7 06 SHBEINLHFELT—4
., —RBHUICRET S, ERNYIFT7071E, FAIEDZA I 2TI2EWT
EELTOWARSIET—42%, iz, #BROETEHEREE (Gl
K) PEEBRGEICTHAT S,

[0340] Ff. EFEE 705V TEFLEIN-TRERIT. FEFILE70
8ICtfticdnd, FEFIEER7081%, FNEFLEIh-THEHKE.
FILAR7 O SICK S EFICHET D AZTHEEFLT D, COREEFILLD
FiElE, EFLEB7 05ICKBEFLRBIZHGET 2HETHIIEEDLS
THRHETH-THELL, FEFLEH7 08, Bon-THFEHKE. FEX
ZHER 7 0 9IZHRT B,

[0341] BERXREME7 09, FEFILI7 0 8L HBIN-TRFEHE, B
REBBT7 04K 2 EXRERVEBICHET 2HETEERERT S, D
FEXEROAZE., BERXERT7 0 4CXPERETHRLEBICHGT 5HE
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THRIFEDE S BELEDTH>TH &L, BEXRERILHA (ExXEh

| RESMER) (X, BER7 101C#LTh B,

[0342] HEM7101F, FEXEHRB709rSHBIN-BERERER.
Thb, BEREhf-E220ERIC. PAEBERB7 16 ENM LTIV FSF
AER7 1 4FLCEBE TR - W{EWR7 1 5ho B INITRHESREZMNE
L. BEMIESSN-ER (ESER) %2585, TOESERIE. L—F
T4 71 TEREIL—LAEY 71 212#B8&5h 5,

[(0343] =T 245711 & TIAVI T4 OBEBIN—TI0L5%%
BH., BEH7 1 00 0HEINIESERICH L TEE T ¢ LI NEE1T
Jo BIZE IW—T 74271 11& ESELICHLTTFIOvI o440
SUBETS CEICKYEEERO IOV I EERET S, £, AXIL,
W= I74LE2T711& FOTIOV I 70 LA NEBHER (FOvHEH
DEREENMTON-ESER) (TRHLT, D1 F—T 1% Wiener Filter)
ZRAVWTL—T IS NBETS CLICKVEEREEITS.

[0344] 7B, L—T 740527118, ESERIZHLTEED 71 LENEL
TI2&IICLTHKY, Ff=o —TF740027 111 &, BEIZHELT, 2
1ILRRBIZAWNE=T7 4 L3 ZEEOBREASHFSIEIR7 06 [THIAL.
ETNERAFILEBELIITTHIELTES,

[0345] »—774»9711&‘74»9@@%%(74»9@&&@@%@%
)E?b—A}%U712tﬁﬁTéoUﬁ~iﬁbt$5tsﬁ§ﬂ71
OMOHNENAESTERE. W—T 74271 1EZNSTICTL—LA
EVT7121CHBTEHENTED, 2FY, L—TFTT71ILR71112&3
T4V NBITERTEIENTES,

[0346] TL—LAEYT12(F, HRShEESEREREL. IEDRA IV
TJIZBEWT, BELTWSESEEZSRERE LT, #IRI7 1 3IZHHA
T3,

(0347 ERET7 1314, TL—AATY 7 120 >REINZBEERORE:
EERT D, FIZE, 13 —FRDZE., FERHB71301F, TJL—LAE
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J712hoaShISRBERZEETR - HIE7 1 5ITH#E8T 5.

[0348] ALV FSTRET 141, ERET 13EALTIL—LAEY 712
LHRBREINIBRERTHINENZE V) FrNOEREERNT. £EXH
[CPUZMEEfT E L TFREREERMT S04 FSFRI (BERATFR) £17
Jo AVEFTFRIERT 1 41, FPORABSA-ERODE—F (12 F3FH
E—F) COOMVRSFHETS. AV FSTRET 1 41d, AVCHEILS
HKICBVWTHBSNSE—FETTLHL, TRUNOEEDE—FTIDA
YEFIFREASICELTESD,

[0349] AU FSFRERT 141, BHELDILETDA VS FRE—FTTFRE
BEEFL, BREREZNYI7Z 7020 0HBRINBZANEZERNT
EFPREBRDIX FEARBEZFML. BELE— FERERTH, 125 F
A7 140% REGAVFSFAE—FE2ERTEE, TOBBELE—F
TERSIhETRERE, FRAEGERT7 1 6(C#ET 5,

[0350] &Ff=, L L7=&kSIC. 1V FSFRIFER7 1 41, BASKEAVESF
AE—FERTA VS FPRAE—FEHREE, BETSFSILE7 06124
WBWL, FEILEE5,

[0351] EBhEFR - M{EH7 165F, BEEREZ v I7702h#bchd
ANERE, BIREB7 13ZNLTIL—LATY 71206 BcN35
BEEREZAVNT, EXMICPUZLEEMNE LT, BIEFR (41 V2 —FH
) TV BHIN-BEARY FLICKE L TEHEHEMNEEZTL. FRIER
(4 2 —FRAERER) LT H. BIETFH - WHER7 151k, FTHA
BENE-H/EBOE—F (1V2—FHE—F) TIDKI LGS V2—FH%E
5. BHEFR - MEF7 151F, AVCHSIEARICBLTHRESNEZE—F
3T, TENUSNDEEDE—FTIOA V3 —FRETSIELLTE
Z

[0352] BYEFH - MEM7 165, BHELLILE2TOA U 2—FHE—FTTFH
EREERL. BFREBROIR FERBEEFEL. RELE— FEERT
D, BETFH - MEM7 1 5%, RELGA VI—FHE—FEERT D&,
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[0353]

[0354]

[0355]

[0356]

(0357]

[0358]

FTORBAE— FCERSNE-FRERE. TUELRREG7 1 6 12H#HKRT
%,

Ftz, BETH - BEW7 1 5% BRAShEA V4 —FHE— FERT
EHO. BT 2 EESTHBIC. TOC V4 —FRE— FTREET
SEOICHELERSETBHELEM7 06 ITHIBL, HELEES,
FRAERERS7 1603, BEH7030EEH7 1 0BT 2T HE
BORBTERERT 5, FIZIE, 1 V2 —BELOBE. FAEGERE7
161, PREGROBBTE LTRHEFH - BIER7 1 528RL. 0B
EFTH - BEH7 1 5 SBRINBTFREREHRES7 0 30FEL7 1
OIZ#t#R9 5,

L—bEISEER7 1 71k, ER-NY I 770 712EBEIN-BE8ELT—2D
ASECESVWT, #F—N"—J0—H50WE708—7n0—NEELLEWLE
ST, EFILE705DEFEEEDOL— FEFHEHT 5,

HILMEYIEER 7 2 1. YHEEARILEETHINENDOHE (1t
SEIHIE) #4175, BIEBHIESST7 2 114, ZOHLEEHNBEIIDOHE
BREBEARY MLBFSE 7 2 21CHBT 5,

BERY FLBSEET7 2 21k, HLEFERHEHRT 2 150588505,
BILERA BN DNOHERRICESTOT, WaVRTF4LavE—FOFH
BEARY FUERICHT 53— R VR0 Y L TEHIET 3,

L UEKMIZIE, BIERY FUBEET 2 213, LHEHORIDMES
DHEEBEAVTETOM VI —FRHE—FIZOVTLTHOFABERY
FBBEERL, £RLEBTRBHEARY MLERICH LT, B
ERRCE SOV EAETI—FFUnEBYSTS, a0, BIERY ML
HELHT 2 2[4, &4 I—FUE— FIZONT, BELFABERY -
EBEREL, ZOBELFHBERY FLERE LB EER (
BEARY ML) LOEH (ELBEER) £EHT . BERY MBS
722, ERLEESBEEREFTABEAY FAEBOI— FFun
EEBETR - WHELT 1 5ICHBT S,
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[0359] [ARIEsEfEHE &0 — FF o/ EH]

[0360]

[0361]

[0362]

[0363]

[0364]

Y., BLEBHERT7 2 1 (& SFBLEHEOHRIZOVT L Y EHFHIZ
HEAT 3.

BUE R HIERR 7 2 1 [T K HFEMEEEIEL., FIAIER3 3(TREND &
I, HEZEENVEINIBATLEEAD (BEERENELEFAD) &
BEY 7 v DCo-LocatedffikIZ T B EHERERB LN TITHONE, 33D
PDEE, UEEHEE. K3 3DERISRENDILEZEI FYDPU,, . THY
. £DCo-Locatedffilgid, B3 3DERIIRENSIBEE I FYDPU,THD
. BRIESEEHITEER7 2 11&., Z DCo-LocatedfgigPU,, DENZEAS ILIEFHRDK
ERD. EERATHS Wi, W) HUITSRA 2T v 9 ARefou DIEH
AT, HEEEP,, O LERHEFTS.

Thbhb, BILEEHEH7 2115, BEZ0ELTHE. LTOK (17
) BXUHX (18) AYiLs, D, X (19) MNEILT HIHSE, Ref_Pic
R_reorderinglEREBHEE, BELLIE, BBA T 99 ARefeht. EHET
DEYF v EBKT HPICIEZHFDIHS. HELMEEPU., ZFEREEE L THE
35,

[MWVpooil = 68 = = = (17)
|Mvvcoll é ) st (1 8)
Refou =0 - - - (19)

X (19) ITBEVWTBBA VT VY ARef, DIEMOTHBZ EIZLY., &
IEFEELHIERR 7 2 1 (X, BB E Y F v DCo-LocatedfFEPU,, A BERE LNV B
BICkYBHEhDHLEETHIEHET D, = R (17) KLU
X (18) NDODIEELLTIE, ANERLSEERE., AELEEFEFHN
REBREZEDLDTHAL L, 0THEIRETHB, LHALENS, EBEICIE
ERIIFEEZREDLDTHSIN, SRERIBSERTH Y —HRMIC
HAEEEAZEL., TOFO, HLEEETH>TH, BT LELEODEEL
TONBEYTHS & IR AL,
Z T, BLEEEHERT7 2 11%, BERY FILOEN 1/ AEROFEE
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EFOHE. 0=4THDET . Thbb, BEAIU MLOBELN. BH
BEFRFET1. OLATHIEE. HLERPEL7 2 113, FhLEETH
BEHIRSNBLSITT B,

[0365] RIS, BIEAY FILBSET 2 2(2kDFREBERY FILER~ADI—
FFonOFEYATISONT, &YEKNMIZERAT S, UTFIZBENT, FUL
T49vara1=y FPULDEIERY FLEREWEF 5,

[0366]  JE4FEFSCHR 1 4°. Joel Jung, Guillaume Laroche, “Competition-Based Sche
me for Motion Vector Selection and Coding”, VCEG-ACO06, ITU - Telecommu
nications Standardization SectorSTUDY GROUP 16 Question 6Video Coding
Experts Group (VGEG)29th Meeting: Klagenfurt, Austria, 17-18 July, 2
006 (LAF, EREFXH2 £FFT D) (ITHWLTIK, H 264/AVCARICEWNTE

. ZchTWd, Ll (5) (TEYRDONIGEMTFRTERY FILIE
#H (Spatial Predictor) [ZHZ. M6 ZSWLTHATIBEFTANEAY
bJL1EER (Temporal Predictor) Bk UBZEMTFREEZ A MLHEHR (Spati
o-Temporal Predictor) M ENMZE, FRABMEAY MLEHE LT, HEiSH
CRAWSEVSHFENMREESATINS,

[0367] FEWEFXHER2ITHE VT, —BXRELI— KT N BREFASERSY
RILIE#R (temporal predictor) [CEIYHBTHID, 2FEY. COHEDE
&, 3— R+ 28 (code number) " y" ABYSTSATWZFRBEAR
7 FIVIERZEPIN, LTS L. B3 3DFIDEZEE. UTOR (20) IE (23
) DESICaA—FFonpEYEHTENhD,

. [0368] PMV() = MVpUa « - (20)
PMV] = MVpUb .. (2 1 )
PMV2 = MVpuc et (2 2)

PMV; = MVpyeor  + = = (2 3)
[0369] EsfiLf=& SICRIRELICK HE— FHIRZITIHE. BT, KYENE
Y hL—RIBWTE, FYNSHEIA—FFUNRBVETSAEE— A
BREINPT(RY, OO, FHENR2ICEHROAETIE, BELL
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[0370]

[0371]

[0372]

[0373]

[0374]

[0375]

FULBEROMTHIELIRAIhPOFT NI &IZH S,

DFEY, M13%28BLTERLIz&SIZ, EEEEICRET 28 .EMEEIZ
EWT, EMAROEZHEZFIAT 5 LBBEDEERY FILERIFL
BECEH L TEESILESISRBITIBANSH S, LHOLELS, EHHX
BA2 [CEREDAAETE, BT, ZERPRBIZ A FILIEHR (Spatial Predict
or) (IR LT, BRENDTLVPNEINI—FFIUNREYLETSATHED
T, PEBLHLEEEOBTEHIRAShOT LIZHD,

ERLI=&SCBERY MLFSIERR7 224, NERETH S LUi%MHESE
DEDOEZLOEEEREZAVTFRBEAY MLIEREERT S, K33
DHDHE. HEEY F v DPU., NEZBEETHY . HHEY FrOPU, PU,
. BEUPUA LM ICH L CEMMICERIZMET SMEHETHY ., SEE
D F v DPU AL EXFREIC R L TRMMICEDICLE S 2B TH S,

ETFICHENTIE, COLSICERMEL IEBMMIC EFE/IZ) Ban
RO E T S, DFEY, PU, PU,. & UPUZPU,, DZERELE
A EFRL . PUo AP, D BERAAYG AL B DGR & ¥R 9 B,

BERY MLESIEBT 2 2%, ChoDADEEOBEFRICKH LT
— K3 EY S THH, OB, BERBEOHERRIELTI— K
DIDEYSTHEZHET S, & YEKRBIZIE, BIEAY FLESEET 2
2[F, FLEEEHEICENT, E#LERX (17) KUK (18) AEKY
b, M2 K (19) BNEILT B35S, Ref PicR_reorderinghSEE ch 3
. & LLIE SBA VT v ARef, M. BERDEY F v £EKT HPOCHE
EROBA. O—FFUnDBYETE, UTOX (24) BE (27) B
KIZEET S,

PMVe = MVpieot = =+ (2 4)
PMV, = MV, + + - (25)
PMV, = MVpp, - - - (286)
PMV; = MVpye = - - (27)

DFY., BLREEICH L TE, BERICETEEEAY FLKMERETZ0
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ZIFIF 21012, BERFRBEAY FILER (temporal predictor) (=3
LTREMNESHEI-FEBBZEYYETS, COK3ICTBIEICKY, BiE
Ny FIVHESERR7 2 2(F, FPRIBIERY MUEROFRBEEALSIES
CENTE, FEEMEEFRALSEIENTES,

[0376] #&. FRLfEEHIEE 7 2 1 AR LEEOHRE ILT4H a0y
FEIZITSDT, BERY MLEFSIEER7 2 218, ZOFILEEFIEE7 2
1TDOHRBIZHSTI—FFUR\DEYETETI>IZLICEY, FRIFERY
MBSO FPRAREZLUYRLEI B ENTE, FSEMBEELYRLS
HHENTED,

[0377] 7%k, BUEETHLILHBEINIZZEEDI—FFon\DE|Y BTHIL,
£ (24) BE (27) MATHoTHEL, DFY, SHE E, BILHE
BTHHLHEBEINES. BPACEBICLKYBRINIBEETHS &
FIREhEEEa&YL, BRETFREBEIERS FILEER (temporal predictor)
CHLTEYNDNENA—FFINZRYHETEHLSITTHIEL D, BIXIE,
BEAY FILFSIERR7 2 2 5%, MVpyeo [ZPMV,OPMV, ZEIY 1M TH L SIZL T
H &Ly,

[0378] Ff-, BLBERHEORE FEHE) ISHELT, BERYS MLHELH7
22, BUVETHA—FFUNEERDIEMTEDLSITLTEHELY,
PIZIE, BIEEEHEEHHESE L, SYENS LIVE, BERY FLES
EER7 220, KYMEWNI—FFIUNEFRIYBRTEHLIICLTEH &L,

[0379] &5IT. KLEICEWVWTIE, a—FF 328U S TEEamEEE LTPY, P
Up Pl BEUPU ZHITERBRAL 1=, ChLUSNDEEDBEE % RiNESE &
L. ZORAEEDEERY FIVERIZHLTHa— K+ 21 0E| Y HTH
THNEELIICLTEH &L, DFY, a—FFoNnQEYHTHAITHONEAE
MEGOEERTTES, ZOH (ThbBEYLHTEATS3—FF+2n0
%) LEETHA. |

[0380] #&&. BLEICEWTIE, ZMFASHEARY FILER (spatial predictor)
T LTEYMDENI—FFonE8Y LTINS THEMRRES L.
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BIEEEAIRE 7 2 1 (CE > THKEENBILELTH S MR ENBE
(Z. BRFRENEAS FILER (temporal predictor) IZH L TLY/PMELY
A—=FFUNZEYETHRLIICEYLBTHZRETET 5K 5 ITHBA LA,

CNICRSY ., BEAPRIEZEAD MILIER (temporal predictor) (ZxL T
FUMETNI—FFUNZEYRTHEYSTHEZMHAREE L, FHLEE
HIBER7 2 1Sk > THBRBEAMBELTHI LHESAIIEEC, EHT
ABEAY MILIER (spatial predictor) IR L T&Y/MEWa—KF U
ZEIYHETHLSICEIYETHEERTSHLSICLTH &KLY,

[0381] &F7=, BAEIZHEWTIE, BILMERHIEE 7 2 112k > TLBRMEENE LS
HTHELEHBEIN-HE, BERY MLFELE7 2 24, BRETHAEE
R L IEER (temporal predictor) IR LT EYMEWa— FF /%5
YSTAHRSITHBALEMN, 51T, BEMIC, TORBFRZEAS LI
HH (temporal predictor) ZFRIBMEAY bFEHRE L TRRT D (1RH
ELTERMTHIFRBERT MLERZEMFABERY FILIER M)
DHEFT D) £IITLTHEKL,

[0382] CDEIITTEHIEITEY, BIERY FILFELET7 2 21%, L YREEIC
. BLEBEOFRBER MILERE LT, BEPRBIERS FILER (tem
poral predictor) ZBIRIT S EMNTED, LIA->T, BERY MLHS
E&B7 2 213, FLREICH L TBHREICHE T EIHERY FMLHKEET LD
ERYEERICHMFTEEMNTES, 5L, BLEEBHEIZEVNTREE
MELCDTREMLNHSHIES. HEDLICOX FNERBEZERANTTAHE
A7 FIVBEBERRT OESICTIOMNREELLY,

[0383] Hd. BLEIZEWTIE, PU, Ply. & & UPU % PU,,. O ZeRs 4 45 ) 5D 45 18k &
L. Pleo ZPU.. D EFEIRIG RIDMEE & L THRBA LAY, ZERIMAEEDEES
FURHMARDEREIE, CholCRs9 . LSREHSFNENR LT A
[CEVTHEBEHRSAERFHADBETHNEED LS BEHETH->TEH L

[0384] [BAE TR - M{ERR, FHULBEEHEE, BERY MRS
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[0385]

[0386]

[0387]

[0388]

[0389]

-[0390]

R34, BHEFH - MHER7 15, BUEREHER7 21, BLUBE
RO FLVESILERT7 2 2D XHBAEFIERT IOV IRTH S,

B3 4lcmEndK51, BETE - BER7 161%, BEREHRMW7 31
AR MEBEHBT7 32, T FHEIT7 3 3. BEHEM7 34, B&
VEnEER/ v I77735%F87 5,

T, BERV MULFEEEB7 221, 3—FFoRE%8741, FH
BEANY MLERET7 42, BLUEBRBERY MILERE743%8T5

BERENT7 3112UE, BELEREZ/NNY I 770 2,1 5DANERES
BE, FL—ALATEY 71 200 REGERENANSIhD, BIEER
7310, ETOA2—FRE—FIZONTHZFRNEEZTL., B
RO MIVEBSBA VTV I REECEEERZERT 5. BEFEFRE7 31
(., ZOBEFREDEIAY FLTBILI7 2 20 FREERY FILERE
74 2[435,

-, HILEGSHEET7 2 11%, BEFR - BER7 1 5OBEEH/ Y
777 35IZRBESN TV SRAILNEEDEZEFRTHLADHZEFRERS
L. ZORDEZEFHEN SNBERROMEE (LZREH) AFILERTHIN
ENEHET B,

BIZIE, FEEEHER 7 2 1%, MG REDHEETH HPU..ZDWT,
Fi L2 (17) B&UR (18) BRYISE, Ao, & (19) ART
T HI5E. Ref_PicR_reorderingASERENBHE, BELLIE, BBAVT Y
9 ARefod, BRIDE Y 74 8% BPOCIEEHF DB, LHELPY,, &
FRILTAE LTHIE Y 5, BRILSEREIRER 7 2 118, SO &S GERIESEEH
EHREZHERI MHFEEHT7T 2203 — R+ NENE 7 4 1 (28467
Y

BEAY FMILASEE7 2200 —FF 2 887 4 1%, B$HEFH -
REB7 150BSER/ NV I 7735 LADBESHEREMETIELL
(2, BLEEEHER7 2 1 A SBLEERHRHEREEMBT S, a—KF+un
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BIHMEN7 4 1. TORBLBEEHIERRICHE > T, EBEBEHEHB~DI—
RFonDBYETAHZREL, TOENYHETHZHET S3— FFUnE
LUHHEBSEFRBERY MILERE 7 4 212H]86BT 5,

[0391] FRIBEARS FILERT7 4 218, BHERFER7 3 1ML HZPUIDE AV
S—FHE— FOBSHBERMBT L. BEBB Y I7 735605, &
BEERICHGT SN EERENET 5. FARERY FLERET 4
2%, TORDEERY MIVERZRWVT, EFHFXM2(CRBFDOLS 1.
ZEE G ERDFAUBEIAY FMILBBOEREITS. 120, FEFHH
2ICHRBOFELRLGY ., EFRBHERD MILERICIE, 32— FF\EH
BM7411CkYBRESNI-a—FFUNEEIYETS,

[(0392] T habhb, FRIEMENY MLERET7 4 21, HEZPUIIH LT, Lkl
X (5) [CKYZEMTFPRAMEEAY FILIEER (Spatial Predictor) ZERT S
o Ef-, PRIBIERY FILERET7 4 21%, HEPUCHL T, EadiLF=K (
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DESCRIPTION

Title of Invention: IMAGE PROCESSING DEVICE AND METHOD
Technical Field
[0001]

The present invention relates to an image processing
device and method, and specifically relates to an image
processing device and method which enable higher encoding
efficiency to be realized.

Background Art
[0002]

In recent years, devices have come into widespread use
which subject an image to compression enceding by employing
an encoding format handling image information as digital
signals, and at this time compress the image by orthogonal
transform such as discrete cosine transform or the like and
motion compensation, taking advantage of redundancy which is
a feature of the image information, in order to perform
highly efficient transmission and storage of information.
Examples of this encoding method include MPEG (Moving
Picture Experts Group) and so forth.

[0003]

In particular, MPEG2 (ISO/IEC 13818-2) is defined as a

general-purpose image encoding format, and is a standard

encompassing both of interlaced scanning images and
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sequential-scanning images, and standard resolution images
and high definition images. For example, MPEG2 has widely
been employed now by broad range of applications for
professional usage and for consumer usage. By employing the
MPEG2 compression format, a code amount (bit rate) of 4
through 8 Mbps is allocated in the event of an interlaced
scanning image of standard resolution having 720 x 480
pixels, for example. By employing the MPEG2 compression
format, a code amount (bit rate) of 18 through 22 Mbps is
allocated in the event of an interlaced scanning image of
high resolution having 1920 x 1088 pixels, for example. Thus,
a high compression rate and excellent image quality can be
realized.

[0004])

MPEGZ2 has principally been aimed at high image quality
encoding adapted to broadcasting usage, but does not handle
lower code amount (bit rate) than the code amount of MPEGI,
i.e., an encoding format having a higher compression rate.
It is expected that demand for such an encoding format will
increase from now on due to the spread of personal digital
assistants, and in response to this, standardization of the
MPEG4 encoding format has been performed. With regard to an
image encoding format, the specification thereof was
confirmed as an international standard as ISO/IEC 14486-2 in

December in 1998.
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[0005]

Further, in recent years, standardization of a standard
called H.26L (ITU-T Q6/16 VCEG) has progressed with image
encoding for television conference usage as the object.
With H.26L, it has been known that thdugh greater
computation amount is requested for.encoding and decoding
thereof as compared to a conventional encoding format such
as MPEG2 or MPEG4, higher encoding efficiency is realized.
Also, currently, as part of activity of MPEG4,
standardization for taking advantage of a function that is
not supported by H.26L with this H.26L taken as base to
realize higher encoding efficiency has been performed as
Joint Model of Enhanced-Compression Video Coding. As a
schedule of standardization, H.264 and MPEG-4 Partl0
_(Advanced Video Coding, hereafter referred to as H.264/AVC)
become an international standard in March, 2003.

[0006]

Further, as an expansion thereof, standardization of
FRExt (Fidelity Range Extension), which includes encoding
tools necessary for operations such as RGB, 4:2:2, 4:4:4,
and MPEG-2 stipulated 8x8DCT and quantization matrices, has
been completed in February of 2005. Accordingly, an
encoding format capable of expressing well film noise
included in movies using H.264/AVC was obtained, and is to

be used in a wide range of applications such as Blu-Ray Disc

i)
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(Registered Trademark).
[0007]

However, as of recent, there are increased needs for
even further high compression encoding, such as to compress
images around 4000 x 2000 pixels, which is fourfold that of
Hi-Vision images, or such as to distribute Hi-Vision images
in an environment with limited transmission capacity, such
as the Internet. Accordingly, the VCEG (= Video Ccding
Expert Group) under ITU-T, described above, is continuing
study relating to improved encoding efficiency.

[0008]

Incidentally, for example, with the MPEG2 format,
motion prediction/compensation processing with 1/2 pixel
precision has been performed by linear interpolation
processing. On the other hand, with the H.264/AVC format,
prediction/compensation processing with 1/4 pixel precision
using 6-tap FIR (Finite Impulse Response Filter) filter as
an interpolation filter has been performed.

[0009]

Fig. 1 is a diagram for describing
prediction/compensation processing with 1/4 pixel precision
according to the H.264/AVC format. With the H.264/AVC
format, prediction/compensation processing with 1/4 pixel
precision using 6-tap FIR (Finite Impulse Response Filter)

filter is performed.
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[0010]

With the example in Fig. 1, positions A indicate the
positions of integer precision pixels, and positions b, c,
and d indicate positions with 1/2 pixel precision, and
positions el, e2, and e3 indicate positions with 1/4 pixel
precision. First, hereafter, Clip() is defined as with the
following Expression (1).

[0011]

[Mathematical Expression 1]

0;i1f (a<0)
Clipl(a)= a;otherwise (1)
max_pix; if(a>max_pix)

Note that in the event that the input image has 8-bit
precision, the value of max pix is 255.
[0012]

The pixel values in the positions b and d are generated
as with the following Expression (2) using a 6-tap FIR :
filter. :
[Mathematical Expression 2]
F=A,-5"*2A;1+20 - Rg + 20 - A; - 5 ¢« Ay + Az
b, d = Clipl((F + 16) >> 5) o (2)
[0013]

The pixel value in the position ¢ is generated as with

the following Expression (3) by applying a 6-tap FIR filter
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in the horizontal direction and the vertical direction.
[Mathematical Expression 3]

F=Dbsy-5"*Dbiyg+ 20 by + 20 * by - 5 - by + bz

or

F=dz;-5"°d3;+20 «dg+ 20 -d; -5+ dp + d3

c Clipl((F + 512) >> 10) ... (3)
Note that Clip processing is lastly executed only once
after both of sum-of-products processing in the horizontal
direction and the vertical direction are performed.
[0014]

Positions el through e3 are generated by linear

interpolation as shown in the following Expression (4).

[Mathematical Expression 4]

e17 = (A+b+1) > 1
e = (b+d+ 1) > 1
e3 = (b+c+ 1) > 1 ... (4) i
[0015] |

Also, with the MPEG2 format, in the event of the framé
motion compensation mode, motion prediction/compensation
processing is performed in increments of 16 x 16 pixels, and
in the event of the field motion compensation mode, motionl
prediction/compensation processing is performed as to each
of the first field and the second field in increments of 16

x 8 pixels.

[0016]

0cl1es

>
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On the other hand, with motion prediction compensation
with the H.264/AVC format, the macroblock size is 16 x 16
pixels, but motion prediction/compensation can be performed
with the block size being variable.

[0017]

Fig. 2 is a diaéram illustrating an example of the
block size of motion prediction/compensation according to
the H.264/AVC format.

[0018]

Macroblocks made up of 16 x 16 pixels divided into 16 x
lé-pixel, 16 x 8-pixel, 8 x l6-pixel, and 8 x 8-pixel
partitions are shown from the left in order on the upper
tier in Fig. 2. 8 x 8-pixel partitions divided into 8 x 8-
pixel, 8 x 4-pixel, 4 x 8-pixel, and 4 x 4-pixel sub
partitions are shown from the left in order on the lower
tier in Fig. 2.

[0019]

That is to say, with the H.264/AVC format, one
macroblock may be divided into one of 16 x 16-pixel, 16 x 8-
pixel, 8 x l6-pixel, and 8 x 8-pixel partitions with each
partition having independent motion vector information.
Also, an 8 x 8-pixel partition may be divided into one of 8
x 8-pixel, 8 x 4-pixel, 4 x 8-pixel, and 4 x 4-pixel sub
partitions with each sub partition having independent motion

vector information.
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[0020]

Also, with the H.264/AVC format, motion
prediction/compensation processing of multi-reference frames
is also performed.

[0021]

Fig. 3 is a diagram for describing the
prediction/compensation processing of multi-reference frames
according to the H.264/AVC format. With the H.264/AVC
format, the motion prediction/compensation method of multi-
reference frames (Multi-Reference Frame) is stipulated.
[0022]

With the example in Fig. 3, the current frame Fn t@ be
encoded from now on, and encoded frames Fn-5 through Fn;l,
are shown. The frame Fn-1 is, on the temporal axis, a frame
one frame before the current frame Fn, the frame Fn-2 is a
frame two frames before the current frame Fn, and the frame
Fn-3 is a frame three frames before the current frame Fn.
Similarly, the frame Fn-4 is a frame four frames before the
current frame Fn, and the frame Fn-5 is a frame five fr%mes
before the current frame Fn. In general, the closer to;the
current frame Fn a frame is on the temporal axis, the F
smaller a reference picture number (ref id) to be added' is.
Specifically, the frame Fn-1 has the smallest reference

picture number, and hereafter, the reference picture numbers

are small in the order of Fn-2, . . ., Fn-5.
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[0023]
With the current frame Fn, a block Al and a block A2
are shown, a motion vector V1 is searched with assuming that

the block Al is correlated with a block Al' of the frame Fn-

H
¥
A

2 that is two frames before the current frame Fn. Similarly,

a motion vector V2 is searched with assuming that the block
A2 is correlated with a block Al' of the frame Fn-4 that is
four frames before the current frame Fn.

[0024]

As described above, with the H.264/AVC format,
different reference frames may be referenced in one frame
(picture) with multi-reference frames stored in memory.

That is, independent reference frame information (reference
picture number (ref id)) may be provided for each block in
one picture, such that the block Al references the frame Fn-
2, and the block A2 references the frame Fn-4, for example.'
[0025])

Here, the blocks indicate one of 16 x l6-pixel, 16 x 8-
pixel, 8 x 1lé6-pixel, and 8 x 8-pixel partitions described
with reference to Fig. 2. Reference frames within an 8 x 8-
pixel sub-block partition have to agree.

[0026]

As described above, with the H.264/AVC format, by the

1/4-pixel motion prediction/compensation processing

described above with reference to Fig. 1, and the motion

5
v

§
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prediction/compensation processing described above with
reference to Fig. 2 and Fig. 3 being performed, vast amounts
of motion vector information are generated, and if these are
encoded without change, deterioration in encoding efficiency
is caused. In response to this, with the H.264/AVC format,
reduction in motion vector coding information has been
realized, according to a method shown in Fig. 4.

[0027]

Fig. 4 is a diagram for describing a motion vector
information generating method according to the H.264/AVC
format.

[0028]

With the example in Fig. 4, a current block E to be
encoded from now on (e.g., 16 x 16 pixels), and blocks A
through D, which have already been encoded, adjacent to tﬁe
current block E are shown.

[0029] .

That is to say, the block D is adjacent to the upper
left of the current block E, the block B is adjacent to
above the current block E, the block C is adjacent to the .
upper right of the current block E, and the block A is
adjacent to the left of the current block E. Note that the
reason why the blocks A through D are not sectioned is |
because each of the blocks represents a block having one

structure of 16 x 16 pixels through 4 x 4 pixels described:
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t
above with reference to Fig. 2.

[0030]

For example,.let us say that motion vector information
as to X (=A, B, C, D, E) is represented with mvg. First,
prediction motion vector information pmvg as to the current
block E is generated as with the following Expression (5) by
median prediction using motion vector information regarding
the blocks A, B, and C.

[0031]

pmvg = med(mvy, mve, mvc) ... (5)

The motion vector information regarding the block C may
not be usable (may be unavailable) due to a reason such as
being at the edge of an image frame, not having been encoded
yet, or the like. In this case, the motion vector
information regarding the block D is used instead of the
motion vector information regarding the block C.

[0032] f

Data mvdg to be added to the header portion of the
compressed image, serving as the motion vector informatioﬁ
as to the current block E, is generated as with the E
following Expression (6) using pmvg.

mvdg = MVg - pmVg ... (6)

[0033]
Note that, in reality, processing is independently

performed as to the components in the horizontal direction

)
}
|
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and vertical direction of the motion vector information.
[0034]

In this way, prediction motion vector information is
generated, difference motion vector information that is
difference between the prediction motion vector information
generated based on correlation with an adjacent block, ana
the motion vector information is added to the header portion
of the compressed image, whereby the motion vector

information can be reduced.

[0035]

Also, though the information amount of the motion

vector information regarding B pictures is vast, with the!
H.264/AVC format, a mode referred to as a direct mode is

]

prepared. In the direct mode, motion vector information is

b
3

not stored in a compressed image. | i

[0036] i
That is to say, on the decoding side, with motion ?

vector information around the current block, or a referen%e

picture, the motion vector information of the current bloék

is extracted from the motion vector information of a co- E
]

located block that is a block having the same coordinatesias
]

the current block. Accordingly, the motion vector
information does not have to be transmitted to the decoding
side.

|
i
d

;

|

[0037] !
|
)
!
r
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This direct mode includes two types, a spatial direct
mode (Spatial Direct Mode) and a temporal direct mode
(Temporal Direct Mode). The spatial direct mode is a mode
for taking advantage of correlation of motion information
principally in the spatial direction (horizontal and
vertical two-dimensional space within a picture), and
generally has an advantage in the event of an image
including similar motions of which the motion speeds vary.
On the other hand, the temporal direct mode is a mode for
taking advantage of correlation of motion information
principally in the temporal direction, and generally has an
advantage in the event of an image including different
motions of which the motion speeds are constant.

[0038]

Which is to be employed of these spatial direct mode
and temporal direct mode can be switched for each slice.
[0039]

Referencing Fig. 4 again, the spatial direct mode
according to the H.264/AVC format will be described. With
the example in Fig. 4, as described above, the current blockl
E to be encoded from now on (e.g., 16 x 16 pixels), énd the |
blocks A through D, which have already been encoded,
adjacent to the current block E are shown. Also, the motion
vector information as to X (= A, B, C, D, E) is represented

with mvy, for example. E
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[0040]

The prediction motion vector information pmvg as to the
current block E is generated as with the above-described
Expression (5) by median prediction using the motion vector
information regarding the blocks A, B, and C. Also, motion
vector information mvg as to the current block E in the
spatial direct mode is represented with the following
Expression (7).

mvg = pmvg e (7)

[0041]

That is to say, in the spatial direct mode, the ,
prediction motion vector information generated by medién
prediction is taken as the motion vector information of the
current block. That is to say, the motion vector
information of the current block is generated from the
motion vector information of encoded blocks. Accordingly,
the motion vector according to the spatial direct mode can
also be generated on the decoding side, and accordingly, the
motion vector information does not have to be transmittéd to
the decoding side. |
[0042]

Next, the temporal direct mode according to the
H.264/AVC format will be described with reference to Fig. 5.

[0043]

With the example in Fig. 5, temporal axis t represents
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elapse of time, an L0 (List0) reference picture, the current
picture to be encoded from now on, and an L1 (Listl)
reference picture are shown from the left in order. Note
that, with the H.264/AVC format, the row of the L0 reference
picture, current picture, and Ll reference picture is not
restricted to this order.

[0044]

The current block of the current picture is included in
a B slice, for example. Accordingly, with regard to the
current block of the current picture, L0 motion vector
information mvy and L1 motion vector information mvy; based
on the temporal direct mode are calculated as to the LO
reference picture and L1 reference picture.

[0045]

Also, with the L0 reference picture, motion vector
information mve,: in a co-located block that is a block
positioned in the same spatial address (coordinates) as the
current block to be encoded from now on .is calculated based
on the L0 reference picture and L1 reference picture.

[0046]

Now, let us say that distance on the temporal axis
between the current picture and LO reference picture is
taken as TDs, and distance on the temporal axis between the
L0 reference picture and Ll reference picture is taken as

TDp. In this case, the LO motion vector information mvy, in
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the current picture, and the L1 motion vector information
mvy1 in the current picture can be calculated with the
following Expression (8).

[0047]

[Mathematical Expression 5]

B
Lo TT)D col
TDp=TDpg
mvy = - MV +ee (8
{0048]

Note that, with the H.264/AVC format, there is no
information equivalent to distances TDy and TDp on the
temporal axis t as to the current picture within the
compressed image. Accordingly, POC (Picture Order Count)
that is information indicating the output sequence of
pictures is employed as the actual values of the distances
TDg and TDp.

[0049]

Also, with the H.264/AVC format, the direct mode can be
defined with increments of 16 x 16 pixel macroblocks, or 8 x
8 pixel blocks.

[0050]

Now, referencing Fig. 4, NPL 1 proposes the following

method to improve motion vector encoding using median

prediction.
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[0051]

That is to say, the proposal is to adaptively use one
of spatial prediction motion vector information (Spatial
Predictor) obtained from the above-described Expression (5),
and also temporal prediction motion vector information
(Temporal Predictor) and spatio-temporal prediction motion
vector information (Spatio-Temporal Predictor) which will be
described with reference to Fig. 6, as prediction motion
vector information. |
[0052]

With the example in Fig. 6, there are shown a frame N
which is the current frame to be encoded, and a frame N-1
which is a reference frame referenced at the time of
performing.searching of motion vectors.

[0053]

In frame N, the current block to be now encoded has
motion vector information mv indicated as to the current
block, and the already-encoded blocks adjacent to the
current block each have motion vector information mv., mvy,
mve, and mvgq, as to the respective blocks.

[0054]

Specifically, the block adjacent to the current block
at the upper left has the motion vector information mvg
indicated corresponding to that block, and the block

adjacent above the current block has the motion vector

e
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information mv, indicated corresponding to that block. Thé
block adjacent to the current block at the upper right has
the motion vector information mv. indicated corresponding to
that block, and the block adjacent to the current block at
the left has the motion vector information mv, indicated
corresponding to that block.

[0055]

In frame N-1, a corresponding block (Co-Located block)
to the current block has motion vector information mvee
indicated as to the corresponding block. Note that here, a
corresponding block is a block in an already-encoded frame
that is different from the current frame (a frame situated
before or after), and is a block at a position corresponding
to the current block.

[0056]

Also, in frame N-1, the blocks adjacent to the ;
corresponding block have motion vector information mvis, ﬁvw,
mve7, MVel, MVe3, MVes, MVer, and mvig, indicated respectivel§
as to each block.
[0057]

Specifically, the block adjacent to the corresponding
block at the upper left has motion vector information mvt;

indicated corresponding to that block, and the block i

t
adjacent above the corresponding block has motion vector

information mvyy indicated corresponding to that block. The
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block adjacent to the corresponding block at the upper right
has motion vectof information mvy; indicated corresponding to
that block, and the block adjacent to the corresponding
block at the left has motion vector information mvy;
indicated corresponding to that block. The block adjacent
to the corresponding block at the right has motion vector
information mvys indicated corresponding to that block, and
the block adjacent to the corresponding block at the lower
left has motion vector information mv:s indicated
corresponding to that block. The block adjacent below the
corresponding block has motion vector information mvyp
indicated corresponding to that block, and the block
adjacent to the corresponding block at the lower right has
motion vector information mvi¢ indicated corresponding to
that block.
[0058]

Also, while the prediction motion vector information
pmv in the above-described Expression (5) was gene;ated is ,
motion vector information of blocks adjacent to the current
block, the respective prediction moticon vector information
PMVins, PMVing, and pmvsee, are defined as with the following
Expressions (9) and (10). ©Note that of these, pmvys and
PMVins are temporal prediction motion vector information, and
pmvspe is spatio-temporal prediction motion vector

information.
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[0059]
Temporal Predictor:
PMVins = med (MVeol, MVig, **°y MV3)
PMVins = med (MVeo1, MVeg, **°, MVer) ... (9)

[0060]

Spatio-Temporal Predictor:

PMVspr = med (MVeo1, MVeol, MVa, MVy, mve) ... (10)
{0061]

As to which prediction motion vector information to use
of Expression (5), Expression (9), and Expression (10), cost
function values are calculated for cases of using each
prediction motion vector information, and thus selected. A
flag indicating information relating to which prediction
motion vector information has been used for each block is
then transmitted to the decoding side.

[0062] |

Note that the above-described drawings and Expressions:

will also be used in description of the present Application

as appropriate. :
Citation List |
Non Patent Literature
[0063]

NPL 1: "Motion Vector Coding with Optimal PMV ;
Selection", VCEG-AI22, ITU-Telecommunications .

Standardization Sector STUDY GROUP 16 Question 6, July 2008



Gelie3

SP263467

_21_

Summary of Invention
Technical Problem

[0064]

Incidentally, with the proposal according to the above-
described NPL 1, which code numbers will be assigned as to
which prediction motion vector information is fixed.

[0065]

~Now, with the H.264/AVC format, lossless encoding such
as variable-length encoding like CAVLC (Context-Adaptive
Variable Length Coding), or arithmetic encoding like CABAC
(Context-Adaptive Binary Arithmetic Coding) is stipulated.
[0066]

In both cases of these CAVLC format and CABAC format,
prediction motion vector information with higher frequency |
of appearance should be assigned smaller code numbers, and :
the frequency of appearance of each prediction motion vector
information should differ for each sequence and bit rate.
However, these are fixed, which might interfere with
improvement in encoding efficiency.

[0067]

The present disclosure has been made in light of this
situation, and enables higher encoding efficiency to be
achieved.

Solution to Problem

[0068]
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One aspect of the present disclosure is an image
processing device including: a code number assigning unit
configured to control a way in which code numbers are
assigned to prediction motion vector information, in
accordance with motion features of an image; and a '
prediction motion vector generating unit configured to use
peripheral motion information which is motion information of
a peripheral region of a current region which is to be
processed to generate prediction motion vector information
of the region, and assign the code number to the predictioﬁ
motion vector information that has been generated, following
the way in which code numbers are assigned that has been i
decided by the code number assigning unit. |
[0069]

The code number assigning unit may control the way in
which code numbers are assigned to the prediction motion
vector information, for each increment region of prediction
processing.

[0070] ,
In the event that the region is a still region, the
code number assigning unit may control the way in which code

numbers are assigned such that a small code number is
assigned to temporal prediction motion vector information.

[0071]

In the event that the region is a still region, the
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prediction motion vector generating unit may generate only
the temporal prediction motion vector information, and
assigns to the temporal prediction motion vector information
a code number decided by the code number assigning unit.
[0072]

In the event that the region is a moving region, the
code number assigning unit may control the way in which code
numbers are assigned such that a small code number is
assigned to spatial prediction motion vector information.
[0073]

The image processing device may further include: a
still region determining unit configured to determine
whether or not a current region is a still region; with the
code number assigning unit controlling the way in which code
numbers are assigned to prediction motion vector information
of the current region, following the determination results
of the still region determining unit.

[0074]

The still region determining region may determine
whether or not a current region is a still region using
motion information of a Co-Located region of the current
region.

[0075]
The still region determining region may determine a

current region to be a still region in the event that
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absolute values of a horizontal component of motion
information of the Co-Located region of the current region
and a vertical component of the motion information are
within a predetermined threshold value, and also in the
event that a reference index is 0, a Ref PicR reordering is
applied, or a reference index has a POC value indicating a
picture immediately prior.

[0076]

The code number assigning unit may control the way in
which code numbers are assigned to the prediction motion
vector information, in accordance with user settings.
[0077]

The code number assigning unit may control the way in
which code numbers are assigned to the prediction motion
vector information, so as to raise encoding efficiency.
[0078]

The code number assigning unit may control the way in
which code numbers are assigned to the prediction motion
vector information, so as to optimize subjective image
quality.

[0079]

The code number assigning unit may control the way in
which code numbers are assigned to the prediction motion
vector information, for each slice.

[0080] |



(o
&
o
')
Do

<

- 25 -
SP263467

The image processing device may further include a flag
generating unit configured to generate a flag indicating a
variable mode in which the way in which the code numbers are
assigned is changeable.

[0081]

The prediction motion vector generating unit may
generate multiple prediction motion vector information for
each prediction mode; with the image processing device
further including: a difference motion vector generating
unit donfigured to select, for each the prediction mode,
optimal prediction motion vector information from the
plurality of prediction motion vector information generated
by the prediction motion vector generating unit, and
generating a difference motion vector which is the
difference as to a motion vector of the current region; a
mode determining unit configured to determine from the
prediction modes, an optimal prediction mode; and a
transmission unit configured to transmit the difference
motion vector information of the prediction mode determined
by the‘mode determining unit, and the code number of the
prediction motion vector information of the prediction mode.
[0082]

The image processing device may further include an
encoding unit configured to encode the difference motion

vector information of the prediction mode determined by the
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mode determining unit, and the code number of the prediction
motion vector information of the prediction mode; with the
transmission unit transmitting the difference vector
information encoded by the encoding unit, and the code

number of the prediction motion vector information.

[0083]

An aspect of the present disclosure is also an image
processing method of an image processing device, the method
including: a code number assigning unit controlling a way in
which code numbers are assigned to prediction motion vector
information, in accordance with motion features of an image;
and a prediction motion vector generating unit using 2
peripheral motion information which is motion information of :
a peripheral region of a current region which is to be
processed to generate prediétion motion vector information
of the region, and assigning the code number to the

prediction motion vector information that has been generated,

following the way in which code numbers are assigned that

has been decided.

|
[0084]

Another aspect of the present disclosure is an image
processing device including: a code number assigning unit '
configured to control a way in which code numbers are '
assigned to prediction motion vector information, in

accordance with motion features of an image; and a
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prediction motion vector reconstructing unit configured to
obtain a code number of prediction motion vector information
of a current region which is to be processed, and
reconstruct the prediction motion vector information from
the code number, following the way in which code numbers are

assigned that has been decided by the code number assigning

unit.
{0085]

The code number assigning unit may control the way in
which code numbers are assigned to‘the prediction motion

vector information, for each increment region of prediction
processing.
[0086]

In the event that the region is a still region, the
code number assigning unit may control the way in which code
numbers are assigned such that a small code number is
assigned to temporal prediction motion vector information.
[0087]

In the event that the region is a moving region, the
code number assigning unit may control the way in which code
numbers are assigned such that a small code number is
assigned to spatial prediction motion vector information.
[0088]

The image processing device may further include: a

still region determining unit configured to determine
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whether or not a current region is a still region; with the
code number assigning unit controlling the way in which code
numbers are assigned to prediction motion vector information
of the current region, following the determination results
of the still region determining unit.

[0089]

The still region determining region may determine
whether or not a current region is a still region using
motion information of a Co-Located region of the current
region. '

[0090]

The still region determining region may determine a |
current region to be a still region in the event that
absolute values of a horizontal component of motion
information of the Co-Located region of the current region
and a vertical component of the motion information are '
within a predetermined threshold value, and also in the |
event that a reference index is 0, a Ref PicR reordering is ;
applied, or a reference index has a POC value indicating a
picture immediately prior.

[0091]

The code number assigning unit may control the way in

which code numbers are assigned to the prediction motion

vector information, in accordance with user settings.

[0092]
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The code number assigning unit may control the way in
which code numbers are assigned to the prediction motion
vector information, so as to raise encoding efficiency.
[0093]

The code number assigning unit may control the way in
which code numbers are assigned to the prediction motion
vector information, so as to optimize subjective image
quality.

[0094]

The code number assigning unit may control the way in :
which code numbers are assigned to the prediction motion
vector information, for each slice.

[0095]

The image processing device may further inclﬁde: a flag
obtaining unit configured to obtain a flag indicating a
variable mode in which the way in which the code numbers are
assigned is changeable; and in the event that the flag
obtained by the flag indicates the variable mode, the code
number assigning unit may control the way in which the code

numbers are assigned to the prediction motion vector

information.
[0096]

Another aspect of the present invention is also an
image processing method of an image processing device, the

method including: a code number assigning unit controlling a
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way in which code numbers are assigned to prediction motion '
vector information, in accordance with motion features of an
image; and a prediction motion vector reconstructing unit
obtaining a code number of prediction motion vector
information of a current region which is to be processed,
and reconstructing the prediction motion vector information
from the code number, following the way in which code
numbers are assigned that has been decided.

[0097]

With one aspect of the present invention, the way in
which code numbers are assigned to prediction motion vector
information is controlled in accordance with motion features
of an image, peripheral motion information which is motion
information of a peripheral region of a current region which
is to be processed is used to generate prediction motion
vector information of the region, and the code number is
assigned to the prediction motion vector information that :
has been generated, following the way in which code numbers
are assigned that has been decided.

[0098]

With another aspect of the present invention, the way !
in which code numbers are assigned to prediction motion |
vector information is controlled in accordance with motion L
features of an image, a code number of prediction motion

vector information of a current region which is to be
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processed is obtained, and the prediction motion vector
information from the code number is reconstructed, following

the way in which code numbers are assigned that has been

decided.
[0099]

Note that the above-described image processing devices
may each be stand-alone devices, or may be internal blocks

making up a single image encoding device or image decoding

device.
Advantageous Effects of Invention
[0100]

According to the present disclosure, encoding
efficiency and subjective image quality can be improved.
Also, according to the present disclosure, higher encoding
efficiency can be achieved.

Brief Description of Drawings
[0101]

[Fig. 1] Fig. 1 is a diagram for describing motion
prediction/compensation processing with 1/4 pixel precision.
[Fig. 2] Fig. 2 is a diagram for describing motion
prediction/compensation processing with variable block size.

[Fig. 3] Fig. 3 is a diagram for describing a motion
prediction/compensation method of multi-reference frames.

[Fig. 4] Fig. 4 is a diagram for describing an example

of a motion vector information generating method.



—
s
o

- 32 -

SP263467

[Fig. 5] Fig. 5 is a diagram for describing a time
direct mode.

[Fig. 6] Fig. 6 is a diagram describing an example of a
method for generating prediction motion vector information.
[Fig. 7] Fig. 7 is a block diagram illustrating a
configuration of an embodiment of an image encoding device.

[Fig. 8] Fig. 8 is a diagram for describing Exponential
Golomb coding.

[Fig. 9] Fig. 9 is a diagram for describing the
correlation relation between syntax elements and code
numbers without signs.

[Fig. 10] Fig. 10 is a block diagram representing a
configuration example of a lossless encoding unit which
performs CABAC encoding.

[Fig. 11] Fig. 11 is a diagram for describing CABAC
encoding.

[Fig. 12] Fig. 12 is a diagram illustrating a binary
table.

[Fig. 13] Fig. 13 is a diagram illustrating advantages
of the present technology.

[Fig. 14] Fig. 14 is a diagram for describing a slice
header syntax.

[Fig. 15] Fig. 15 is a block diagram illustrating a
configuration example of the motion prediction/competition

unit in Fig. 7.

w e e .v" \J
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[Fig. 16] Fig. 16 is a flowchart for describing the
encoding processing of the image encoding device in Fig. 7.
[Fig. 17] Fig. 17 is a flowchart for describing intra

prediction processing in step S21 in Fig. 16.

[Fig. 18] Fig. 18 is a flowchart for describing inter

motion prediction processing in step S22 in Fig. 16.
[Fig. 19] Fig. 19 is a flowchart for describing

prediction motion vector determination processing in step

S53 in Fig. 18.
[Fig. 20] Fig. 20 is a block diagram illustrating the

configuration of an embodiment of an image decoding device. ;

[Fig. 21] Fig. 21 is a block diagram illustrating a
configuration example of the motion prediction/competition
unit in Fig. 20.

[Fig. 22] Fig. 22 is a flowchart for describing the
decoding processing of the image decoding device in Fig. 20.

[Fig. 23] Fig. 23 is a flowchart for describing ;
prediction processing in step S138 in Fig. 22.

[Fig. 24] Fig. 24 is a block diagram illustrating
another embodiment of an image encoding device.

[Fig. 25] Fig. 25 is a diagram illustrating an example
of an extended macroblock size.

[Fig. 26] Fig. 26 is a block diagram illustrating a
configuration example of the hardware of a computer.

[Fig. 27] Fig. 27 is a block diagram illustrating a
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principal configuration example of a television receiver.

[Fig. 28] Fig. 28 is a block diagram illustrating a
principal configuration example of a cellular phone.

[Fig. 29] Fig. 29 is a block diagram illustrating a
principal configuration example of a hard disk recorder.

[Fig. 30] Fig. 30 is a block diagram illustrating a
principal configuration example of a camera.

[Fig. 31] Fig. 31 is a diagram illustrating a

configuration example of a coding unit.

[Fig. 32] Fig. 32 is a block diagram illustrating !
another configuration example of an image encoding device.
[Fig. 33] Fig. 33 is a diagram for describing an f

|
example of an adjacent region. |
I

[Fig. 34] Fig. 34 is a block diagram illustrating a

principal configuration example of a motion |

prediction/compensation unit and motion vector encoding ?nit.
_ , o o
example of the flow of inter motion prediction processing.
f
]

b

[Fig. 35] Fig. 35 is a flowchart for describing an

[Fig. 36] Fig. 36 is a block diagram illustrating

another configuration example of an image decoding device.
I

[Fig. 37] Fig. 37 is a block diagram illustrating a,

f
F

prediction/compensation unit and motion vector decoding unit.

!
[Fig. 38] Fig. 38 is a flowchart for describing an |

|
i

principal configuration example of a motion

example of the flow of prediction processing.
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[Fig. 39] Fig. 39 is a flowchart for describing an

exanple of the flow of inter motion prediction processing.
Description of Embodiments

[0102]

Hereafter, an embodiment of the present technology will
be described with reference to the drawings.

[0103]
[Configuration Example of Image Encoding Devicel

Fig. 7 represents the configuration of an embodiment of

an image encoding device serving as an image processing

device.

[0104]
This image encoding device 51 subjects an image to

compression encoding using, for example, the H.264 and MPEG-

4 Partl0 Advanced Video Coding) (hereinafter, described as

264/AVC) format as a base. That is to say, with the image

encoding device 51, the motion compensation block mode

stipulated in the H.264/AVC format is used.

[0105]

With the example in Fig. 7, the image encoding device

51 is configured of an A/D conversion unit 61, a screen

rearranging buffer 62, a computing unit 63, an.orthogonal

transform unit 64, a gquantization unit 65, a lossless ;

encoding unit 66, a storage buffer 67, an inverse

v
|

quantization unit 68, an inverse orthogonal transform unit |
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69, a computing unit 70, a deblocking filter 71, frame
memory 72, a switch 73, an intra prediction unit 74, a ¢
motion prediction/compensation unit 75, a prediction motion |
vector generating unit 76, a code number assigning unit 77,
a prediction image selecting unit 78, and a rate control
unit 79.
[0106]
The A/D conversion unit 61 performs A/D conversion of
an input image, and outputs to the screen rearranging buffer
62 for storing. The screen rearranging buffer 62 rearranges
the images of frames in the stored order for display into
the order of frames for encoding according to GOP (Group of
Picture). \
[0107] ;
The computing unit 63 subtracts, from the image read
out from the screen rearranging buffer 62, the prediction
image from the intra prediction unit 74 selected by the
prediction image selecting unit 78 or the prediction image
from the motion prediction/compensation unit 75, and outputs
difference information thereof to the orthogonal transform
unit 64. The orthogonal transform unit 64 subjects the
difference information from the computing unit 63 to .
orthogonal transform, such as discrete cosine transform, \
Karhunen-Loéve transform, or the like, and outputs a

transform coefficient therecof. The quantization unit €5
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quantizes the transform coefficient that the orthogonal
transform unit 64 outputs.
[0108]

The quantized transform coefficient that is the outpuﬁ
of the quantization unit 65 is input to the lossless o
encoding unit 66, and subjected to lossless encoding, such%
as variable length coding, arithmetic coding, or the like,:
and compressed.

[0109]

The lossless encoding unit 66 obtains information
indicating intra prediction from the intra prediction unité
74, and obtains information indicating an intra inter }
prediction mode, and so forth from the motion ;
prediction/compensation unit 75. Note that, hereafter, thﬁ
information indicating intra prediction and the informatioé
indicating inter prediction will be referred to as intra
prediction mode information and inter prediction mode
information, respectively.

[0110]

The lossless encoding unit 66 encocdes the quantized
transform ccefficient, and also encodes information
indicating intra prediction, information inter prediction
mode, or the like, and takes these as part of header
information in the compressed image. The lossless encodind
unit 66 supplies the encoded data to the storage buffer 67;

| |
|

()

PR
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for storage.
[0111]

For example, with the lossless encoding unit 66,
lossless encoding processing, such as variabie length coding,
arithmetic coding, or the like, is performed. Examples of:
the variable length coding include CAVLC (Context-Adaptive
Variable Length Coding) determined by the H.264/AVC format.
Examples of the arithmetic coding include CABAC (Context-
Adaptive Binary Arithmetic Coding).

[0112]

The storage buffer 67 outputs the data supplied from
the lossless encoding unit 66 to, for example, a downétream
image decoding device, storage device or transmission path'
or the like not shown in the drawing, as a compressed imagg
encoded by the H.264/AVC format. f

[0113] |

Also, the quantized transform coefficient output from!

the quantization unit 65 is also input to the inverse i
quantization unit 68, subjected to inverse quantization, and

then subjected to further inverse orthogonal transform at

the inverse orthogonal transform unit 69. The output I
subjected to inverse orthogonal transform is added to the
prediction image supplied from the prediction image
selecting unit 78 by the computing unit 70, and changed iqto

a locally decoded image. The deblocking filter 71 removes
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block distortion from the decoded image, and then supplies
to the frame memory 72 for storing. An image before the
deblocking filter processing is performed by the deblocking
filter 71 is also supplied to the frame memory 72 for
storing.

[0114]

The switch 73 outputs the reference images stored in
the frame memory 72 to the motion prediction/compensation
unit 75 or intra prediction unit 74.

[0115]

With this image encoding device 51, the I picture, B
picture, and P picture from the screen rearranging buffer 62
are supplied to the intra prediction unit 74 as an image, to
be subjected to intra prediction (also referred to as inpra
processing), for example. Also, the B picture and P pic%ure
read out from the screen rearranging buffer 62 are suppl}ed
to the motion prediction/compensation unit 75 as an imagé to

)
be subjected to inter prediction (also referred to as inter

]
processing) . ;

[0116) :

The intra prediction unit 74 performs intra prediction
processing of all of the intra prediction modes serving as
candidates based on the image to be subjected to intra
prediction read out from the screen rearranging buffer 62,
and the reference image supplied from the frame memory ?2 to

!
'
|
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generate a prediction image. At this time, the intra
prediction unit 74 calculates a cost function wvalue as to
all of the intra prediction modes serving as candidates, and
selects the intra prediction mode of which the calculated
cost function value provides the minimum value, as the
optimal intra prediction mode.

!
[0117]

The intra prediction unit 74 supplies the predictién
image generated in the optimal intra prediction mode, and
the cost function value thereof to the prediction image'
selecting unit 78. In the event that the prediction imége
generated in the optimal intra prediction mode has bee%
selected by the prediction image selecting unit 78, thé
intra prediction unit 74 supplies the information indicating
the optimal intra prediction mode to the lossless enco&ing

'
unit 66. The lossless encoding unit 66 encodes this

information, and takes this as part of the header ;
information in a compressed image.
[0118]

The image to be subjected to inter processing read out
from the screen rearranging buffer 62, and the reference
image from the frame memory 72 via the switch 73, are
supplied to the motion prediction/compensation unit 75. The

motion prediction/compensation unit 75 performs motion

searching (prediction) of all candidate inter prediction
)

:
!
)
'

|
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modes, subjects the reference image to compensation
processing using the searched motion vectors, and generates
a prediction image.

[0119]

The motion prediction/compensation unit 75 uses the
searched motion vectors to calculate cost function values
for all candidate inter prediction modes. At this time, the
motion prediction/compensation unit 75 calculates cost
function values using multiple types of prediction motion
vector information generated by the prediction motion vector
generating unit 76 and code numbers assigned thereto.

[0120]

The motion prediction/compensation unit 75 selects
prediction motion vector information which yields the
smallest value of the cost function value in each block of
the candidate inter prediction modes. Further, the motion
prediction/compensation unit 75 compares the cost function
values of the inter prediction modes which are candidates bx
way of the prediction motion vector information selected for
each block, thereby determining the inter prediction mode
yielding the smallest value as the optimal inter prediction
mode. The motion prediction/compensation unit 75 then ;
supplies the prediction image generated in the optimal inter
prediction mode, and the cost function value thereof, to the

prediction image selecting unit 78.

—— ———
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[0121] '

In the event that the prediction image generatediin the
optimal inter prediction mcde is selected by the prediction
image selecting unit 78, the motion prediction/compensation
unit 75 outputs information indicating the optimal inter
prediction mode (inter prediction mode information) to the
lossless encoding unit 66.

[0122]

At this time, difference motion vector informatiop
which is the difference between the motion vector g
information and the prediction motion vector information,
the code number for that prediction motion vector
information, and so forth, are also output to the loséless
encoding unit 66. The lossless encoding unit 66 also |
subjects the information from the motion
prediction/compensation unit 75 to lossless encoding
processing such as variable-length encoding, arithmetib
encoding, or the like, and inserts into the header portion
of the compressed image. f
[0123]

The prediction motion vector generating unit 76 is
supplied from the motion prediction/compensation unit 75
with the motion vector information already obtained with the

peripheral blocks of the block which is the object. Note

that peripheral blocks include not only blocks which are in
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the periphery spatially, but also blocks which are in the
periphery spatio-temporally, i.e., in the periphery
spatially in a frame one before the current frame in time.
[0124]

The prediction motion vector generating unit 76 uses
the supplied peripheral motion vector information to
generate multiple types of prediction motion vector
information, by the above described Expression (5),
Expression (9), and Expression (10) and so forth. The
prediction motion vector generating unit 76 then supplies
each prediction motion vector information, and code number
assigned to the prediction motion vector information by the
code number assigning unit 77, to the motion =
prediction/compensation unit 75. E
[0125] E
The code number assigning unit 77 assigns a code number

to each prediction motion vector information, by a user
!

like, or in accordance with application settings. The codé

r
number assigning unit 77 then supplies the prediction motion

setting by way of an unshown operation input unit or the

vector generating unit 76 and lossless encoding unit 66 wiéh
code number assignation information indicating the

correlation between prediction motion vector information and
code numbers, of which prediction motion vector informatioﬁ

has been assigned with which code number. Also, the code

i
!
|
g
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number assigning unit 77 generates flag information
indicating whether a variable mode in which assignation of
code numbers to prediction motion vector information is
changeable, or a fixed mode in which default settings are
used, and supplies the generated flag information to the
lossless encoding unit 66.

[0126]

The prediction image selecting unit 78 determines the
optimal prediction mode from the optimal intra prediction
mode and optimal inter prediction mode, based on the cost
function values output from the intra prediction unit 74 or
motion prediction/compensation unit 75. The prediction
image selecting unit 78 then selects the prediction image of
the optimal prediction mode that has been determined, and
supplies this to the computing units 63 and 70. At this
time, the prediction image selecting unit 78 supplies the
selection information of the prediction image to the intra

prediction unit 74 or motion prediction/compensation unit 75.

[0127] 3
The rate control unit 79 controls the rate of the
guantization operations of the quantization unit 65, basedi
on compressed images stored in the storage buffer 67, such
that overflow or underflow does not occur.

[0128]

[Description of H.264/AVC Format]
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First, things other than those described above with the
background art will be further described regarding the
H.264/AVC format upon which the image encoding device 51 is
based.

[0129]

As described above with Fig. 7, with the H.264/AVC
format, one of CAVLC and CABAC can be used as variable-
length encoding.

[0130]

First, the CAVLC format will be described. With CAVLC,
a VLC table switched in accordance with occurrence of
orthogonal transform coefficients in nearby blocks is used
for encoding of orthogonal transform coefficients. )
Exponential Golomb (Exponential Golomb) coding shown ianig.

8 is used for encoding of other syntax elements. |

r
|
example, code number (Code Number) 0 and code word (Code

[0131]

With the Exponential Golomb coding in Fig. 8, for

Words) 1 correspond, code number 1 and code word 010 ?

correspond, and code number 2 and code word 011 correspohd.
Also, code number 3 and code word 00100 correspond, codé

number 4 and code word 00101 correspond, code number 5 apd
code word 00110 correspond, and code number 6 and code wprd

00111 correspond.

[0132]
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Also, with regard to syntax elements such as motion
vectors, there is the possibility that a negative value may
occur. Accordingly, in the case of syntax elements
regarding which there is the possibility that a negative
value may occur, these are replaced with code numbers which
have no sign based on the correlative relation shown in Fig.
9, and after having been replaced with code numbers which
have no sign, the Exponential Golomb coding in Fig. 8 is
used for the encoding thereof.

[0133]

Fig. 9 illustrates the correlative relation between
code number and syntax element v. That is to say, by being
based on this correlative relation, for example, syntax
element v = 0 is replaced with code number 0, syntax element
v = 1 is replaced with code number 1, and syntax element v =
-1 is replaced with code number 2. Also, syntax element v =
2 is replaced with code number 3, syntax element v = -2 is
replaced with code number 4, and syntax element v = 3 is:
replaced with code number 5.

[0134] ’

Next, encoding processing of orthogonal transform
coefficients according to the CAVLC format will be described.
[0135]

Firstly, the orthogonal transform coefficients

converted into one-dimensional data are scanned from high.



Ceozs

.
s v

- 47 - |
SP263467

frequency toward low frequency. Secondly, NumCoef (the
number of coefficients which are not 0) and Tls (the number
of coefficients which are +1 when scanning from high
frequency to low frequency, a maximum of 3) are encoded. At
this time, the VLC table is switched in accordance with the
NumCoef in the peripheral blocks.

[0136]

Thirdly, encoding of Level (DCT coefficient value) is
performed. For example, with regard to Tls, only
positive/negative is encoded. Other coefficients are
assigned code numbers {(Code Number) and encoded. At this
time, the VLC table is switched in accordance with
intra/inter, quantization parameter QP, and Level encoded
last.

[0137]

Fourthly, encoding of Run is performed. At this time, -
the VLC table is switched in encoding of TotalZero in
accordance to the NumCoef. Also, encoding of Run before .
(the number of 0s continuing before a non-0 coefficient) i;
performed sequentially. With this encoding, the VLC table
is switched in accordance with ZerosLeft (the number of noﬁ—
0 coefficients remaining). Upon ZerosLeft = 0, the encodiné
processing ends.

[0138] !

Next, the CABAC format will be described.

4
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[0139]

Fig. 10 illustrates an example of the configuration of
a lossless encoding unit that performs CABAC encoding. In
the example shown in Fig. 10, the lossless encoding unit is
configured of a context modeling unit 81, a binarizing unit
82, and an adaptive binary arithmetic coding unit 83
including a probability estimating unit 83a and an encoding
engine 83b.
[0140] :

Relating tolan arbitrary syntax element of a compre§sed
image, the context modeling unit 81 first converts a symbol
(symbol) of a syntax element into an appropriate context.
model, in accordance with past history. In CABAC coding!
different syntax elements are encoded using different
contexts. Also, even the same syntax elements are encoded
using different contexts according to encoding information
of nearby blocks or macroblock.

[0141]

For example, a flag mb_skip frag will be described with
reference to Fig. 11 as an example, but this is the same for
processing as to other syntax elements as well,

[0142]

In the example in Fig. 11, a target macroblock C yet to

be encoded, and adjacent macroblocks A and B that have

already been encoded and that are adjacent to the target



- 49 -
SP263467

macroblock C, are shown. We will say that the flag
mb_skip frag is defined as to each of the macroblocks X (X =
A, B, C) and is the following Expression (11).

[0143]

[Mathematical Expression 6]

_ J 0(if{X=skip)
£(X) "{ 1 (otherwise ) - (11)

That is, in the event that the macroblock X is a '

. . . |
skipped macroblock that uses pixels in a reference frame %t

spatially corresponding positions, f£(X) = 1 is set, and
otherwise, f{(X) = 0 is set.

At this time, context Context(C) for the current

I
|
!
!
[0144] |
F
}
macroblock C is calculated as the sum of f(A) of the lefH

]

adjacent macroblock A and f(B) of the upper adjacent
|

macroblock B as in the following Expression (12).

Context(C) = f(A) + f(B) ... (12) ;
[0145] :

That is to say, the context Context(C) as to the target

!
macroblock C has one of the values of 0, 1, and 2, in !
I

accordance with the flag mb skip frag of the adjacent }
macroblocks A and B. That is, the flag mb_skip frag as ﬁo

the target macroblock C is encoded using an encoding engine

83b differing for one of 0, 1, and 2.

[0146]
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For example, the binarizing unit 82 performs confersion
of the symbol of an element which is non-binary data with
regard to the syntax, as with the intra prediction mode,
using the table shown in Fig. 12.

[0147] !

Illustrated in the table in Fig. 12 is that in the
event that the code symbol is 0, the code symbol is
binarized into 0, if code symbol is 1, binarized into 10,
and if the code symbol is 2, binarized into 110. AlsP, in
the event that the code symbol is 3, this is binarized into

1110, if the code symbol is 4, binarized into 11110, 'and if

the code symbol is 5, binarized into 111110. '
|

[0148] I

The syntax elements binarized by binarization tables

|
such as described above are encoded by the downstream

adaptive binary arithmetic coding unit 83. |
|

I
Returning to Fig. 10, at the adaptive binary ar;thmetic

[0149]

coding unit 83, the probability estimating unit 83a performs
probability estimation regarding the binarized symbals, and
binary arithmetic encoding based on the probability:
estimation is performed by the encoding engine 83b. ! At this
time, the probability of "0" and "1" is initializedrat the
start of the slice, and the probability table there%f is

updated each time encoding of 1Bin is performed. That is to

l';n ’a lay
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say, related models are updated after binary arithmetic
encoding processing is performed, so each model can perform
encoding processing corresponding to the statistics of
actual image compression information.

[0150]

In both cases of these CAVLC format and CABAC format
described above, prediction motion vector information with
higher frequency of appearance should be assigned smaller
code numbers, and the frequency of appearance of each
prediction motion vector information should differ for each
sequence and bit rate. However, with the proposal in NPL 1,
code numbers to be assigned to the prediction motion wvector
information are fixed. :

[0151]
[Overview of Present Technology] i
Accordingly, with the image encoding device 51 in Fig;
7, the user on an application can change code number i
assignation as to the prediction motion vectors from the
default by way of the code number assigning unit 77, so thét
encoding efficiency or subjective image quality is optimal.
[0152] i
That is to say, with the image encoding device 51,
multiple candidate prediction motion vector information are

generated, and further, a cost function value is generated

for each prediction motion vector information. Then, the 5
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prediction motion vector information which yields the
smallest value thereof is taken as the prediction motion
vector information as to the block to be processed, and
encoding is performed using this, at which time the code
number assigned to each prediction motion vector by the code
number assigning unit 77 is used for cost function value
generating and encoding.

[0153]

For example, let us say that with default settings, the

code number = 0 is assigned to the spatial prediction motion

vector information (Spatial Predictor) in the above- |
described Expression (5), and the code number = 1 is
assigned to the temporal prediction motion vector

|
|
|
information (Temporal Predictor) in the above—describéd
Expression (10). '

[0154]

Generally, in the event that a content to be encoded

'
includes a great amount of still image region (e.g.,

videoconferencing), temporal prediction motion vector:
information is more preferably than spatial prediction
motion vector information from the perspective of encoding

efficiency or subjecting image quality. :

[0155] |

3
I
However, in the event of a low bit rate in particular

: !
(i.e., high quantization parameter QP), the prediction
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motion vector information assigned code number = 0 haé fewer
bits necessary to express the prediction motion vector
information, and accordingly is more readily selected, which
is undesirable. |

[0156]

Accordingly, with the image encoding device 51, the
code number assignation as to each prediction motion vector
can be changed from default. Accordingly, in such a case,
change is made such that, for example, code number = 0 is
assigned to temporal prediction motion vector information,
and code number = 1 is assigned to spatial prediction motion
vector information. Accordingly, encoding efficiency %r
subjective image quality can be improved. '
[0157]
[Advantages of the Present Technoclogy] [

Next, advantages of the present technology will b%
described with reference to Fig. 13. In the example in Fig.
13, a reference frame and a current frame of a moving %mage
with the camera fixed are shown. In this moving image,?we
will say that an elliptical object is moving toward thé
right direction of the screen at a speed v. The camera is
fixed, so the background other than the elliptical objéct is
a still region.

[0158]

In the current frame, a current block X, and adjacent

'
b
'
i
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blocks A, B, and C, adjacent to the current block X at the

v '
left, top, and upper right, are shown, and in the reférence
frame is shown a corresponding block (Co-Located block) Y of
the current block X. Note that the corresponding block is a
block in an already-encoded frame that is different from the
current frame (a frame situated before or after), and ?s a
block at a position corresponding to the current block.
[0159]

Now, we will say that MVK is motion vector information
as to a block K, and that Median (MVA, MVB, MVC) is as%igned
to code number = 0, and MVY is assigned to code number:=1.
[0160]

In this case, with a low bit rate in particular, #edian
(MVA, MVB, MVC) which has fewer bits necessary to expr%ss

)

the prediction motion vector information is more readily

selected.

|
|
However, with the example in Fig. 13, block X, adjacent

[0161]

block A, and corresponding block Y are blocks in the still
image region, and adjacent blocks B and C are blocks on the
elliptical object. Accordingly, when viewed regarding the
media prediction of the adjacent blocks, the following'
Expression (13) holds, and encoding efficiency is clearly
not good.

Median (MVA, MVB, MVC) = Median(v, v, 0) = v e (13)
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[0162]

On the other hand, considering the corresponding bloék
Y, the’following Expression (14) holds, so higher encoding
efficiency can be realized by assigning code number = 0 té
MVY so as to be more readily selected.

MVY = 0
[0163] L

Note that with the present disclosure, code number .
assignation to each prediction motion vector information is
performed in increments of slices, for example. |
[0164]

That is to say, first, mv_predictor_definition flag is
encoded to the slice header. mv_predictor_definition flag
is flag information indicating whether a fixed mode whether
default code numbers as to be assigned, or a variable mode
where assignation-changeable (i.e., changed) code numbers
are assigned. Note that it is sufficient for the flag
information to be information allowing whether a changeable
variable mode or a fixed mode to be identified, i.e.,
whether the variable mode or fixed mode.

[0165]

In the event that mv_predictor_definition flag = 0,

code numbers assignation to each prediction motion vector

information defined by default are applied. In the event

that mv_predictor_definition flag = 1, assignation of code
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numbers to each prediction motion vector information
assigned by the code number assigning unit 77 will be
applied. Accordingly, in this case,

mv_predictor definition flag = 1 is following by description
of code number assignation to each prediction motion vector
information by the code number assigning unit 77.

[0166]

Specifically, in the case of
mv_predictor_definition flag = 1, a syntax element such as
shown in Fig. 14 will be inserted in the slice header.
[(0167]

With the example in Fig. 14, the description of
mv_predictor definition flag = 1 is followed by a space
provided to describe which prediction motion vector
information is to be assigned to code number 0
(code_number for predictor 0;) and to code number 1
(code_number for predictor 1;).

[0168]

Note that description of the syntax relating to code
number assignation according to the present disclosure is
not restricted to the example in Fig. 14. In a sequence
parameter set or picture parameter set, a syntax is provided
relating to code number assignation. In the event that
mv_predictor definition flag = 0 at the slice header, any

assignation defined in the immediately-previous existing
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sequence parameter set or picture parameter set may be used.
Of course, this can be provided to only a sequence parameter
set or picture parameter set.

[0169]

As described above, by enabling changing of code number
assignation, in an event of a moving object passing through
a still region such as a background for example, a smaller
code number can be assigned to the temporal prediction
motion vector information (Temporal Predictor). Accordingly,
this can avoid deterioration of the image due to the still
region being affected by the motion of the moving object,
and encoding efficiency and subjective image quality can be
improved.

[0170]
Accordingly, higher encoding efficiency can be achieved.
[0171]

Note that while an example has been described above
where a moving object passes through a still region such as
a background or the like, for example, as a specific example,
this is not restricted to this example, and encoding
efficiency and subjective image quality can be improved by
assigning smaller code numbers to prediction motion vector
information with a higher frequency (rate) of appearance,
for example, as well.

[0172]
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Also, the user or an application can set code number
assignation as to prediction motion vector information such
that encoding efficiency and subjective image quality is
improved.

[0173]

Further detailed description will be méde below.
[0174]

[Configuration Example of Motion Prediction/Compensation
Unit]

Fig. 15 is a block diagram illustrating a detailed
configuration example of the motion prediction/compensation
unit 75. Note that the switch 73 in Fig. 7 has been omitted
from Fig. 15.

[0175]

In the example in Fig. 15, the motion
prediction/compensation unit 75 is configured of a motion
search unit 91, a cost function calculating unit.92, an
optimal prediction motion vector selecting unit 93, a mode
determining unit 94, motion compensation unit 95, and a
motion vector buffer 96. Note that only input to the motion
search unit 91 is not illustrated in the drawing as the
input image pixel values from the screen rearranging buffer
62, but actually, there is input to the cost function
calculating unit 92 which calculates cost function values

and to the motion compensation unit 95 as well.
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[0176]

Input image pixel values from the screen rearranging
buffer 62 and reference image pixel values from the frame
memory 72 are input to the motion search unit 91. The
metion search unit 91 performs motion search processing in
all inter prediction modes shown in Fig. 2} performs
compensation processing on the reference image using the
search motion vector information, and generates prediction
images. The motion search unit 91 supplies the motion
vector information searched for each inter prediction mode,
and the generated prediction images, to the cost function
calculating unit 92.

[0177]

The cost function calculating unit 92 is supplied with
the input image pixel values from the screen rearranging
buffer 62, the motion vector information and prediction
images for the inter prediction modes from the motion search
unit 91, and each prediction motion vector information from
the prediction motion vector generating unit 76, and code
numbers assigned to each. The cost function calculating
unit 92 calculates difference motion vector information by
taking the difference of the motion vector information and
each prediction motion vector information.

[0178]

The cost function calculating unit 92 then uses
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information supplied thereto, such as the difference motion
vector information, code numbers assigned to the prediction
motion vector information, prediction images, and so forth,
to calculate a cost function value for each prediction
motion vector of each block in each inter prediction mode.
The cost function calculating unit 92 supplies the
prediction images as to each of the inter prediction modes,
difference motion vector information, prediction motion
vector information, and corresponding code numbers and cost
function values, to the optimal prediction motion vector
selecting unit 93.

[0179]

The optimal prediction motion vector selecting unit 93
selects optimal prediction motion vector information for
each of the blocks in each prediction mode, based on the
cost function values. The optimal prediction motion vector
information selected thereby is supplied to the mode
determining unit 94, along with the prediction images for
each of the inter prediction modes, cost function values
difference motion vector information, optimal prediction
motion vector information, and code number assigned thereto.
[0180]

The mode determining unit 94 determines which of the
inter prediction modes is optimal to use, using cost

function values as to each inter prediction mode, and takes
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the inter prediction mode with the smallest cost function
value as the optimal prediction mode. The mode determining
unit 94 then supplies the optimal prediction mode, and
related difference motion vector information, and optimal
prediction motion vector information and code number
assigned thereto, to the motion compensation unit 95.
[0181]

The motion compensation unit 95 obtains a motion vector
from the difference motion vector information and optimal
prediction motion vector information, and performs
compensation on the reference image from the frame memory 72
using the obtained motion vector, thereby generating a
prediction image of the optimal prediction mode. Also, the
input image pixel values from the screen rearranging buffer
62 are also supplied to the motion compensation unit 95, and
the motion compensation unit 95 obtains the cost function
value of the optimal prediction mode again from the supplied
information, and outputs the prediction image'of the optimal
prediction mode and cost function values thereof to the
prediction image selecting unit 78.

(0182]

In the event that the prediction image of the optimal
inter mode is selected by the prediction image selecting
unit 78, a signal to that effect is supplied from the

prediction image selecting unit 78. 1In response, the motion
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compensation unit 95 supplies the optimal inter mode
information, difference motion vector information of that
mode, and code number corresponding to the prediction motion
vector information, to the lossless encoding unit 66, Also,
at this time, the motion compensation unit 95 stores motion
vector information obtained from the difference motion
vector information and optimal prediction motion vector
information in the motion vector buffer 96. Note that in
the event that the prediction image of the optimal inter
mode is not selected by the prediction image selecting unit
78 (i.e., in the event that an intra prediction image is
selected), a 0 vector is stored in the motion vector buffer
96 as motion vector information.

[0183]

The motion vector buffer 96 stores motion block
information for each block in the optimal prediction mode.
The stored motion vector information is supplied to the
prediction motion vector generating unit 76 as beriphery
motion vector information of peripheral blocks, in order to
generate prediction motion vector information for the next
block.

[0184]

The prediction motion vector generating unit 76

generates multiple candidate prediction motion vector

information as described in NPL 1, using the peripheral



SP263467

motion vector information of blocks spatio-temporally
adjacent to the current blocks, supplied from the motion
vector buffer 96. Note however, the difference with NPL 1
is the point that the code number as to each prediction
motion vector information has been assigned by the code
number assigning unit 77.

[0185]

That is to say, with the prediction motion vector
generating unit 76, spatial prediction motion vector
information (Spatial Predictor) is generated according to
the above-described Expression (5), and temporal prediction
motion vector information (Temporal Predictor) is generated
according to the above-described Expression (9), as to the
current block. Also, spatio-temporal prediction motion
vector information (Spatio-Temporal Predictor) is generated
according to the above-described Expression (10), as to the
current block. Each generated candidate prediction motion
vector information, and code numbers respectively assigned
thereto, are supplied to the cost function calculating unit
92.

[0186]

Also, prior to performing encoding processing,
information relating to which code number is to be assigned
to which prediction motion vector information is input to

the code number assigning unit 77 in accordance with user
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operations at an unshown operation input unit, for example.
The code number assigning unit 77 sets assignation of code
numbers as to the prediction motion vector information in
accordance with the input information, and also generates
flag information indicating that the mode is a code number
assignation variable mode.

[0187]

The code number assigning unit 77 supplies information
of code number assignation to the prediction motion vector
generating unit 76. Also, the code number assigning unit 77
sends the generated flag information and code number
assignation information to the lossless encoding unit 66.

At the lossless encoding unit 66, encoding processing of
these information is performed at the slice header.
[(0188]

[Description of Encoding Processing of Image Encoding
Device]

Next, the encoding processing of the image encoding
device 51 in Fig. 7 will be described with reference to the
flowchart in Fig. 1l6.

[0189]

In step S11, the A/D conversion unit 61 converts an
input image from analog to digital. In step S12, the screen
rearranging buffer 62 stores the image supplied from the A/D

conversion unit 61, and performs rearranging from the
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sequence for displaying the pictures to the sequence for
encoding.
[0190]

In step S13, the computing unit 63 computes difference
between an image rearranged in step S12 and the prediction
image. The prediction image is supplied to the computing
unit 63 from the motion prediction/compensation unit 75 in
the event of performing inter prediction, and from the intra
prediction unit 74 via the prediction image selecting unit
718 in the event of performing intra prediction.

[0191]

The difference data is smaller in data amount as
compared to the original image data. Accordingly, the data
amount can be compressed as compared to the case of encoding
the original image without change.

[0192]

In step S14, the orthogonal transform unit 64 subjects
the difference information supplied from the computing unit
63 to orthogonal transform. Specifically, orthogonal
transform, such as discrete cosine transform, Karhunen-Loéve
transform, or the like, is performed, and a transform
coefficient is output. In step S15, the quantization unit
65 quantizes the transform coefficient. At the time of this
quantization, rate is controlled, which will be described

regarding the processing in the later-described step S26.
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[0193]

The difference information thus quantized is locally
decoded as follows. That is to say, in step S16, the
inverse quantization unit 68 subjects the transform
coefficient quantized by the quantization unit 65 to inverse
quantization using a property corresponding to the property
of the quantization unit 65. In step S17, the inverse
orthogonal transform unit 69 subjects the transform
coefficient subjected to inverse quantization by the inverse
quantization unit 68 to inverse orthogonal transform using a
property corresponding to the property of the orthogonal
transform unit 64.

[0194]

In step S18, the computing unit 70 adds the prediction
image input via the prediction image selecting unit 78 to
the locally decoded difference information, and generates a
locally decoded image (the image corresponding to the input
to the computing unit 63). In step S19, the deblocking
filter 71 subjects the image output from the computing unit
70 to filtering. Thus, block distortion is removed. In step
520, the frame memory 72 stores the image subjected to
filtering. Note that an image not subjected to filtering
processing by the deblocking filter 71 is also supplied from
the computing unit 70 to the frame memory 72 for storing.

[0195]
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In the event that the image to be processed that is
supplied from the screen rearranging buffer 62 is an image
of a block for intra processing, a decoded image to be
referenced is réad out from the frame memory 72, and
supplied to the intra prediction unit 74 via the switch 73.
[0196]

In step S21, the intra prediction unit 74 performs
intra prediction of pixels of the block to be processed in
all candidate intra prediction modes, based on these images.
Note that for decoded pixels to be referenced, pixels not
subjected to deblocking filtering by the deblocking filter
71 are used.

[0197]

While the details of the prediction processing in step
S21 will be described later with reference to Fig. 17, due
to this processing, intra prediction is performed in all
candidate intra prediction modes, and cost function values
are calculated for all candidate intra prediction modes. An
optimal intra prediction mode is selected based on the
calculated cost function value, and a prediction image
generated by intra prediction of the optimal intra
prediction mode, and the cost function value thereocf, are
supplied to the prediction image selecting unit 78.

[0198]

In the event that the image to be processed supplied
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from the screen rearranging buffer 62 is an image to be
inter processed, a reference image is read out from the
frame memory 72, and is supplied to the motion
prediction/compensation unit 75 via the switch 73. 1In step
S22, the motion prediction/compensation unit 75 performs
inter motion prediction processing based on these images.
[0199]

The details of the prediction processing in step S22
will be described later with reference to Fig. 18.
According to this processing, motion search processing is
performed in all candidate intra prediction modes, the cost
function values in all candidate intra prediction modes are
calculated, and optimal prediction motion vector information
is selected. Further, the optimal intra prediction mode is
selected based on the calculated cost function values as to
all inter prediction modes. The prediction image generated
in the optimal intra prediction mode, and the cost function
value thereof, are supplied tc the prediction image
selecting unit 78.

[0200]

At this time, for example, a code number is assigned to
each prediction motion vector information, with the code
number assignation information being supplied to the motion
prediction/compensation unit 75 and the lossless encoding

unit 66. Accordingly, at the motion prediction/compensation



SP263467

unit 75, cost function values and so forth are calculated
using the assigned code numbers. Also, the code number
assigning unit 77 generates flag information indicating
whether or not the mode is the variable mode in which code
number. assignation is changeable, which is supplied to the
lossless encoding unit 66.

[0201]

In step S23, the prediction image selecting unit 78
determines one of the optimal intra prediction mode and the
ocptimal inter prediction mode to be the optimal prediction
mode based on the cost function values output from the intra
prediction unit 74 and the motion prediction/compensation
unit 75. The prediction image selecting unit 78 then
selects the prediction image in the determined optimal
prediction mode, and supplies to the computing units 63 and
70. This prediction image is, as described above, used for
calculations in steps S13 and S18.

[0202]

Note that the selection information of this prediction
image is supplied to the intra prediction unit 74 or motion
prediction/compensation unit 75. In the event that the
prediction image in the optimal intra prediction mode has
been selected, the intra prediction unit 74 supplies
information indicating the optimal intra prediction mode

(i.e., intra prediction mode information) to the lossless
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encoding unit 66.
[0203]

In the event that the prediction image in the optimal
inter prediction mode has been selected, the motion
prediction/compensation unit 75 outputs information
indicating the optimal inter prediction mode, and according
to need, information according to the optimal inter
prediction mode to the lossless encoding unit 66. Examples
of the information according to the optimal inter prediction
mode include information such as difference motion vector
information between motion vector information and prediction
motion vector information for each block, code number
assigned to the prediction motion vector information of each
block, and so forth. Also, note that at this time, the
motion compensation unit 95 of the motion
prediction/compensation unit 75 stores the motion vector
information obtained from the difference motion vector
information and prediction motion vector information in the
motion vector buffer 96.

[0204]

In step S24, the lossless encoding unit 66 encodes the
quantized transform coefficient output from the quantization
unit 65. Specifically, the difference image is subjected to
lossless encoding such as variable length coding, arithmetic

coding, or the like, and compressed. At this time, the
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intra prediction mode information from the intra prediction
unit 74, input to the lossless encoding unit 66 in step 21
described above, or the information according to the optimal
inter prediction mode from the motion

prediction/compensation unit 75, and so forth in step S22

are also encoded, and added to the header information. Also,
the flag information and code numbér assignation information
from the code number assigning unit 77 are aliso added to the
header information.

[0205]

For example, information indicating the inter
prediction mode is encoded for each macroblock. Code
numbers as to difference motion vector information and
prediction motion vector information are encoded each
current block. Further, flag information and code number
assignation information from the code number assigning unit
77 are encoded each slice.

[0206]

In step $25, the storage buffer 67 stores the
difference image as a compressed image. The compressed
image stored in the storage buffer 67 is read out as
appropriate, and transmitted to the decoding side via the
transmission path.

[0207]

In step S$S26, the rate control unit 79 controls the rate
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of the quantization operation of the quantization unit 65
based on the compressed image stored in the storage buffer
67 so as not to cause overflow or underflow.

[0208]

[Description of Intra Prediction Processing]

Next, the intra prediction processing in step S21 of
Fig. 16 will be described with reference to the flowchart in
Fig. 17. Note that in the example in Fig. 17, the case of
luminance signals will be described as an example.

[0209]

In step S41, the intra prediction unit 74 performs
intra prediction as to each intra prediction mode of 4 x 4
pixels, 8 x 8 pixels, and 16 x 16 pixels.

[0210]

There are nine types of 4 x 4 pixel and 8 x 8 pixel
block-increment and four types of 16 x 16 pixel macroblock-
increment prediction modes for luminance signal intra
prediction modes in the block increments, and there are four
types of 8 x B pixel block-increment prediction modes for
color difference signal intra prediction modes. The color
difference signal intra prediction mode can be set
separately from the luminance signal intra prediction mode.
For the luminance signal 4 x 4 pixel intra prediction modes
and 8 x 8 pixel intra prediction modes, one intra prediction

mode is defined for each 4 x 4 pixel and 8 x 8 pixel
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luminance signal block. For luminance signal 16 x 16 pixel
intra prediction modes and color difference signal intra
prediction modes, one prediction mode is defined for each
macroblock.

[0211]

Specifically, the intra prediction unit 74 makes
reference to the decoded image that has been read out from
the frame memory 72 and supplied to the intra prediction
unit 74 via the switch 73, and performs intra prediction on
the pixels of the block to be processed. Performing this
intra prediction processing in each intra prediction modé
results in a prediction image being generated in each intra
prediction mode. Note that pixels not subject to deblocking
filtering by the deblocking filter 71 are used as the
decoded pixels to be referenced.

[0212]

In step S42, the intra prediction unit 74 calculates a
cost function value as to the intra prediction modes of 4 x
4 pixels, 8 x 8 pixels, and 16 x 16 pixels. Here, for a cost
function for obtaining cost function values, a cost function
employed with the H.264/AVC format is used.

[0213]

With the H.264/AVC format, a method is used where

selection is made of two mode determination methods of High

Complexity mode and Low Complexity mode stipulated in JM,
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for example. In the case of this method, both calculate a
cost function value relating to the respective prediction
modes Mode, and the prediction mode which yields the
smallest is selected as the optimal mode as to the current
block or macroblock.

[0214]

In the High Complexity mode, the cost function value
can be calculated as with the following Expression (15).
[0215]

Cost (Mode € Q) =D + A x R ... (15)

[0216]

In Expression (15), Q is the whole set of candidate
modes for encoding the current block through macroblock.
Also, D is difference energy between the decoded image and
input image in the case of encoding with the current
prediction mode Mode. Further, A is a Lagrange multiplier
given as a function of a quantization parameter. Also, R is
the total code amount in the case of encoding with the
current mode Mode, including orthogonal transform
coefficients.

[0217]

That is to say, in order to perform encoding with the
High Complexity Mode, there is the need to perform tentative
encoding processing once by all candidate modes Mode in

order to calculate the above parameters D and R, requiring a
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greater amount of computations.
[0218]

On the other hand, the cost function value in the Low
Complexity Mode can be obtained as shown in the following
Expression (16).

[0219]

Cost (Mode € Q) = D + QP2Quant (QP) x HeaderBit ... (16)
[0220]

In Expression (16), D is the difference energy between
the prediction image and input image, unlike the case of the
High Complexity Mode. Also, QP2Quant (QP) is given as a
function of a quantization parameter QP. Further, HeaderBit
is the code amount relating to information belonging to the
Header not including orthogonal transform coefficients, such
as motion vectors and mode.

[0221]

That is to say, in the Low Complexity mode, prediction
processing needs to be performed relating to each candidate
mode Mode, but there is not need to perform all the way to a
decoded image, so there is no need to perform all the way to
decoding processing. Accordingly, realization with a
smaller amount of computation as compared to the High
Complexity Mode is enabled.

[0222]

In step S43, the intra prediction unit 74 determines
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the optimal mode as to the intra prediction modes of 4 x 4
pixels, 8 x 8 pixels, and 16 x 16 pixels. That is to say, as
described above, in the event of the intra 4 x 4 prediction
mode and intra 8 x 8 prediction mode, the number of
prediction mode types is nine, and in the event of the intra
16 x 16 predictidn mode, the number of‘prediction mode types
is four. Accordingly, the intra prediction unit 74
determines, based on the cost function values calculated in
step S42, the optimal intra 4 x 4 prediction mode, optimal
intra 8 x 8 prediction mode, and optimal intra 16 x 16
prediction mode out thereof.

[0223]

In step S44, the intra prediction unit 74 selects the
optimal intra prediction mode out of the optimal modes
determined as to the intra prediction modes of 4 x 4 pixels,
8 x 8 pixels, and 16 x 16 pixels based on the cost function
values calculated in step S42. That is to say, the intra
prediction unit 74 selects a mode of which the cost function
value is the minimum value out of the optimal modes
determined as to 4 x 4 pixels, 8 x 8 pixels, and 16 x 16
pixels, as the optimal intra prediction mode. The intra
prediction unit 74 then supplies the prediction image
generated in the optimal intra prediction mode, and the cost
function value thereof to the prediction image selecting

unit 78.
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[0224]
[Description of Inter Motion Prediction Processing]

Next, the inter motion prediction processing in step
S22 in Fig. 16 will be described with reference to the
flowchart in Fig. 18.

[0225]

In step 551, the motion search unit 91 determines a
motion vector and a reference image as to each of the eight
kinds of the inter prediction modes made up of 16 x 16
pixels through 4 x 4 pixels described above with reference
to Fig. 2.

(0226]

In step S52, the motion search unit 91 subjects the
reference image to compensation processing based on the
determined motion vector and generates a prediction image,
regarding each of the inter prediction modes. The motion
search unit 91 supplies the motion vector information
searched based on each inter prediction mode, and the
generated prediction images, to the cost function
calculating unit 92.

(0227]

In step S53, the motion prediction vector generating
unit 76 and cost function calculating unit 92 perform motion
prediction motion determining processing. This prediction

motion determining processing will be described later with

C.
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reference to Fig. 19.
[0228]

According to the processing in step S53, multiple types
of prediction motion vector information are generated. The
generated prediction motion vector information and the
respectively assigned code numbers are used to calculate
cost function values as to each of the prediction motion
vectors, for each block in each inter prediction mode, and
optimal prediction motion vector information is selected.
[0229]

The optimal prediction motion vector information thus
selected is supplied to the mode determining unit 94, along
with the prediction image, cost function value, difference
motion vector information, and optimal prediction motion
vector information and code number assigned thereto, as to
each inter prediction mode.

[0230]

In step S54, the mode determining unit 94 determines
the optimal inter prediction mode. That is to say, the mode
determining unit 94 adds the cost function values as to the
optimal prediction motion vectors of all blocks in each
inter prediction mode, compares the cost function values of
all candidate inter prediction modes, and determines the
inter prediction mode with the smallest cost function value

as the optimal inter prediction mode. The optimal inter

o

1
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prediction mode is supplied to the motion compensation unit
95 along with the optimal prediction motion vector
information and the code number assigned to the optimal
prediction motion vector.

[0231]

In step S55, the motion compensation unit 95 performs
compensation processing on the reference image from the
frame memory 72, based on the motion vector of the optimal
inter prediction mode, and generates a prediction image.
Also, the motion compensation unit 95 obtains the cost
function value of the optimal prediction mode again from
supplied information, and outputs the prediction image and
cost function value of the optimal prediction mode to the
prediction image selecting unit 78.

[0232]
[Description of Prediction Motion Vector Determining
Processing]

Next, the prediction motion vector determining
processing in step S53 of Fig. 18 will be described with
reference to the flowchart in Fig. 19. Note that the
following steps S71 through S74 are processing performed
each slice, for example, and steps S75 through S77 are
processing performed each block.

[0233]

In step S71, the code number assigning unit 77
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determines whether or not code number assignation as to the
prediction motion vector information has been defined by the
user. For example, in the event that information relating
to which code number is to be assigned to which prediction
métion vector information has been input from an unshown
operation input unit, and this is not default information,
in step S71, determination is made that code number
assignation as to the prediction motion vector information
has been defined by the user, and the processing advances to
step S72.
[0234]

In step S72, the code number assigning unit 77 sets
mv_predictor definition flag = 1, and supplies that flag
- information to the lossless encoding unit 66. In step S73,
the code number assigning unit 77 then determines code
number assignation as to the prediction motion vector
information, based on the information relating to which code
number 1s to be assigned to which input prediction motion
vector information. The determined code number assignation
is supplied to the lossless encoding unit 66 and the
prediction motion vector generating unit 76.
[0235]

On the other hand, for example, in the event that
information relating to which code number is to be assigned

to which prediction motion vector information has been input
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from an unshown operation input unit, and this is default
information, in step S$71, determination is made that code
number assignation as to the prediction motion wvector
information has not been defined by the user, and the
processing advances to step S74.

[0236]

In step S74, the code number assigning unit 77 sets
mv;predictor_definition_flag = 0, and supplies that flag
information to the lossless encoding unit 66. In this case,
default code number assignation information is supplied to
the prediction motion vector generating unit 76.

[0237]

In step S75, the prediction motion vector generating
unit 76 generates all candidate prediction motion vector
information for the current block, using peripheral motion
vector information of spatio-temporally peripheral blocks
from the motion vector buffer 96. The prediction motion
vector generating unit 76 then supplies, along with the
generated multiple prediction motion vector information the
code numbers respectively assigned to each, to the cost
function calculating unit 92,

[0238]

In step S76, the cost function calculating unit 92

calculates cost function values for each of the prediction

motion vectors, at each block in each inter prediction mode,
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by the above-described Expression (15) or Expression (16)
using the supplied information. The cost function
calculating unit 92 calculates a cost function value for
each prediction motion vector at each block in each inter
prediction mode, using the supplied information such as the
difference meotion vector information, the code nﬁmber
assigned to the prediction motion vector information, and
prediction image and so forth.

[0239]

In step S77, the optimal prediction motion vecter
selecting unit 93 selects the optimal prediction motion
vector information for each block in each prediction mode,
based on the cost function values. The optimal prediction
motion vector information selected in this way is supplied
to the mode determining unit 94, along with the prediction
image, cost function value, difference motion vector
information, and prediction motion vector information and
code number assigned thereto.

[0240]

As described above, code number assignation is thus
changeable, so code number assignation as to prediction
motion vector information can be changed such that encoding
efficiency and subjective image quality is improved, for
example.

[0241]
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For example, assigning smaller code numbers to
prediction motion vector information with a higher frequency
(rate) of appearance and so forth can be performed, so
encoding efficiency and subjective image quality can be
improved.

[0242]

The encoded compressed image is transmitted via a
predetermined transmission path, and is decoded by an image
decoding device.

[0243]
[Configuration Example of Image Decoding Device]

Fig. 20 represents the configuration of an embodiment
of an image decoding device serving as the image processing
device to which the present invention has been applied.
[0244]

An image decoding device 101 is configured of a storage
buffer 111, a lossless decoding unit 112, an inverse
quantization unit 113, an inverse orthogonal transform unit
114, a computing unit 115, a deblocking filter 116, a screen

rearranging buffer 117, a D/A conversion unit 118, frame

memory 119, a switch 120, an intra prediction unit 121, a

motion prediction/compensation unit 122, a code number

~assigning buffer 123, a prediction motion vector generating

unit 124, and a switch 125.

[0245]
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The storage buffer 111 stores a transmitted compressed
image. The lossless decoding unit 112 decodes information
supplied from the storage buffer 111 and encoded by the
lossless encoding unit 66 in Fig. 7 using a format
corresponding to the encoding format of the lossless
encoding unit 66. The inverse quantization unit 113
subjects the image decoded by the lossless decoding unit 112
to inverse quantization using a format corresponding to the
quantization format of the quantization unit 65 in Fig. 7.
The inverse orthogonal transform unit 114 subjects the
output of the inverse quantization unit 113 to inverse
orthogonal transform using a format corresponding to the
orthogonal transform format of the orthogonal transform unit
64 in Fig. 7.

[0246]

The output subjected to inverse orthogonal transform is
decoded by being added with the prediction image supplied
from the switch 125 by the computing unit 115. The
deblocking filter 116 removes the block noise of the decoded
image, then supplies to the frame memory 119 for storage,
and also outputs to the screen rearranging buffer 117.

[0247]

The screen rearranging buffer 117 performs rearranging

of images. Specifically, the sequence of frames rearranged

for encoding sequence by the screen rearranging buffer 62 in
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Fig. 7 is rearranged in the original display sequence. The
D/A conversion unit 118 performs D/A conversion of the image
supplied from the screen rearranging buffer 117, and outputs
to an unshown display for display.

[0248]

The switch 120 reads out an image to be subjected.to
inter processing and an image to be referenced from the
frame memory 119, outputs to the motion
prediction/compensation unit 122, and alsc reads out an
image to be used for intra prediction from the frame memory
119, and supplies to the intra prediction unit 121.

[0249]

Information indicating the intra prediction mode
obtained by decoding the header information is supplied from
the lossless decoding unit 112 to the intra prediction unit
121. The intra prediction unit 121 generates, based on this
information, a prediction image, and outputs the generated
prediction image to the switch 125.

[0250]

Of the information obtained by decoding the header
information, the motion prediction/compensation unit 122, is
supplied with the inter prediction mode information,
difference motion vector information, code number as to
prediction motion vector information, reference frame

information, and so forth, from the lossless decoding unit
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112. The inter prediction mode information is transmitted
every macroblock. The code number as to prediction motion
vector information and reference frame information are
transmitted every current block.

[0251]

The motion prediction/compensation unit 122 supplies
the code number of the prediction motion vector information
supplied from the lossless decoding unit 112 to the
prediction motion vector generating unit 124, and obtains
the prediction motion vector information generated by the
prediction motion vector generating unit 124 accordingly.
The motion prediction/compensation unit 122 uses the
difference motion vector information supplied from the
lossless decoding unit 112 and the prediction motion vector
information from the prediction motion vector generating
unit 124 to generate motion vector information of the
current block. The motion prediction/compensation unit 122
uses the generated motion vector information to perform
compensation processing on the reference image supplied from
the frame memory 119, and generates pixel values of a
prediction image as to the current block, in the prediction
mode which the inter prediction mode information supplied
from the lossless decoding unit 112 indicates.

[0252]

The code number assigning buffer 123 stores code number
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assignation information which is information indicating the
correlation between the default (in the event of the fixed
mode) prediction motion vector information and code numbers.
Also, the code number assigning buffer 123 receives from the
lossless decoding unit 112 flag information indicating
whether the mode is the variable mode where the code number
assignation is changeable as to the prediction motion vector
information for each slice, or whether the mode is the fixed
mode where default settings are used. In the event that
this flag information indicates the variable mode, the code
number assigning buffer 123 receives the code number
assignation corresponding to the prediction motion vector
information, i.e., information of the correlation between
the prediction motion vector information and the code number,
along with the flag information. The code number assigning
buffer 123 then stores code number aséignation information
indicating the correlation of the prediction motion vector
information and the code number in the case of the variable
mode, and supplies this to the prediction motion vector
generating unit 124.
[0253]

For each block, the prediction motion vector generating
unit 124 is supplied with the code number corresponding to
the prediction motion vector information for each block from

the motion prediction/compensation unit 122, and motion
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vector information of spatio-temporally peripheral blocks.
Also, the prediction motion vector generating unit 124 is
supplied with default or encoding-side-set code number
assignation from the code number assigning buffer 123, for
each slice.

[0254]

The prediction motion vector generating unit 124 uses
the information supplied thereto to generate prediction
motion vector information for each block, by a corresponding
Expression out of the above-described Expression (5),
Expression (9), and Expression (10), and supplies the
generated prediction motion vector information to the motion
prediction/compensation unit 122.

[0255]

The switch 125 selects the prediction image generated
by the motion prediction/compensation unit 122 or intra
prediction unit 121, and supplies to the computing unit 115.
[0256]

Note that with the motion prediction/compensation unit
75 and prediction motion vector generating unit 76 shown in
Fig. 7, there is the need to generate prediction images for
all candidate modes, generate multiple candidate prediction
motion vector information, calculate cost function values,
and perform selection of prediction motion vector

information and mode determination.
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[0257]

Conversely, with the motion prediction/compensation
unit 122 and prediction motion vector generating unit 124
shown in Fig. 20, the mode information corresponding to the
current block, code number as to the prediction motion
vector information, and difference motion vector information,
are received form the header of the compressed image, and
only motion compensation processing using these is performed.
Note that at this time, flag information indicating variable
mode or fixed mode for code number assignation information
as to prediction motion vector information sent for each
slice, and code number assignation as to the prediction
motion vector information, are used, to generate prediction
motion vector information, which is also used for motion
compensation processing.

[0258]
[Configuration Example of Motion Prediction/Compensation
Unit]

Fig. 21 is a block diagram illustrating a detailed
configuration example of the motion prediction/compensation
unit 122, Note that in Fig. 17, the switch 120 in Fig. 20
is omitted.

[0259]
In the example in Fig. 21, the motion

prediction/compensation unit 122 is configured of a
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difference vector buffer 131, a block level code number
buffer 132, a motion vector generating unit 133, a motion
vector buffer 134, and a motion compensation unit 135.
[0260] |

Difference motion vector information for each block is
supplied from the lossless decoding unit 112 to the
difference vector buffer 131. The difference vector buffer
131 stores the difference motion vector information supplied
thereto and supplies this to the motion vector generating
unit 133.

[0261]

Code numbers, indicating information which prediction
motion vector information is used for which block, is
supplied from the lossless decoding unit 112 to the block
level code number buffer 132. The block level code number
buffer 132 stores the code numbers of the prediction motion
vector information for each block, and supplies to the
prediction motion vector generating unit 124.

[0262]

The difference motion vector information from the
difference vector buffer 131, and the prediction motion
vector information for each block generated by the
prediction motion vector generating unit 124, are supplied
to the motion vector generating unit 133. The motion wvector

generating unit 133 adds the prediction motion vector
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information of the current block to the difference motion
vector information of the current block, thereby generating
motion vector information of the current block. The motion
vector generating unit 133 supplies the generated motion
vector information to the motion vector buffer 134 and
motion compensation unit 135.

[0263]

The motion vector buffer 134 stores the motion vector
information for each block from the motion vector generating
unit 133 as peripheral motion vector information, for
generating the prediction motion vector information of the
next block. The stored peripheral motion vector information
is supplied to the prediction motion vector generating unit
124.

[0264]

The motion compensation unit 135 subjects the reference
image from the frame memory 119 to compensation processing
in the prediction mode which the prediction mode information
indicates, using the motion vector information from the
motion vector generating unit 133, thereby generating a
prediction image.

[0265]
[Description of Decoding Processing of Image Decoding
Device]

Next, the decoding processing that the image decoding
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device 101 executes will be described with reference to the
flowchart in Fig. 22.
[0266]

In step S131, the storing buffer 111 stores the
transmitted image. In step S132, the lossless decoding unit
112 decodes the compressed image supplied from the storing
buffer 111. Specifically, the I picture, P picture, and B
picture encoded by the lossless encoding unit 66 in Fig. 7
are decoded.

[0267]

At this time, the difference motion vector information,
reference frame information, flag information of code number
assignation as to prediction motion vector information
(mv_predictor definition flag), code number assignation
information indicating the relation therecf if available,
and prediction mode information (information indicating the
intra prediction mode or inter prediction mode), and so
forth, are also decoded.

[0268]

That is to say, in the event that the prediction mode
information is intra prediction mode information, the
prediction mode information is supplied to the intra
prediction unit 121. In the event that the prediction mode
information is inter prediction mode information, the

difference motion vector information and reference frame
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information corresponding to the prediction mode information
are supplied to the motion prediction/compensation unit 122.
Also, the flag information of code number assignation as to
prediction motion vector information, and the assignation
thereof if available, are supplied to the motion vector
precision determining unit 123.

[0269]

In step S133, the inverse quantization unit 113
inversely quantizes the transform coefficient decoded by the
lossless decoding unit 112 using a property corresponding to
the property of the quantization unit 65 in Fig. 7. In step
5134, the inverse orthogonal transform unit 114 subjects the
transform coefficient inversely quantized by the inverse
quantization unit 113 to inverse orthogonal transform using
a property corresponding to the property of the orthogonal
transform unit 64 in Fig. 7. This means that difference
information corresponding to the input of the orthogonal
transform unit 64 in Fig. 7 (the output of the computing
unit 63) has been decoded.

[0270]

In step S135, the computing unit 115 adds the
prédiction image selected in the processing in later-
described step S139 and input via the switch 125, to the
difference information. Thus, the original image is decoded.

In step S136, the deblocking filter 116 subjects the image
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output from the computing unit 115 to filtering. Thus,
block distortion is reﬂoved. In step S137, the frame memory
119 stores the image subjected to filtering.

[0271]

In step S138, the intra prediction unit 121 or motion
prediction/compensatioh unit 122 performs the corresponding
image prediction processing in response to the prediction
mode information supplied from the lossless decoding unit
112.

[0272]

That is to say, in the event that the intra prediction
mode information has been supplied from the lossless
decoding unit 112, thg intra prediction unit 121 performs
the intra prediction processing in the intra prediction mode.
In the event that the inter prediction mode information has
been supplied from the lossless decoding unit 112, the
motion prediction/conpensation unit 122 performs the motion
prediction/compensation processing in the_inter prediction
mode. At this time, the code number assignation information
corresponding to the flag information for code number
assignation as to the prediction motion vector information
is used to generate $rediction motion vector information,
with which and alsoc difference motion vector information,
motion vector information is generated. The generated

motion vector information is then used to perform
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compensation processing as to the reference image, thereby
generating a prediction‘image in the intra prediction mode.
[0273]

The details of the prediction processing in step S138
will be described later with reference to Fig. 23, but
according to this processing, the prediction image generated
by the intra prediction unit 121 or the predicticn image
generated by the motion prediction/compensation unit 122 is
supplied to the switch 125.

[0274]

In step S139, the switch 125 selects the prediction
image. Specifically, the prediction image generated by the
intra prediction unit 121 or the prediction image generated
by the motion prediction/compensation unit 122 is supplied.
Accordingly, the supplied prediction image is selected,
supplied to the computing unit 115, and is added to the
output of the inverse orthogonal transform unit 114 in step
8135, as described abcve.

[0275]

In step S140, the screen rearranging buffer 117
performs rearranging.‘ Specifically, the sequence of frames
rearranged for encodirig by the screen rearranging buffer 62
of the image encodingidevice 51 is rearranged in the
original display sequence.

[0276]
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In step S141, tie D/A conversion unit 118 performs D/A
conversion of the irage from the screen rearranging buffer
117. This image is output to an unshown display, and the
image is displayed.

[0277]
[Description of Prediction Processing of Image Decoding
Device]

Next, the predilction processing in step S138 in Fig. 22

will be described with reference to the flowchart in Fig. 23.

[0278]

In step S171 tﬁe code number assigning buffer 123
receives the mv predictor definition flag in the slice
header from the lossless decoding unit 112. The code number
assigning buffer 123 then determines in step S172 whether or
not the mv_predictgr_definition_flag indicates 1.

[0279]

In the event that determination is made in step S172
that mv_predictor definition flag indicates 1, this is the
variable mode wher: code assignation to the prediction
motion vector information is changeable. Accordingly, in
step S173 the code number assigning buffer 123 receives the
code number assignation information as to the prediction
motion vector infcrmation in the slice header from the

lossless decoding unit 112, and temporarily stores this.

The code number assigning buffer 123 then supplies the
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stored code number assignatiion to the prediction motion
vector generating unit 124,
[0280]

Also, in the event that determination is made in step
S§172 that mv_predictor_def;nition_flag indicates 0, this is
the fixed mode for code assignation as to prediction motion
vector information, so step S173 is skipped. In this case,
the code number assigning buffer 123 supplies the stored
default code number assigriation information to the
prediction motion vector generating unit 124.

[0281]

In step S174, the infira prediction unit 121 determines
whether or not the current block has been subjected to intra
encoding. Upon the intra prediction mode information being
supplied from the 1ossleﬂs decoding unit 112 to the intra
prediction unit 121, in step S174 the intra prediction unit
121 determines that the current block has been subjected to
intra encoding, and the processing proceeds to step S175.
[0282]

‘ _

In step S175, the intra prediction unit 121 obtains the
intra prediction mode information, and in step S176 performs
intra prediction.

[0283]

That is to say, in the event that the image to be

processed 1s an image to be subjected to intra processing,
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the necessary image is relad out from the frame memory 119,
and supplied to the intrd prediction unit 121 via the switch
120. In step S176, the intra prediction unit 121 performs
intra prediction in accordance with the intra prediction
mode information obtained in step S175 to generate a
prediction image. The generated prediction image is output
to the switch 125.

[0284]

On the other hand, in the event that determination is
made in step S174 that intra encoding has not been performed,
the processing proceeds;to step S177.

[0285]

In the event that *he image to be processed is an image
to be inter processed, the motion prediction/compensation
unit 122 is supplied with inter prediction mode information
for each block from the! lossless decoding unit 112, and also
reference frame informition for each block, difference
motion vector informatlon, and code number as to prediction
motion vector information.

[0286]

In step S178, the motion prediction/compensation unit
122 obtains the inter prediction mode, reference frame
information, difference motion vector information, and code
number as to predicti&n motion vector information. The

obtained difference motion vector information is stored in
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the difference vector buffer 131. The code number as to the
|

prediction motion vectior information is stored in the block

level code number bufier 132. The inter prediction mode

information and reference frame information are supplied to

the motion vector genisrating unit 133, though not

illustrated in the example in Fig. 21.

[0287]

In step S8178, the motion vector generating unit 133 and
prediction motion vecdtor generating unit 124 perform
reconstruction of mofion vector information. That is to say,
the prediction motion vector generating unit 124 obtains the
types of prediction motion vector information, based on the
code number assignation information from the code number
assigning buffer 12 and code number assigned to the
prediction motion vector information for each block from the
block level code nunber buffer 132. The prediction motion
vector generating unit 124 then generates prediction motion
vector information for each block by the corresponding
Expression of the cbove-described Expression (5), Expression
(9), and Expression (19), using the peripheral motion wvector
information from the motion vector buffer 134. The
generated predictiosn motion vector information is supplied
to the motion vector generating unit 133.

[0288]

The motion vector generating unit 133 adds the

&y
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prediction motion vec:or information of the current block
from the prediction mdotion vector generating unit 124 to the
difference motion information of the current block from the
difference vector buffer 131, and generates motion vector
information of the current block. The generated motion
vector information is supplied to the motion compensation
unit 135 along with :the inter prediction mode information.
Also, the motion vector information is also supplied to the
motion vector buffer 134 and stored.

[0289]

In step S179 the motion compensation unit 135 subjects
the reference image from the frame memory 119 to
compensation processing in the prediction mode which the
prediction mode information indicates, using the motion
vector information from the motion vector generating unit
133. The generated prediction image is supplied to the
switch 125.

[0290]

As described :¢dbove, with the image encoding device 51
and image decoding device 101, a variable mode is provided
in which the code number assignation as to the prediction
motion vector infofmation is changeable, so code number
assignation as to the prediction motion vector information
can be changed.

[0291]
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Accordingly, the code number assignation as to the
prediction motion vector information can be changed by the
user or an application, such that encoding efficiency or
subjective image quality i's improved. As a result, encoding
efficiency and subjective ‘image quality can be improved,
thereby achieving higher encoding efficiency.

[0292] ‘

[Ancother Configuration Exémple of Image Encoding Device]
Fig. 24 illustrates i:he configuration of another
embodiment of an image encoding device serving as an image

‘pfocessing device.

[0293]

The image encoding device 151 in Fig. 24 is common with
the image encoding device 51 in Fig. 7 regarding the point
of having an A/D convers%on unit 61, the screen rearranging
buffer 62, the computing unit 63, the oxrthogonal transform
unit 64, the quantizatioa unit 65, the‘storing buffer 67,
the inverse.quantization‘unit 68, the inverse orthogonal
transform unit 69, the cbmputing unit 70, the deblocking
filter 71, frame memory 72, the switch 73, the intra
prediction unit 74, the motion prediction/compensation unit
75, the prediction motion vector generating unit 76, the
prediction image select:ng unit 78, and the rate control

unit 79. Also, the imacje encoding device 151 in Fig. 24

differs from the image ==ncoding device 51 in Fig. 7
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regarding the point of the code number assigning unit 77 and
lossless encoding unit 66 having been replaced by a code
number assigning unit 161 énd lossless encoding unit 162
respectively, and the poiﬁt of an optimal code number
assignation determining uﬂit 163 having been added.
[0294] ‘

That is to say, withsthe image enceding device 51 in
Fig. 7, assignation of coﬁe numbers as to each prediction
motion vector information, which is the correlation between
the prediction motion vector information and code numbers,
was set by the user or arl application. Conversely, with the
image encoding device 15. in Fig. 24, every code number
assignation information -that is possible for the current
picture or slice is generated. All encoding information
(compressed image) relating the current picture or slice is
generated using every ccde number assignation information,
and these are temporarily stored in the lossless encoding
unit 162.
[0295] J

These encoding information are all supplied to the
optimal code number assignation determining unit 163. The
optimal code number assignation determining unit 163
generates a cost function value to each assignation, takes a

code number assignatiori of which the value is smallest as

optimal assignation as to the current picture or slice, and
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supplies that information to the iossless encoding unit 162.
[0296]

Of the encoding information /compressed image) relating
to every code number assignation Ehat is stored, the
lossless encoding unit 162 only oﬁtputs to the storage
buffer 67 that relating to the ortimal assignation.

[0297]

The decoding side device cor&esponding to this image
encoding device 151 is basicallyfof the same configuration
as the image decoding device 101(in Fig. 20, and accordingly
description therecf will be omitted.

[0298]

As described above, code aséignation as to prediction
motion vector information is not! restricted to being set by
user or application, and an arrdngement may be made where
optimal code assignation is decnded from code assignation as

\
to prediction motion vector information at the image
encoding device, so as to improve encoding efficiency and
subjective image quality.
[0299]

Note that description has been made above regarding
using temporal prediction motion vector information, spatial
prediction motion vector inforhation, and spatio-temporal

prediction motion vector information, as candidate

prediction motion vector information, but other prediction
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motion vector informatioq may be used as candidates as well,
as a matter of course.

[0300]

[Prediction motion vector information]

While description haé been made above using the method
described in NPL 1 as an example of a prediction motion
vector informaéion generating method, the following method,
for example, may be applied, unrestricted to this.

[0301]

For example, in the iase of the method illustrated in
the above-described NPL 1, the greater the number of
candidate prediction motion vector information which is
prediction motion vector information serving as candidates,
the greater the amount of processing the amount of
computation is. Alsc, with a current GOP, improving the
image quality of a referenced picture such as a P picture
for example also improves the image quality of a B picture
making reference thereto.

[0302]

Accordingly, an arrargement may be made where the
motion prediction/compensédtion unit 75 performs motion
prediction/compensation (e¢ncoding processing) using a
greater number of candidate motion vector information with
regard to a referenced piciture (e.g., P picture, etc.).

Also, an arrangement may ke made where the motion
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prediction/compensation unit 75 performs motion
prediction/compensation (encoding processing) using a
smaller number of candidate motion vector information with
regard to picture which is not referenced (e.g., B picture,
etc.), or motion vector encoding as with AVC is performed
instead of performing processing such as illustrated in NPL
1.

[0303]

For example, in a case of encoding a referenced picture
when processing another picture, the prediction motion
vector generating unit 76 is made to generate more candidate
motion vector information than with a case of encoding a
picture not referenced when processing another picture.

That is to say, in this case, the optimal prediction motion
vector selecting unit 93 selects optimal prediction motion
vector information from a greater number of candidate motion
vector information.

[0304]

Also, in a case of encoeding a picture not referenced
when processing another picture, the prediction motion’
vector generating unit 76 is made to generate fewer
candidate motion vector information than with a case of
encoding a picture referenced when processing another
picture, or alternatively, generate a single prediction

motion vector information as with AVC. That is to say, in
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this case, the optimal prediction motion vector selecting
unit 93 selects optimal prediction motion vector information
from a smaller number of candidate motion vector information,
or takes a single generated prediction motion vector
information as optimal prediction motion vector information.
[0305]

Thus, the image encoding device can improve encoding
efficiency with a smaller amount of computation.
[0306]

In this case as well, the image encoding device stores
information relating to which candidate prediction motion
vector to use, in each slice header or picture parameter set
(e.g., these information are transmitted to the decoding
device side).

[0307]
[Macroblocks]

Also, in the above description, the macroblock size has
been described regarding a case of 16 x 16 pixels, but the
present technology can be applied to extended macroblock
sizes as well.

(0308]

Fig. 25 is a diagram illustrating an example of an
extended macroblock size.
[0309]

Macroblocks made up of 32 x 32 pixels divided into
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blocks (partitions) of 32 x 32 pixels, 32 x 16 pixels, 16 x
32 pixels, and 16 x 16 pixels are shown from the left in
order on the upper tier in Fig. 25. Blocks made up of 16 x
16 pixels divided into blocks of 16 x 16 pixels, 16 x 8
pixels, 8 x 16 pixels, and 8 x 8 pixels are shown from the
left in order on the middle tier in Fig. 25. Also, blocks
made up of 8 x 8 pixels divided into blocks of 8 x 8 pixels,
8 x 4 pixels, 4 x 8 pixels, and 4 x 4 pixels are shown from
the left in order on the lower tier in Fig. 25.

[0310]

In other words, the macroblocks of 32 x 32 pixels may
be processed with blocks of 32 x 32 pixels, 32 x 16 pixels,
16 x 32 pixels, and 16 x 16 pixels shown on the upper tier
in Fig. 25.

[0311]

Also, the blocks of 16 x 16 pixels shown on the right
side on the upper tier may be processed with blocks of 16 x
16 pixels, 16 x 8 pixels, 8 x 16 pixels, and 8 x 8 pixels
shown on the middle tier in the same way as with the
H.264/AVC format.

[0312]

Further, the blocks of 8 x 8 pixels shown on the right
side on the middle tier may be processed with blocks of 8 x
8 pixels, 8 x 4 pixels, 4 x B pixels, and 4 x 4 pixels shown

on the lower tier in the same way as with the H.264/AVC

4
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format.
[0313]

With the extended macroblock sizes, by employing such a
hierarchical structure, regarding a 16 x l6-pixel block or
less, a greater block is defined as a superset thereof while
maintaining compatibility with the H.264/AVC format.

[0314]

The present technology may also be applied to the
extended macroblock sizes proposed as described above. In
the event of the present technology being applied to
extended macroblock sizes as well, a different code numbers
are assigned to prediction motion vector information between
normal macroblocks and extended macroblocks, for example,

' for example, a normal macroblock is configured of 16 x 16
pixels, and an extended macroblock is configured of 32 x 32
' pixels.

[0315]

Description has been made so far using the H.264/AVC
format as a base as a coding format, but is not restricted
to this. That is to say, the present technology can be
applied to other encoding formats / decoding formats which
perform motion prediction/compensation and further use
multiple prediction motion vector information for encoding
of motion vector information.

[0316]
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[Coding Unit]

Now, the macroblock size of 16 x 16 pixels is not
optimal for large image frames such as UHD (Ultra High
Definition; 4000 x 2000 pixels) which will be handled by
next-generation encoding formats.

[0317]

Accordingly, standardization of an encoding format
called HEVC (High Efficiency Video Coding) has currently
been advanced by JCTIVC (Joint Collaboration Team-Video
Coding) serving as a standardization organization of
collaboration between ITU-T (International Telecommunication
Union Telecommunication Standardization Sector) and ISO
(International Organization for Standardization)/IEC with
further improvement in encoding efficiency.

[0318] |

With AVC, a hierarchical structure is stipulated of
macroblocks and sub-macroblocks, as shown in Fig. 2, coding
unit (CU (Coding Unit)) is stipulated with HEVC, as shown in
Fig. 31.

[0319]

A (CU) is also referred to as Coding Tree Block (CTB),
and is a partial region of an image in picture increments,
serving as the same role as a macroblock in AVC. Whereas
the latter is fixed to the size of 16 x 16 pixels, the size

of the former is not fixed, and is specified within image
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compressed information in the respective sequence.
[0320]

For example, CUs having the maximum size (LCU (Large
Coding Unit)), and the minimum size (SCU (Smallest Coding
Unit)) are stipulated in a sequence parameter set (SPS
(Sequence Parameter Set)) included in encoded data tQ ke
output.

[0321]

Within each LCU, division can be made into CUs of
smaller sizes by setting split-flag = 1 within a range of
not being smaller than the size of an SCU. In the example
in Fig. 31, the size of the LCU is 128, and the maximum
hierarchical depth is 5. A CU having a size of 2N x 2N is
divided into a CU having a size of N x N which becomes one
lower hierarchical level when the valué of split flag is "1".
[0322]

Further, a CU is divided into prediction units
(Prediction Unit (PU)) which are regions (partial regions of
an image in picture increments) serving as intra or inter
prediction increments, and also divided into transform units
(Transform Unit (TU)) serving as regions (partial regions of
an image in picture increments) which are processing
increments of orthogonal transform. Currently, with the
HEVC encoding format, in addition to 4 x 4 and 8 x 8, 16 x

16 and 32 x 32 orthogonal transform can be employed.
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[0323]

In a case of an encoding format where CUs are defined
and the CUs are used as increments to perform various types
of processing, as with HEVC described above, macroblocks in
AVC can be considered to be equivalent to LCUs. Note
however, a CU has a hierarchical structure as shown in Fig.
31, so the size of the highest hierarchical level LCU
generally is set larger than an AVC macroblock, such as 128
x 128 pixels, for example.

[0324]

The present technology can also be applied to encoding
formats using such CUs, PUs, TUs, and so forth, instead of
macroblocks. That is to say, the processing increments for
prediction processing may be optional regions.

[0325]

Also, switching control of code numbers may be arranged
to be performed in optional processing increments, and may
be performed every region of prediction processing units,
such as CUs, PUs, and so forth, not just sequences, pictures,
and slices. In this case, the way of code number
assignation as to prediction motion vector information in
that region is controlled in accordance with the motion
features of the region to be processed, more specifically,
whether the region to be processed (current region) is a

region configured of a still image (still region) or is a

oo
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region configured of an image of a moving object (moving
region). That is to say, in this case, whether or not the
region is a still region is distinguished for each region.
[0326]

[Image Encoding Device]

Fig. 32 is a block diagram illustrating a primary
configuration example of an image encoding device in this
case.

[0327]

The image encoding device 700 shown in Fig. 32 is of
basically the same configuration as the image encoding
device 51 in Fig. 7, and encodes image data. We will say
that the image encoding device 700 performs inter processing
every prediction unit (PU), as described with reference to
Fig. 31.

[0328]

As shown in Fig. 32, the image encoding device 700 is
configured of an A/D conversion unit 701, a screen
rearranging buffer 702, a computing unit 703, an orthogonal
transform unit 704, a quantization unit 705, a lossless
encoding unit 706, and a storage buffer 707. Alsc, the
image encoding device 700 has an inverse quantization unit
708, an inverse orthogonal transform unit 709, a‘computing
unit 710, a deblocking filter 711, frame memory 712, a

switch 713, an intra prediction unit 714, a motion
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prediction/compensation unit 715, a prediction image
selecting unit 716, and a rate control unit 717.
[0329]

The image encoding device 700 further has a still
region determining unit 721 and a motion vector encoding
unit 722.

[0330]

The A/D conversion unit 701 performs A/D conversion of
an input image, and supplies the image data following
conversion (digital data) to the screen rearranging buffer
702 for storing. The screen rearranging buffer 702
rearranges the images of frames in the stored order for
display into.the order of frames for encoding according to
GOP, and supplies the images of which the frame order has
been rearranged to the computing unit 703. Also, the screen
rearranging buffer 702 supplies the images of which the
frame order has been rearranged to the intra prediction unit
714 and motion prediction/compensation unit 715.

[0331]

The computing unit 703 subtracts, from the image read
out from the screen rearranging buffer 702, the prediction
image supplied from the intra prediction unit 714 or motion
compensation/compensation unit 715 via the prediction image
selecting unit 716 from the image read out from the screen

rearranging buffer 702, and outputs the difference
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information thereof to the orthogonal transform unit 704.
[0332]

For example, in the case of an image on which inter
encoding is to be performed, the computing unit 703
subtracts the prediction image subtracted from the motion
compensation/compensation unit 715, from the image read out
from the screen rearranging buffer 702.

[0333]

The orthogonal transform unit 704 subjects the
difference information from the computing unit 703 to
orthogonal transform, such as discrete cosine transform,
Karhunen-Loéve transform, or the like. The orthogonal
transform method here is optional. The orthogonal transform
unit 704 outputs the transform coefficient thereof to the
quantizatioﬁ unit 705.

[0334]

The quantization unit 705 quantizes the transform
coefficient supplied from the orthogonal transform unit 704.
The quantization unit 705 sets quantization parameters
regarding target values of code amount supplied from the
rate control unit 717, and performs the guantization. Note
that the method for this quantization is optional. The
quantization unit 705 supplies the quantized transform
coefficient to the lossless encoding unit 706.

[0335]
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The lossless encoding unit 706 encodes the transform
coefficient quantized at the gquantization unit 705 by an
optional encoding method. The coefficient data is quantized
under the control of the rate control unit 717, and
accordingly the code amount thereof is the target value set
by the rate control unit 717 (or approximates the target
value) .

[0336]

Also, the lossless encoding unit 706 obtains
information indicating intra prediction from the intra
prediction unit 714, and obtains information indicating an
intra inter prediction mode, and so forth from the motion
prediction/compensation unit 715. Further, the lossless
encoding unit 706 obtains filter coefficients and the like
used at the loop filter 711.

[0337]

The lossless encoding unit 706 encodes these various
types of information, and takes these as part of header
information of the encoded data (multiplexes). The lossless
encoding unit 706 supplies the encoded data to the storage
buffer 707 for storage.

[0338]

With the lossless encoding unit 706, examples of

lossless encoding processing include such as variable length

coding, arithmetic coding, and so forth. Examples of the
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variable length coding include CAVLC (Context-Adaptive
Variable Length Coding) stipulated by the H.264/AVC format,
and so forth. Examples of the arithmetic coding include
CABAC (Context-Adaptive Binary Arithmetic Coding) and so
forth.

[0339]

The storage buffer 707 temporarily holds the encoded
data supplied from the lossless encoding unit 706. The
storage buffer 707 outputs the data held therein to, for
example, a downstream storage device (recording medium) or
transmission path or the like, not shown in the drawing.
[0340]

Also, the quantized transform coefficient output from
the quantization unit 705 is also input to the inverse
quantization unit 708. The inverse quantization unit 708
performs inverse quantization of the quantized transform
coefficient with a method corresponding to the quantization
by the quantization unit 705. Any method will suffice for
this inverse quantization method, as long as corresponding
to the quantization processing by the quantization unit 705.
The inverse quantization unit 708 supplies the obtained
transform coefficient to the inverse orthogonal transform
unit 709.

[0341]

The inverse orthogonal transform unit 709 performs
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inverse orthogonal transform of the transform coefficient
supplied from the inverse quantization unit 708 with a
method corresponding to the orthogonal transform processing
by the orthogonal transform unit 704. Any method will
suffice for this inverse orthogonal transform method, as
long as corresponding to the orthogonal transform processing
by the orthogonal transform unit 704. The output subjected
to inverse orthogonal transform (restored difference
information) is supplied to the computing unit 710.

[0342]

The computing unit 710 adds the inverse orthogonal
transform results supplied from the inverse orthogonal
transform unit 709, i.e., the restored difference
iﬁformation, to the prediction image supplied from the intra
prediction unit 714 or motion compensation/compensation unit
715 via the prediction image selecting unit 716, so as to
obtain a locally decoded image (decoded image). The decoded
image is supplied to the loop filter 711 or frame memory 712.
[0343]

The loop filter 711 includes a deblocking filter and
adaptive loop filter and the like, and performs filtering
processing as appropriate on the decoded image supplied from
the computing unit 710. For example, the loop filter 711
removes block noise of the decoded image by performing

deblocking filter processing on the decoded image. Also,
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for example, the loop filter 711 performs image quality
improvement on the deblocking filter processing results
(decoded image subjected to block noise removal) by
performing loop filter processing using a wiener filter
(Wiener Filter).

[0344]

Note that an arrangement may be made where the loop
filter 711 performs optional filter processing on the
decoded image. Also, an arrangement may be made where the
loop filter 711 supplies information such as filter
coefficients and the like used in filter processing to the
lossless encoding unit 706 as necessary, so as to have these
encoded.

[0345]

The loop filter 711 supplies the filter processing
results (decoded image after filter processing) to the frame
memory 712. Note that as described above, the decoded image
output from the computing unit 710 may be supplied to the
frame memory 712 without going through the loop filter 711.
That is to say, the filter processing by the loop filter 711
can be omitted.

[0346]

The frame memory 712 stores the image supplied thereto,

and supplies the stored decoded image to the selecting unit

713 at a predetermined timing, as a reference image.
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[0347]

The selecting unit 713 selects the supplying
destination of the reference image supplied from the frame
memory 712. For example, in the case of inter prediction,
the selecting unit 713 supplies the reference image supplied
from the frame memory 712 to the motion
compensation/compensation unit 715.

[0348]

The intra prediction unit 714 uses the pixel values
within the picture to be processed, which is the reference
image supplied from the frame memory 712 via the selecting
unit 713, to perform intra prediction (intra-screen
prediction) to generate a prediction image, basically in
processing increments of PUs. The intra prediction unit 714
performs this intra prediction in multiple modes (intra
prediction modes) prepared beforehand. The intra prediction
unit 714 is not restricted to modes stipulated by the AVC
encoding format, and can perform this intra prediction with
other optional modes as well.

[0349]

The intra prediction unit 714 generates prediction
images in all candidate intra prediction modes, evaluates
cost function values of the prediction images using the
input image supplied from the screen rearranging buffer 702,

and selects an optimal mode. Upon selecting the optimal
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intra prediction mode, the intra prediction unit 714
supplies a prediction image generated with that optimal mode
to the prediction image selecting unit 716.

[0350]

| Also, as described above, the intra prediction unit 714
supplies intra prediction mode information indicating the
intra prediction mode that has been employed, and so forth,
to the lossless encoding unit 706 as appropriate.

[0351]

The motion prediction/compensation unit 715 uses the
input image supplied from the screen rearranging buffer 702,
and the reference image supplied from the frame memory 712
via the selecting unit 713, to perform motion prediction
(inter prediction) basically in processing increments of PUs,
and perform motion compensation processing in accordance
with detected motion vectors, thereby generating a
prediction image (inter prediction image information). The
motion prediction/compensation unit 715 performs this inter
prediction in multiple modes (inter prediction modes)
prepared beforehand. The motion prediction/compensation
unit 715 is not restricted to modes stipulated by the AVC
encoding format, and can perform this intra prediction with
other optional modes as well.

[0352]

The motion prediction/compensation unit 715 generates

o
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prediction images in all candidate inter prediction modes,
evaluates cost function values of the prediction images, and
selects an optimal mode. Upon selecting an optimal inter
prediction mode, the motion prediction/compensation unit 715
supplies the prediction image generated in this optimal mode
to the prediction image selecting unit 716.

[0353]

The motion prediction/compensation unit 715 supplies
the lossless encoding unit 706 with information indicating
the inter prediction mode that has been employed, and
information necessary for performing processing in that
inter prediction mode at the time of decoding encoded data,
and so forth to the lossléss encoding unit 706, so as to be
encoded.

[0354]

The prediction image selecting unit 716 selects the
supply source of the prediction image to be supplied to the
computing units 703 and 710. For example, in the case of
inter encoding, the prediction image selecting unit 716
selects the motion prediction/compensation unit 715 as the
supply source of the prediction image, and supplies the
prediction image supplied from the motion
prediction/compensation unit 715 to the computing units 703
and 710.

[0355]



o

o

P
e
cz
()
(O
[de]

N

- 122 -
SP263467

The rate control unit 717 controls the rate of the
quantization operations of the quantization unit 705, based
on the code amount of the encoded data stored in the storage
buffer 707, such that overflow or underflow does not occur.
[0356]

The still region determining unit 721 distinguishes
whether or not the current region is a still region (still
region determination). The still region determining unit
721 supplies the determination results regarding whether or
not a still region, to the motion vector encoding unit 722.
[0357]

The motion vector encoding unit 722 controls code
number assignation as to prediction motion vector
information in an MV competition mode, based on the
determination results regarding whether or not a still
region, supplied from the still region determining unit 721.
[0358]

More specifically, the motion vector encoding unit 722
generates all prediction motion vector information regarding
all inter prediction modes using motion information of the
- peripheral region of the current region, and assigns code
- numbers for each generated prediction motion vector
information with a method based on the still region
determination results. Further, the motion vector encoding

~unit 722 determines an optimal prediction motion vector
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information, and generates difference between the optimal
prediction motion vector information and the motion
information (motion vector) of the current region
(difference motion information). The motion vector encoding
unit 722 supplies the generated difference motion
information and code number of prediction motion vector
information to the motion prediction/compensation unit 715.
[0359]

[Still Region Determination and Code Number Assignation]

First, determination of still region by the still
region determining unit 721 will be described in further
detail.

[0360]

As shown in Fig. 33 for example, the still region
determination by the still region determining unit 721 is
performed using motion information as to the Co-Located
region on a reference picture that has already been
processed (motion information has already been calculated)
at the point that the current region is processed. 1In the
case of Fig. 33, the current region is the PUqy, shown to
the right side in Fig. 33, and the Co-Located region thereof
is the PUg; of the reference picture shown to the left side
in Fig. 33. The still region determining unit 721 uses
(MVhcol, MVyco1) which are the horizontal component and

vertical component of the motion vector information of this
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Co-Located region PUq;, and reference index Refeo, to
perform still region determination of the current region
PUcurr -

[0361]

That is to say, in a case where the following
Expression (17) and Expression (18) hold, and also
Expression (19) holds, with 6 as a threshold, a case where
Ref PicR_reordering is applied, or a case where the
reference index Ref_.,; has a POC value indicating a picture
immediately before, the still region determining unit 721

determines the current region PU.ur to be a still region.

[0362]
[MVheor! < 0 .(17)
[MVyeor| < 6 . (18)
Refcer = 0 ... (19)
[0363]

By the value of the reference index Ref, being 0 in
Expression (19), the still region determining unit 721
determines that the reference region Pu.,; of the Co-Located
region in the reference picture is almost unmistakably
‘configured of a still image. Also, the value of O in
Expression (17) and Expression (18) should be 0 if both the
input image and reference image are original images
themselves with no encoding distortion. However, in reality,

though the input image is the original itself, the reference



o)
)
N~

(-
>
<
&S
.

¢

- 125 -
SpP263467

image is a decoded image and generally includes encoding
distortion. Accordingly, even in the case of a still image,
the 0 as the value of 0 is not necessarily appropriate.
[0364]

Accordingly, in the event that the value of the motion
vector has 1/4 pixel precision, the still region determining
unit 721 sets 0 = 4. That is to say, in the event that the
precision of the motion vector is within 1.0 in integer-
pixel precision, the still region determining unit 721
determines this to be a still region.

[0365]

Next, assignation of code numbers to prediction motion
vector information by the motion vector encoding unit 722
will be described in further detail. In the following, we
will say that motion vector information of prediction unit
PUy is MVpyy.

[0366]

NPL 1 and Joel Jung, Guillaume Laroche, "Competition-
Based Scheme for Motion Vector Selection and Coding", VCEG-
AC06, ITU - Telecommunications Standardization Sector STUDY
GROUP 16 Question 6 Video Coding Experts Group (VCEG) 29th
Meeting: Klagenfurt, Austria, 17-18 July, 2006 (hereinafter
referred to as NPL 2) propose a method of adaptively using,
as prediction motion vector information, one of the temporal

prediction motion vector information (Temporal Predictor)
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and spatio-temporal prediction motion vector information
(Spatio-Temporal Predictor) described with reference to Fig.
6, in addition to the spatial prediction motion vector
information (Spatial Predictor) obtained by the above-
described Expression (5).

[0367]

With NPL 2, the largest code number is assigned to
temporal prediction motion vector information (temporal
predictor). That is to say, in the case of this method,
with the prediction motion vector information to which code
‘number (code number) "y" as PMV,, in the case of the example
in Fig. 33, code numbers are assigned as with the following

Expressions (20) through (23).

[0368]
PMVyp = MVpya ... (20)
PMV, = MVpoo ... (21)
PMV, = MVpge ... (22)
PMV3 = MVpycor - .. (23)
10369]

As described above, in a case of performing mode
@etermination by RD optimization, a mode with a smaller code
gumber assigned thereto is more readily selected, with a
hower bit rate in particular, and accordingly, with the

method described in NPL 2, deterioration will be readily

observed between moving regions and still regions.



- 127 -
SP263467

[0370]

That is to say, as desdribed above with reference to
Fig. 13, there is concern that using motion correlation in
the spatial direction in a still region adjacent to a moving
region will result in motion vector information of the
moving region propagating to the still region and causing
image quality detefioration. However, with the method
described in NPL 2, a small code number that is readily
selected is always assigned to the spatial prediction motion
vector information (Spatial Predictor), so deterioration is
readily observed between moving regionsland still regions.
[0371]

As described above, the motion vector encoding unit 722
also generates prediction motion vector information using
motion information of peripheral regions of the current
region which is to be processed. In the case of the example
in Fig. 33, PUcyr of the current picture is the current
region, PU,, PU,, and PU. are regions situated spatially
peripheral as to the current region, and PU.; is a region
situated temporally peripheral as to the current region.
[0372]

In the following, a region which is thus spatially or
temporally (spatio-temporally) peripheral will be referred
to as a peripheral region. That is to say, we will refer to

PUa, PUp, and PU. as being spatial peripheral regions of
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PUcurr, and will refer to PU.: as being a temporal peripheral
region of PUcyrr.
[0373]

The motion veétor encoding unit 722 assigns code
numbers to these motion information of peripheral regions,
and at this time, controls the way in which code numbers as
assigned in accordance to the still region determination
results. More specifically, in a case where the above-
described Expression (17) and Expression (18) hold, and also
Expression (19) holds, a case where Ref PicR_reordering is
applied, or a case where the reference index Ref.,; has a POC
value indicating a picture immediately before, in the still
region determination the motion vector encoding unit 722
changes code number assignation as in the following

Expressions (24) through (27).

[0374]
PMVg = MVpycor «..(24)
PMV; = MVpy, ... (25)
PMV, = MVpy, ... (26)
PMV3; = MVpyc o (27)
[0375]

That is to say, with regard to a still region, the
smallest code number is assigned to the temporal prediction
motion vector informatiocn (temporal predictor), in order to

suppress propagation of motion vectors in a moving region.
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Thus, the motion vector encoding unit 722 can improve the
prediction precision of the prediction motion vector
information, and can improve encoding efficiency.

[0376]

Note that the still region determining unit 721
performs still region determination for each prediction unit,
so the motion vector encoding unit 722 performing code
number assignation following the determination of the still
region determining unit 721 enables further improvement of
the prediction precision of prediction motion vector
information, and enables further improvement of encoding
efficiency.

[0377]

Note that the way of assigning code numbers in a case
:of determination being made as a still region may be other
than the Expressions (24) through (27). That is to say, in
a case of determination being made that a still region, it
is sufficient to assign code numbers to the temporal
prediction motion vector information (temporal predictor)
that are smaller than a case of determination being made
that a moving region configured of an image of a moving
object, at the least. For example, the motion vector
encoding unit 722 may assign PMV; or PMV; to MVpyce:.

[0378]

Also, an arrangement may be made wherein the motion
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vector encoding unit 722 can change the code number to be
assigned, in accordance with the precision (accuracy) of the
still region determination. For example, an arrangement may
be made wherein the still region determination is a soft
decision, and the higher the accuracy, the smaller a code
number the motion vector encoding unit 722 assigns.

[0379]

Further, description has been made above regarding an
example of PU,, PU,, PU., and PU.,) as peripheral regions to
assign code numbers to, but an arrangement may be made where
other optional regions are peripheral regions, and code
number assignation is performed as to the motion vector
information of those peripheral regions as well. That is to
say, not only is the position of peripheral regions to which
code number assignation is to be performed optional, but
also the number thereof (i.e., the number of code numbers to
be assigned) is optional.

[0380]

Also, description has been made above that the way of
assigning smaller code numbers to spatial prediction motion
vector information (spatial predictor) is an initial state,
and in the event that the still region determining unit 721
determines that the current region is a still region, the
way of assigning is changed so as to assign smaller code

numbers to temporal prediction motion vector information
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(temporal predictor), however, unrestricted to this, an
arrangement may be made wherein the way of assigning smaller
code numbers to temporal prediction motion vector
information (temporal predictor) is an initial state, and in
the event that the still region determining unit 721
determines that the current region is a still region, the
way of assigning is changed so as to assign smaller code
numbers to spatial prediction motion vector information
(spatial predictor).

[0381]

Also, description has been made above that in the event
that the still region determining unit 721 determines that
the current region is a still region, motion vector encoding
unit 722 assigns smaller code numbers to temporal prediction
motion vector information (temporal predictor), but an
arrangement may be made where further, the temporal
prediction motion vector information (temporal predictor) is
forcibly selected as prediction motion vector information
(only temporal prediction motion vector information (MVpyeoi)
is generated as candidate prediction motion vector
information).

[0382]

Accordingly, the motion vector encoding unit 722 can

select the temporal prediction motion vector information

(temporal predictor) as the prediction motion vector
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information of the still region in a more sure manner.
Accordingly, the motion vector encoding unit 722 can
suppress motion vectors in the moving region from
propagating to the still region in a more sure manner.
However, in the event that there is the possibility of
erroneous termination occurring in the still region
determination, prediction motion vector information is
preferably selected in the conventional manner using cost
function values and the like.

[0383]

Also, description has been made above with PU,, PU,, and
PU. as spatial peripheral regions of PUcurr, and PUc:1 as a
temporal peripheral region of PUcyr, but spatial peripheral
regions and temporal peripheral regions are not restricted
to this, and may be any region as long as motion information
has already been generated at the point in time of taking
the current region as an object of processing.

[0384]
[Motion Prediction/Compensation Unit, Still Region
Determining Unit, and Motion Vector Encoding Unit]

Fig. 34 is a block diagram illustrating a primary
configuration example of the motion prediction/compensation
unit 715, still region determining unit 721, and motiocn
vector encoding unit 722.

[0385]
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As shown in Fig. 34, the motion prediction/compensation
unit 715 has a motion search unit 731, a cost function
calculating unit 732, a mode determining unit 733, a motion
compensating unit 734, and a motion information buffer 735.
[0386]

Also, the motion vector encoding unit 722 has a code
number assigning unit 741, a prediction motion vector
generating unit 742, and a difference motion vector
generating unit 743.

[0387]

The motion search unit 731 receives input of input
image pixel values from the screen rearranging buffer 702
and reference image pixel values from the frame memory 712.
The motion search unit 731 performs motion search processing
on all inter prediction mecdes, and generates motion
information including a motion vector and reference index.
The motion search unit 731 supplies the motion information
to the prediction motion vector generating unit 742 of the
motion vector encoding unit 722.

[0388]

Also, the still region determining unit 721 obtains
peripheral information which is motion information of
peripheral regions stored in the motion information buffer
735 of the motion prediction/compensation unit 715, and

determines whether or not the region to be processed
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(current region) is a still region or not, from the
peripheral motion information.
[0389]

For example, with regard to a temporal peripheral
region PUc1, 1in a case where Expression (17) and Expression
(18) hold, and also Expression (19) holds, a case where
Ref PicR reordering is applied, or a case where the
reference index Ref.,) has a POC value, the still region
determining unit 721 determines that the current region
PUcurr is a still region. The still region determining unit
721 supplies such still region determination results to the
code number assigning unit 741 of the motion vector encoding
unit 722,

[0390]

The code number assigning unit 741 of the motion wvector
encoding unit 722 obtains peripheral motion information from
the motion information buffer 735 of the motion
prediction/compensation unit 715, and also obtains still
region determination results from the still region
determining unit 721. The code number assigning unit 741
determines the way toc assign code numbers to each adjacent
metion information, and supplies this way to assign to the
prediction motion vector generating unit 742 which controls
code number assignation control signals.

[0391]
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Upon obtaining motion information of each inter
prediction mode for the current PU from the motion search
unit 731, the prediction motion vector generating unit 742
obtains peripheral motion information corresponding toc each
motion information from the motion information buffer 735.
The prediction mdtion vector generating unit 742 uses this
peripheral motion information to generate multiple candidate
prediction motion vector information as described in NPL 2.
Note however, than unlike the method described in NPL 2,
code numbers set by the code number assigning unit 741 are
assigned to each prediction motion vector information.
[0392]
| That is to say, the prediction motion vector generating
unit 742 generates spatial prediction motion vector
information (Spatial Predictor) according to the above-
described Expression (5) as to the current PU. Also, the
prediction motion vector generating unit 742 generates
temporal prediction motion vector information (Temporal
Predictor) according to the above-described Expression (9)
as to the current PU. Further, the prediction motion vector
generating unit 742 generates spatio-temporal prediction
motion vector information (Spatio-~Temporal Predictor)
according to the above-described Expression (10) as to the
current PU. The prediction motion vector generating unit

742 assigns the code numbers set by the code number
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assigning unit 741 to each of the obtained prediction motion
vector information.
[0393]

The prediction motion vector generating unit 742 then
supplies the motion information obtained from the motion
search unit 731, each generated candidate prediction motion
. vector information, and code numbers respectively assigned
to each, to the difference motion vector generating unit 743.
[0394]

The difference motion vector generating unit 743
selects an optimal one from the prediction motion vector
information supplied thereto, for each inter prediction mode,
and generates difference motion vector information including
the difference value between the motion information and the
prediction motion vector information thereof. The
difference motion vector generating unit 743 supplies the
generated difference motion vector information in each inter
prediction mode, the prediction motion vector information of
the selected inter prediction mode, and the code number
thereof, to the cost function calculating unit 732 or the
motion prediction/compensation unit 715.

[0395]

Also, the motion search unit 731 uses the searched

motion vector information to perform compensation processing

on the reference image, and thus generates a prediction
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image. Further, the motion search unit 731 calculates the
difference between the prediction image and the input image
{difference pixel values), and supplies the difference pixel
values to the cost function calculating unit 732.

[0396]

The cost function calculating unit 732 uses the
difference pixel values of each inter prediction mode,
supplied from the motion search unit 731, and calculates the
cost function values in each inter prediction mode. The
cost function calculating unit 732 supplies the cost
function value in each inter prediction mode that have been
calculated, the difference motion information in each inter
prediction mode, the prediction ﬁotion vector information in
each inter prediction mode, and the code numbers thereof, to
the mode determining unit 733.

[0397]

The mode determining unit 733 determines which of the
" inter prediction modes to use, using the cost function
values as to the inter prediction modes, and takes the inter
prediction mode with the smallest cost function value as
being an optimal prediction mode. The mode determining unit
733 supplies the optimal mode information which is
information relating to the optimal prediction mode thereof,
and the difference motion information, prediction vector

information, and code number, of the inter prediction mode
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selected to be the optimal prediction mode, to the motion .

compensating unit 734.

+ [0398]

The motion compensating unit 734 obtains a motion
vector from the supplied optimal prediction mode's
difference emotion information and prediction motion vector
information, and performs compensation of the reference
image from the frame memory 712 using the obtained motion
vector, thereby generating a prediction image for the
optimal prediction mode.

[0399]

In the event that inter prediction has been selected by
the prediction image selecting unit 716, a signal indicating
this is supplied from the prediction image selecting unit

716. In response to this, the motion compensating unit 734

' supplies the optimal prediction information, and the

difference motion vector information of that mode, and also
the code number of the prediction motion vector information
of that mode, to the lossless encoding unit 706.

[0400]

Also, the motion compensating unit 734 stores in the
motion information buffer 735 information obtained from the
difference motion vector information of the mode selected to
be the optimal prediction mode and the prediction motion

vector information, i.e., the motion information of the
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optimal prediction mode. Note that in the event that inter
prediction is not selected by the prediction image selecting
unit 716 (i.e., in the event that an intra prediction image
is selected), a 0 vector is stored in the motion information
buffer 735 as motion vector information.

[0401]

The motion information buffer 735 stores motion
information of the optimal prediction mode of regions
processed in the past. The stored motion information is
supplied to the still region determining unit 721, code
number assigning unit 741, and prediction motion vector
generating unit 742, as peripheral motion information, in
processing as to regions processed later in time than that
region.

[0402]

As described above, the still region determining unit
721 performs determination regarding whether or not a still
region, for every prediction processing unit. The motion
vector encoding unit 722 then controls assigning of code
numbers based on the still region determination results, and
in the event of a still region, assigns the smallest code
number to temporal prediction motion vector information
(temporal predictor). The motion prediction/compensation
unit 715 then encodes the difference motion information and

code number of prediction motion vector information
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generated by the motion vector encoding unit 722.

Accordingly, the image encoding device 700 can improve
prediction precision of prediction motion vector information,
and can improve encoding efficiency.

[0403]

[Flow of Processing]

Next, the flow processing executed at the image
encoding device 700 will be described. The encoding
processing and intra prediction processing are executed
“basically in the same way as with the flowcharts described
with reference to Fig. 16 and Fig. 17. That is to say, the
same processing as with the case of the image encoding
device 51 executing is performed. Accordingly, description
of these.will be omitted.

[0404]

Next, an example of inter motion prediction processing
executed in step S22 of Fig. 16 will be described with
reference to the flowchart in Fig. 35.

[0405]

Upon inter motion prediction processing starting in
step 8701, in this case, the motion search unit 731 performs
motion searching as to each inter prediction mode, and
generafes motion information and difference pixel values.
[0406]

In step S702, the still region determining unit 721
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obtains motion information of the Co-Located region which is
a temporal peripheral region. In step S703, the still
region determining unit 721 determines Qhether or not the
current region is a still region, based on the motion
information of the Co-Located region.

[0407]

In step S704, the code number assigning unit 741
determines code number assignation to the prediction motion
vector information in accordance with the still region
determination results.

[0408]

In step S705, the prediction motion vector generating
unit 742 generates all candidate prediction motion vector
information.

[0409]

In step S706, the difference motion vector generating
unit 743 determines the optimal prediction motion vector
information as to each inter prediction mode. Also, the
difference motion vector generating unit 743 generates
difference motion information including a difference motion
vector, which is the difference between the prediction
motion vector information and motion vector of motion
information.

[0410]

In step 5707, the cost function calculating unit 732
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calculates a cost function value for each inter prediction
mode.
(0411]

In step S708, the mode determining unit 733 determines
the optimal inter prediction mode (also called optimal
prediction mode) which is the optimal inter prediction mode,
using the cost function values calculated in step S707.
[0412]

In step S709, the motion compensating unit 734 performs
motion compensation in the optimal inter prediction mode.

In step S710, the motion compensating unit 734 supplies the
prediction image obtained by motion compensation in step
S709 to the computing unit 703 and computing unit 710 via
the prediction image selecting unit 716, and generates
difference image information and a decoded image. Also, in
step S711, the motion compensating unit 734 supplies
information relating to the optimal inter prediction mode,
such as the optimal prediction mode information, difference
motion information, and code number of the prediction motion
vector information, and so forth, to the lossless encoding
unit 706, so as to be encoded.

[0413]

In step S712, the motion information buffer 735 stores
the motion information selected in the optimal inter

prediction mode. Upon storing the motion information, the
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motion information buffer 735 ends the inter motion
prediction processing.
[0414]

By performing processing as described above, the image
encoding device 700 can improve prediction precision of
prediction motion vector information, and can improve
encoding efficiency.

[0415]
[Image Decoding Device]

Fig. 36 is a block diagram illustrating a primary
configuration example of an image decoding device
corresponding to the image encoding device 700 in Fig. 32.
[0416]

The image decoding device 800 shown in Fig. 36 is of
basically of the same configuration as the image decoding
device 101 in Fig. 20. The image decoding device 800
decodes encoded data generated by the image encoding device
700, with a decoding method corresponding to the encoding
method thereof. Also, we will say that the image decoding
device 800 performs inter prediction every prediction unit
(PU), in the same way as with the image encoding device 700.
[0417]

As shown in Fig. 36, the image decoding device 800
includes a storage buffer 801, a lossless decoding unit 802,

an inverse quantization unit 803, an inverse orthogonal
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transform unit 804, a computing unit 805, a loop filter 806,
a screen rearranging buffer 807, and a D/A conversion unit
808. Also, the image decoding device 800 includes frame
memory 809, a selecting unit 810, an intra prediction unit
811, a motion prediction/compensation unit 812, and a
sélecting unit 813.

{0418]

| Further, the image decoding device 800 includes a still
region determining unit 821 and a motion vector decoding
unit 822.

[0419]

The storage buffer 801 stores encoded data transmitted
thereto, and supplies the encoded data to the lossless
decoding unit 802 at a predetermined timing. The lossless
decoding unit 802 decodes the information that has been
encoded by the lossless encoding unit 706 in Fig. 32,
supplied by the storage buffer 801, by a format
corresponding to the encoding format of the lossless
encoding unit 706. The lossless decoding unit 802 supplies
‘the quantized coefficient data of the difference image
obtained by decoding to the inverse quantization unit 803.
Also, the lossless decoding unit 802 determines whether an
intra prediction mode has been selected or inter prediction
mode has been selected for the optimal prediction mode, and

supplies the information relating to that optimal mode to
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the one of the intra prediction unit 811 and motion
prediction/compensation unit 812 of the mode that has been
determined to have been selected.

[0420]

That is to say, for example, in the event that inter
prediction mode has been selected as the optimal prediction
mode at the image encoding unit 700, information relating to
that optimal prediction mode is supplied to the motion
prediction/compensation unit 812.

[0421]

The inverse quantization unit 803 performs inverse
quantization of the quantized coefficient data obtained by
being decoded by the lossless decoding unit 802 with a
format corresponding to the quantization format of the
quantization unit 705 in Fig. 32, and supplies the obtained
coefficient data to the inverse orthogonal transform unit
804.

[0422]

The inverse orthogonal transform unit 804 performs
inverse orthogonal transform of the coefficient data
supplied form the inverse quantization unit 803 with a
format corresponding to the orthogonal transform format of
the orthogonal transform unit 704 in Fig. 32. The inverse
orthogonal transform unit 804 obtains decoded residual data

corresponding to the residual data before being subjected to
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orthogonal transform at the image encoding unit 700, by this
inverse orthogonal transform processing.
[0423]

The residual data obtained by being subjected to
orthogonal transform is supplied to the computing unit 805.
Also, prediction image is supplied from the intra prediction
unit 811 or motion predittion/compensation unit 812 to the
computing unit 805, wvia the selecting unit 813.

[0424]

The computing unit 805 adds the decoded residual data
and prediction image, so as to obtain decoded image data
corresponding to the image data before the prediction image
was subtracted by the computing unit 703 of the image
encoding device 700. The computing unit 805 supplies the
decoded image data to the loop filter 806.

[0425]

The loop filter 806 subjects the supplied decoded image
to deblocking filter processing and loop filter processing
including adaptive loop filter processing and the like as
appropriate and supplies these to the screen rearranging
buffer 807.

[0426]
| The loop filter 806 includes a deblocking filter and
adaptive loop filter and the like, and performs filtering

processing as appropriate on the decoded image supplied from
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the computing unit 705. For example, the loop filter 806
removes block noise of the decoded image by performing
deblocking filter processing on the decoded image. Also,
for example, the loop filter 806 performs image quality
improvement on the deblocking filter processing results
(decoded image subjected to block noise removal) by
performing loop filter processing using a wiener filter
(Wiener Filter).

[0427]

Note that an arrangement may be made where the loop
filter 806 performs optional filter processing on the
decoded image. Also, an arrangement may be made where the
loop filter 806 uses filter coefficients supplied from the
image encoding device 700 in Fig. 32 to perform filter
processing.

[0428]

The loop filter 806 supplies the filter processing
results (deccded image after filter processing) to the
screen rearranging buffer 807 and frame memory 809. Note
that the decoded image output from the computing unit 805
may be supplied to the screen rearranging buffer 807 and
frame memory 809 without going through the loop filter 806.
That is to say, the filter processing by the loop filter 806
can be omitted.

[0429]
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The screen rearranging buffer 807 rearranges images.
That is to say, the sequence of frames rearranged for the
encoding sequence by the screen rearranging buffer 702 in
Fig. 32 is rearranged in the original display sequence. The
D/A conversion unit 808 performs D/A conversion of the image
supplied from the screen rearranging buffer 807, and outputs
to an unshown display for display.

[0430]

The frame memory 809 stores the decoded image supplied
thereto, and supplies the stored decoded image to the
selecting unit 810 as a reference image, either at a
predetermined timing or based on an external request from
the intra prediction unit 811 or motion
prediction/compensation unit 812 or the like.

[0431]

The selecting unit 810 selects the supply destination
of the reference image supplied from the frame memory 809.
In the event of decoding an image subjected to intra
encoding, the selecting unit 810 supplies the reference
image supplied from the frame memory 809 to the intra
prediction unit 811. Also, in the event of decoding an
image subjected to inter encoding, the selecting unit 810
supplies the reference image supplied from the frame memory
809 to the motion prediction/compensation unit 812.

[0432]
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The intra prediction unit 811 is supplied with
information indicating the intra prediction mode, obtained
by decoding the header information, and so forth, from the
lossless decoding unit 802. The intra prediction unit 811
performs intra prediction using the reference image obtained
from the frame meﬁory 809 in the intra prediction mode used
at the intra prediction unit 714 in Fig. 32, thereby
generating a prediction image. The intra prediction unit
811 supplies the generated prediction image to the selecting
unit 813.

[0433]

The motion prediction/compensation unit 812 obtains
information obtained by decoding the header information
(optimal prediction mode information, difference information,
and code number of prediction motion vector information and
so forth) from the lossless decoding unit 802.

[0434]

The motion prediction/compensation unit 812 performs
inter prediction using the reference image obtained from the
frame memory 809, in the same inter prediction mode used by
the motion prediction/compensation unit 715 in Fig. 32, thus
generating a prediction image. That is to say, the motion
prediction/compensation unit 812 can perform this inter
prediction in an optional mode other than the modes

stipulated by the AVC encoding format, in the same way as
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with the motion prediction/compensation unit 715 in Fig. 32.
[0435]

The still region determining unit 821 performs
basically the same processing as with the still region
determining unit 721, and determines whether or not the
current region is a still region. That is to say, in a case
where Expression (17) and Expression (18) hold, and also
Expression (19) holds, a case where Ref PicR reordering is
applied, or a case where the reference index Ref.,; has a POC
value, from the motion information of the CO-Located region
of the current region, the still region determining unit 821
determines that the current region PUqyr is a still region.
[0436]

The still region determining unit 821 performs such
still region determination in prediction processing units,
and supplies the still region determination results to the
motion vector decoding unit 822.

[0437]

The motion vector decoding unit 822 controls the way in
which code numbers are assigned to prediction motion vector
information following the still region determination results
supplied from the still region determining unit 821,
analyzes the code numbers of the prediction motion vector
information supplied from the motion prediction/compensation

unit 812 under this control, and reconstructs the prediction
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motion vector information.
[0438]

That is to say, by controlling the way of assigning
code numbérs following the still region determination
results determined by the still region determining unit 821
with the same method as with the still region determining
unit 721 in Fig. 32, the motion vector decoding unit 822 can
correctly replicate the way of assigning code numbers by the
motion vector encoding unit 722 in Fig. 32. Thus, by
correctly replicating the way of assigning code numbers by
the motion vector encoding unit 722, the motion vector
decoding unit 822 can correctly analyze the code numbers of
the prediction motion vector information supplied from the
image encoding device 700, and correctly reconstruct the
prediction motion vector information.

[0439]

The motion vector decoding unit 822 supplies the
reconstructed prediction motion vector information to the
motion prediction/compensation unit 812. The motion
prediction/compensation unit 812 uses this prediction motion
vector information to reconstruct the motion vector
information, uses this motion vector information to perform
motion compensation, and thus generates a prediction image.
The motion prediction/compensation unit 812 supplies the

generated prediction image to the selecting unit 813.
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[0440]

The selecting unit 813 selects the supply source of the
prediction image for supply to the computing unit 805. That
is to say, the selecting unit 813 supplies the prediction
image generated by the motion prediction/compensation unit
812 or the intra prediction unit 811 to the computing unit
805.

[0441]

Thus, by controlling the code numbers to be assigned to
the prediction motion vector information based on the
determination results of the still region determination in
prediction processing units by the still region determining
unit 821, the motion vector decoding unit 822 can correctly
replicate the way of assigning code numbers at the image
encoding device 700. Accordingly, the motion vector
decoding unit 822 can correctly analyze the code numbers of
the prediction motion vector information supplied from the
image encoding device 700, and correctly reconstruct the
prediction motion vector information.

[0442]

Accordingly, the image decoding device 800 can
correctly decode the encoded data which the image encoding
device 700 has encoded, and realize improvement in encoding
efficiency.

[0443]
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[Motion Prediction/Compensation Unit, Still Region
Determining Unit, and Motion Vector Decoding Unit]

Fig. 37 is a block diagram illustrating a primary
configuration example of the motion prediction/compensation
unit 812, still region determining unit 821, and motion
vector decoding unit 822,

[0444]

As shown in Fig. 37, the motion prediction/compensation
unit 812 has a difference motion information buffer 831, a
prediction motion vector information buffer 832, a motion
information reconstructing unit 833, a motion compensation
unit 834, and a motion information buffer 835.

[0445]

Also, the motion vector decoding unit 822 has a code
number assigning unit 841 and a prediction motion vector
reconstructing unit 842.

[0446]

The difference motion information buffer 831 stores the
difference motion information supplied from the lossless
decoding unit 802. This difference motion information is
difference motion information of the inter prediction mode
selected as the optimal prediction mode, supplied from the
image encoding device 700. The difference motion
information buffer 831 supplies the stored difference motion

information to the motion information reconstructing unit
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833, either at a predetermined timing or based on an
external request from the motion information reconstructing
unit 833.

[(0447]

The prediction motion vector information buffer 832
stores the prediction motion vector information supplied
from the lossless decoding unit 802. The code number of
this prediction motion vector information has been supplied
from the image encoding unit 700, and is a code number
assigned to the prediction motion vector information of the
inter prediction mode selected as being the optimal
prediction mode. The prediction motion vector information
buffer 832 supplies the stored a code number of the
prediction motion vector information to the prediction
motion vector reconstructing unit 842 of the motion vector
decoding unit 822, either at a.predetermined timing or based
on an external request from the prediction motion vector
reconstructing unit 842.

[0448]

Also, the still region determining unit 821 obtains
motion information of the Co-Located region from the motion
information buffer 835, for each region in prediction
processing units, and performs still region determination.
The still region determining unit 821 supplies the

determination results (still region determination results)
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to the code number assigning unit 841 of the motion vector
decoding unit 822.
t0449]

The code number assigning unit 841 of the motion vector
decoding unit 822 follows the still region determination
results supplied from the still region determining unit 821
to control the way of code number assignation, each region
in prediction processing units, and supplies code number
assignation control signals to the prediction motion vector
reconstructing unit 842.

[0450]

The prediction motion vector reconstructing unit 842
analyzes the code number of the prediction motion vector
information obtained from the prediction motion vector
information buffer 832, using the way of assigning code
numbers, specified for each region in prediction processing
units, from the code number assigning unit 841. The
prediction motion vector reconstructing unit 842 identifies
prediction motion vector information corresponding to the
aﬁalyzed code number, and reconstructs that prediction
motion vector information. That is to say, the prediction
motion vector reconstructing unit 842 obtains peripheral
motion information of a peripheral region corresponding to
the code number from the motion information buffer 835, and

takes the peripheral motion information as being prediction
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motion vector information.
[0451]

The prediction motion vector reconstructing unit 842
supplies the reconstructed prediction motion vector
information to the motion information reconstructing unit
833 of the motion prediction/compensation unit 812.

[0452]

The motion information reconstructing unit 833 of the
motion prediction/compensation unit 812 adds the prediction
motion vector information obtained from the prediction
motion vector reconstructing unit 842 to the difference
motion information obtained from the difference motion
information buffer 831, and reconstructs the motion
information of the current region (current PU). The motion
information reconstructing unit 833 supplies the motion
information of the reconstructed current region to the
motion compensation unit 834.

[0453]

The motion compensation unit 834 performs motion
compensation on reference image pixel values obtained from
the frame memory 809, using the motion information of the
current region, and generates a prediction image. The
motion compensation unit 834 supplies the reference image
pixel values to the computing unit 805 via the selecting

unit 813.
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[0454]

| Also, the motion information reconstructing unit 833
supplies the motion information of the current region that
has been reconstructed to the motion information buffer 835
as well.
[0455]

The motion information buffer 835 stores the motion
information of the current region supplied from the motion
information reconstructing unit 833. The motion information
buffer 835 supplies that motion information to the still
region determining unit 821 and prediction motion vector
reconstructing unit 842 as peripheral motion information, in
prodessing as to other regions processed later in time from
the current region.

[0456]

By each part performing processing as described above,
the\image decoding device 800 can correctly decode encoded
data encoded by the image encoding device 700, and improved
encoding efficiency can be achieved.

[0455]
[Flow of Processing]

Next, the flow of processing executed by this image
decoding device 800 will be described. The image decoding
device 800 performs decoding processing to decode encoded

data in the same way as with that described with reference
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to the flowchart in Fig. 22. That is to say, the image
decoding device 800 performs decoding processing basically
in the same way as with the case of the image decoding
device 101. Note however, the prediction processing in step
S138 in Fig. 22 is executed as follows.

[0458]

An example of the flow of prediction processing
executed in step S138 in Fig. 22 with the case of the image
decoding device 800 will be described with reference to the
flowchart in Fig. 38.

[0459]

Upon prediction processing being started, in step S801
the lossless decoding unit 802 determines whether or not the
encoded data to be processed has been intra encoded, based
on information relating to the optimal prediction mode
supplied form the image encoding device 700. In the event
that determination is made that this has been intra encoded,
the lossless decoding unit 802 advances the processing to
step S802.

[0460]

In step S802, the intra prediction unit 811 obtains the
iﬂtra prediction mode information. In step S803, the intra
prediction unit 811 performs intra prediction using the
iqtra prediction mode information obtained in step S8002 to

generate a prediction image. Upon generating the prediction
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image, the intra prediction unit 811 ends the prediction
processing, and returns the processing to Fig. 22.

[0461]

Also, in the event that determination is made in step
S801 that inter encoding has been performed, the lossless
decoding unit 802 advances the processing to step S804.
[0462]

In step S804, the motion prediction/compensation unit
812 performs inter motion prediction processing. Upon the
inter motion prediction processing ending, the motion
prediction/compensation unit 812 ends the prediction
processing, and returns the processing to Fig. 22.

[0463]

Next, an example of the flow of inter motion prediction
prScessing executed in step S804 in Fig. 38 will be
described with reference to the flowchart in Fig. 39.
[0464]

Upon inter motion prediction processing being started,
in| step S821, the motion prediction/compensation unit 812
obtains information relating to the motion prediction as to
the current region. For example, the prediction motion
vector information buffer 832 obtains the code number of
prediction motion vector information, and the difference
motion information buffer 831 obtains difference motion

information.
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[0465]

In step S822, the still region determining unit 821
obtains motion information of a Co-Located region from the
motion information buffer 835. In step S823, the still
region determining unit 821 determines whether or not the
current region is a still region, based on that information,
as described above.

[0466]

In step S824, the code number assigning unit 841
dec?des a code number as to the prediction motion vector
information in accordance with the still region
determination results in step S823. 1In step S825, the
prediction motion vector reconstructing unit 842 analyzes
thelcode number of the prediction motion vector information
following the assignment decided in step S824, and
reconstructs the prediction motion vector information.
[0467]

In step S826, the motion information reconstructing
unit 833 reconstructs the motion information of the current
region, 'using the prediction motion vector information
reconstructed in step S825, and the difference motion
information obtained in step S821.

[0468]
| In step S827, the motion compensation unit 834 performs

motion compensation on the reference image obtained by the
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frame memory 809, with the motion information reconstructed
in step S$826.
[0469]

In step S828, the motion compensation unit 834 supplies
the p?ediction image generated by the processing in step
S827 to the computing unit 805‘via the selecting unit 813,
so as, to generate a prediction image. In step S829, the
motion information buffer 835 stores the motion information
reconstructed in step S826. This motion information is used
as peripheral information in processing as to other regions
performed later in time.

[0470]

Upon the motion information being stored, the motion
information buffer 835 ends the inter motion prediction
processing, and returns the processing to Fig. 38.

[0471]

By performing each processing as described above, the
image decoding device 800 can correctly decode the encoded
data encoded by the image encoding device 700, and can
realize improved encoding efficiency.

[0472]

Note that the present technology can be applied to
image encoding devices and image decoding devices used for
receiving image information (bit stream) compressed by

orthogonal transform such as discrete cosine transform or
|
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fhe like, and motion compensation, as with MPEG, H.26x, or
the like, via network media such as satellite broadcasting,
gable television, the Internet, cellular phones, or the like.
Also, the present technology can be applied to image
encoding devices and image decoding devices used for
processing on storage media such as optical discs, magnetic
disks, flash memory, and so forth. Further, the present
technology can be applied to motion prediction/compensation
devices included in these image encoding devices and image
decoding devices and so forth.

[0473]

The above-described series of processing may be .
executed by hardware, or may be executed by software. In
the event of executing the series of processing by software,
a program making up the software thereof is installed in a
computer. Here, examples of the computer include a computer
built into dedicated hardware, a general-purpose personal
computer whereby various functions can be executed by
various types of programs being installed thereto, and so
forth.

[0474]
IConfiguration Example of Personal Computer]

Fig. 26 is a block diagram illustrating a configuration
example of the hardware of a computer which executes the

above-described series of processing using a program.
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[0475]

With the computer, a CPU (Central Processing Unit) 201,
ROM fRead Only Memory) 202, and RAM (Random Access Memory)
203 are mutually connected by a bus 204.

[0476]

Further, an input/output interface 205 is connected to
the bus 204. An input unit 206, an output unit 207, a
storage unit 208, a communication unit 209, and a drive 210
are connected to the input/output interface 205.

[0477]

The input unit 206 is made up of a keyboard, a mouse, a
microphone, and so forth. The output unit 207 is made up of
a display, a speaker, and so forth. The storage unit 208 is
made up of a hard disk, nonvolatile memory, and so forth.
The communication unit 209 is made up of a network interface
and so forth. The drive 210 drives a removable medium 211
such as a magnetic disk, an optical disc, a magneto-optical
disk, semiconductor memory, or the like.

[0478]

With the computer thus configured, for example, the CPU
2Ql loads a program stored in the storage unit 208 to the
RAM 203 via the input/output interface 205 and bus 204, and
executes the program, and accordingly, the above-described

series of processing is performed.

[0479]
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The program that the computer (CPU 201) executes may be
provided by being recorded in the removable medium 211
serving as a package medium or the like, for example. Also,
the program may be provided via a cable or wireless
transmission medium such as a local area network, the
Internet, or digital broadcasting.

[0480]

With the computer, the program may be installed in the
storage unit 208 via the input/output interface 205 by
mounting the removable medium 211 on the drive 210. Also,
the program may be received by the communication unit 209
via a cable or wireless transmission medium, and installed
in the storage unit 208. Additionally, the program may be
installed in the ROM 202 or storage unit 208 beforehand.
[0481]

Note that the program that the computer executes may be
a program wherein the processing is performed in the time
sequence along the sequence described in the present
Specification, or may be a program wherein the processing is
performed in parallel or at necessary timing such as when
call-up is performed.

[0482]

The embodiments of the present invention are not

restricted to the above-described embodiment, and various

modifications may be made without departing from the essence
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of the present invention.
[0483]

-For example, the above above-described image encoding
devices and image decoding devices may be applied to an
optional electric device. Hereafter, examples thereof will
be described.

[0484]
[Configuration Example of Television Receiver]

Fig. 27 is a block diagram illustrating a principal
configuration example of a television receiver using an
image decoding device to which the present invention has
been applied.

[0485]

A television receiver 300 shown in Fig. 27 includes a
terrestrial tuner 313, a video decoder 315, a video signal
processing circuit 318, a graphics generating circuit 319, a
panel driving circuit 320, and a display panel 321.

[0486]

The terrestrial tuner 313 receives the broadcast wave
signals of a terrestrial analog broadcast via an antenna,
demodulates, obtains video signals, and supplies these to
the video decoder 315. The video decoder 315 subjects the
video signals supplied from the terrestrial tuner 313 to

decoding processing, and supplies the obtained digital

component signals to the video signal processing circuit 318.
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[0487]

The video signal processing circuit 318 subjects the
video data supplied from the video decoder 315 to
-predetermined processing such as noise removal or the like,
and supplies the obtained video data to the graphics
generating circuit 319.

[0488]

The graphics generating circuit 319 generates the video
data of a program to be displayed on a display panel 321, or
image data due to processing based on an application to be
supplied via a network, or the like, and supplies the
generated video data or image data to the panel driving
circuit 320. Also, the graphics generating circuit 319 also
performs processing such as supplying video data obtained by
generating video data (graphics) for the user displaying a
screen used for selection of an item or the like, and
superimposing this on the video data of a program, to the
panel driving circuit 320 as appropriate.

[0489]

The panel driving circuit 320 drives the display panel
321 based on the data supplied from the graphics generating
circuit 319 to display the video of a program, or the above-
described various screens on the display panel 321.

[0490]

The display panel 321 is made up of an LCD (Liquid
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Crystal Display) and so forth, and displays the video of a
program or the like in accordance with the control by the
panel driving circuit 320.

[0491]

Also, the television receiver 300 also includes an
audio A/D (Analog/Digital) conversion circuit 314, an audio
signal processing circuit 322, an echo cancellation/audio
synthesizing circuit 323, an audio amplifier circuit 324,
and a speaker 325.

(0492}

‘The terrestrial tuner 313 demodulates the received
broadcast wave signal, thereby obtaining not only a video
signal but also an audio signal. The terrestrial tuner 313
supplies the obtained audio signal to the audio A/D
conversion circuit 314.

[0493]

The audio A/D conversion circuit 314 subjects the audio
signal supplied from the terrestrial tuner 313 to A/D
conve;sion processing, and supplies the obtained digital
audio signal to the audio signal processing circuit 322.
[0494]

The audio signal processing circuit 322 subjects the
audio data supplied from the audio A/D conversion circuit
314 to predetermined processing such as noise removal or the

like, and supplies the obtained audio data to the echo
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cancellation/audio synthesizing circuit 323.
[0495]

The echo cancellation/audioc synthesizing circuit 323
‘supplies the audio data supplied from the audio signal
processing circuit 322 to the audio amplifier circuit 324.
[0496]

The audio amplifier circuit 324 subjects the audio data
supplied from the echo cancellation/audio synthesizing
circuit 323 to D/A conversion processing, subjects to
amplifier processing to adjust to predetermined volume, and
then outputs the audio from the speaker 325.

[0497]

Further, the television receiver 300 also includes a

digital tuner 316, and an MPEG decoder 317.

[0498]

| The digital tuner 316 receives the broadcast wave
signals of a digital broadcast (terrestrial digital
broadcast, BS (Broadcasting Satellite)/CS (Communications
Satellite) digital broadcast) via the antenna, demodulates
to obtain MPEG-TS (Moving Picture Experts Group-Transport
Stream), and supplies this to the MPEG decoder 317.

[0499]

The MPEG decoder 317 descrambles the scrambling given
to the MPEG-TS supplied from the digital tuner 316, and

extracts a stream including the data of a program serving as



- 169 -
SP263467

a playing object (viewing object). The MPEG decoder 317
decodes an audio packet making up the extracted stream,
supplies the obtained audio data to the audio signal
processing circuit 322, and also decodes a video packet
ﬁaking up the stream, and supplies the obtained video data
to the video signal processing circuit 318. Also, the MPEG
decoder 317 supplies EPG (Electronic Program Guide) data
extracted from the MPEG-TS to a CPU 332 via an unshown path.
[0500]

The television receiver 300 uses the above-described
image decoding devices as the MPEG decoder 317 for decoding
video packets in this way. Accordingly, the MPEG decoder
317 can achieve higher encoding efficiency, in the same way
as with the case of the above-described image decoding
devices.

[0501]

The video data supplied from the MPEG decoder 317 is,
in the same way as with the case of the video databsupplied
from the video decoder 315, subjected to predetermined
prdcessing at the video signal processing circuit 318. The
video data subjected to predetermined processing is then
supérimposed on the generated video data and so forth at the
graphics generating circuit 319 as appropriate, supplied to
the display panel 321 via the panel driving circuit 320, and

the image thereof is displayed thereon.
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[0502]

The audio data supplied from the MPEG decoder 317 is,
in the same way as with the case of the audio data supplied
from the audio A/D conversion circuit 314, subjected to
predetermined processing at the audio signal processing
‘circuit 322, supplied to the audio amplifier circuit 324 via
the echo cancellation/audio synthesizing circuit 323, and
Subjected to D/A conversion processing and amplifier
?rocessing. As a result thereof, the audio adjusted in
predetermined volume is output from tﬁe speaker 325.

[0503]

Also, the television receiver 300 also includes a
microphone 326, and an A/D conversion circuit 327.

[0504]

The A/D conversion circuit 327 receives the user's
audio signals collected by the microphone 326 provided to
the television receiver 300 serving as for audio
conversation, subjects the received audio signal to A/D
conversion processing, and supplies the obtained digital
audio data to the echo cancellation/audio synthesizing
circuit 323.

[0505]

In the event that the user (user A)'s audio data of the

television receiver 300 has been supplied from the A/D

conversion circuit 327, the echo cancellation/audio
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synthesizing circuit 323 performs echo cancellation on the

user (user A)'s audio data, and outputs audio data obtained
by synthesizing with other audio data, or the like from the
speaker 325 via the audioc amplifier circuit 324.

[0506]

Further, the television receiver 300 also includes an
audio codec 328, an internal bus 329, SDRAM (Synchronous
Dynamic Random Access Memory) 330, flash memory 331, a CPU
332, a USB (Universal Serial Bus) I/F 333, and a network I/F
334.

[0507]

The A/D conversion circuit 327 receives the user's
audio signal collected by the microphone 326 provided to the
television receiver 300 serving as for audio conversation,
subjects the received audio signal to A/D conversion
processing, and supplies the obtained digital audio data to
the audio codec 328.

[0508]

The audio codec 328 converts the audio data supplied
from the A/D conversion circuit 327 into the data of a
predétermined format for transmission via a network, and
suppiies to the network I/F 334 via the internal bus 329.
[0509]

The network I/F 334 is connected to the network via a

cable mounted on a network terminal 335. The network I/F
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334 transmits the audio data supplied from the audio codec
328 to another device connected to the network thereof, for
example. Also, the network I/F 334 receives, via the
network terminal 335, the audioc data transmitted from
another device connécted thereto via the network, and
supplies this to the audio codec 328 via the internal bus
329, for example.

[0510]

The audio codec 328 converts the audio data supplied
from the network I/F 334 into the data of a predetermined
format, and supplies this to the echo cancellation/audio
synthesizing circuit 323.

[0511]

The echo cancellation/audio synthesizing circuit 323
performs echo cancellation with the audio data supplied from
the audio codec 328 taken as a object, and outputs the data
of audio obtained by synthesizing the audio data and other
audio data, or the like, from the speaker 325 via the audio
amplifier circuit 324.

[0512]

The SDRAM 330 stores various types of data necessary

for the CPU 332 performing processing.
[0513]
The flash memory 331 stores a program to be executed by

the CPU 332. The program stored in the flash memory 331 is
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‘read out by the CPU 332 at predetermined timing such as when
activating the television receiver 300, or the like. EPG
data obtained via a digital broadcast, data obtained from a
‘predetermined server via the network, and so forth are also
,stored in the flash memory 331.

[0514]
| For example, MPEG-TS including the content data
obtained from a predetermined server via the network by the
~control of the CPU 332 is stored in the flash memory 331.
'The flash memory 331 supplies the MPEG-TS therecf to the

:MPEG decoder 317 via the internal bus 329 by the control of

the CPU 332, for example.

[0515]

The MPEG decoder 317 processes the MPEG-TS thereof in

" the same way as with the case of the MPEG-TS supplied from

the digital tuner 316. In this way, the television receiver
300 receives the content data made up of video, audio, and

so forth via the network, decodes using the MPEG decoder 317,

- whereby video thereof can be displayed, and audio thereof

can be output.

[0516]

Also, the television receiver 300 also includes a light
reception unit 337 for receiving the infrared signal
transmitted from a remote controller 351.

[0517]
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The light reception unit 337 receives infrared rays
from the remote controller 351, and outputs a control code
representing the content of the user's operation obtained by
demodulation, to the CPU 332.

[0518]

The CPU 332 executes the program stored in the flash
memory 331 to control the entire operation of the television
receiver 300 according to the control code supplied from the
-light reception unit 337, and so forth. The CPU 332, and
the units of the television receiver 300 are connected via
an unshown path.

[0519]

The USB I/F 333 performs transmission/reception of data
as to an external device of the television receiver 300
which is connected via a USB cable mounted on a USB terminal
336. The network I/F 334 connects to the network via a
cable mounted on the network terminal 335, also performs
transmission/reception of data other than audio data as to
various devices connected to the network.

[0520]

The television receiver 300 can improve encoding
efficiency by using the above-described image decoding
devices as the MPEG decoder 317. As a result thereof, the
television receiver 300 can obtain and display higher image

quality decoded images from broadcast signals received via
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an antenna or content data obtained via a network.
[0521]
[Configuration Example of Cellular Telephone]

Fig. 28 is a block diagram illustrating a principal
¢configuration example of a cellular telephone using the
image encoding device and image decoding device to which the
present invention has been applied.

[0522]

. A cellular telephone 400 shown in Fig. 28 includes a
main control unit 450 configured so as to integrally control
the units, a power supply circuit unit 451, an operation
input control unit 452, an image encoder 453, a camera I/F
unit 454, an LCD control unit 455, an image decoder 456, a
multiplexing/separating unit 457, a recording/playing unit
462, a modulation/demodulation circuit unit 458, and an
audio codec 459. These are mutually connected via a bus 460.
[0523]

Also, the cellular telephone 400 includes operation

‘. ‘keys 419, a CCD (Charge Coupled Devices) camera 416, a
liquid crystal display 418, a storage unit 423, a
transmission/reception circuit unit 463, an antenna 414, a
;microphone (MIC) 421, and a speaker 417.

[0524]
Upon a call end and power key being turned on by the

user's operation, the power supply circuit unit 451
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activates the cellular telephone 400 in an operational state
by supplying power to the units from a battery pack.
[0525]

The cellular telephone 400 performs various operations,
such as transmission/reception of an audio signal,
transmission/reception of an e-mail and image data, image
shooting, data recoding, and so forth, in various modes such
as a voice call mode, a data communication mode, and so
forth, based on the control of the main control unit 450
made up of a CPU, ROM, RAM, and so forth.

[0526]

For example, in the voice call mode, the cellular
telephone 400 converts the audio signal collected by the
microphone (mike) 421 into digital audio data by thé audio
Codec 459, subjects this to spectrum spread processing at
the modulation/demodulation circuit unit 458, and subjects
this to digital/analog conversion processing and fregquency
conversion processing at the transmission/reception circuit
unit 463. The cellular telephone 400 transmits the signal
for transmission obtained by the conversion processing
jthereof to an unshown base station via the antenna 414. The
;signal for transmission (audio signal) transmitted to the
fbase station is supplied to the cellular telephone of the
‘other party via the public telephone network.

‘[0527]

¢
%}
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Also, for example, in the voice call mode, the cellular
‘telephone 400 amplifies the reception signal received at the
.antenna 414, at the transmission/reception circuit unit 463,
further subjects to frequency conversion processing and
analog/digital conversion processing, subjects to spectrum
inverse spread processing at the modulation/demodulation
circuit unit 458, and converts into an analog audio signal
by the audioc codec 459. The cellular telephone 400 outputs
the converted and obtained analog audio signal thereof from
the speaker 417.

[0528]

Further, for example, in the event of transmitting an
e-mail in the data communicaticn mode, the cellular
telephone 400 accepts the text data of the e-mail input by
the operation of the operation keys 419 at the operation
input control unit 452. The cellular telephone 400
processes the text data thereof at the main control unit 450,
and displays on the liquid crystal display 418 via the LCD
cdntrol unit 455 as an image.

[0529]

Also, the cellular telephone 400 generates e-mail data
at the main control unit 450 based on the text data accepted
by the operation input control unit 452, the user's
instructions, and so forth. The cellular telephone 400

subjects the e-mail data thereof to spectrum spread
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processing at the mddulation/demodulation circuit unit 458,
and subjects to digital/analog conversion processing and
. frequency conversion processing at the
transmission/reception circuit unit 463. The cellular
telephone 400 transmits the signal for transmission obtained
by the conversion processing therecf to an unshown base
station via the antenna 414. The signal for transmission
(e-mail) transmitted to the base station is supplied to a
predetermined destination via the network, mail server, and
so forth.
[0530]

Also, for example, in the event of receiving an e-mail
in the data communication mode, the cellular telephone 400
receives the signal transmitted from the base station via
the antenna 414 with the transmission/reception circuit unit
463, amplifies, and further subjecﬁs to frequency conversion
processing and analog/digital conversion processing. The
cellular telephone 400 subjects the reception signal thereof
to spectrum inverse spread processing at the
modulation/demodulation circuit unit 458 to restore the
qriginal e-mail data. The cellular telephone 400 displays
the restored e-mail data on the liquid crystal display 418
vﬁa the LCD control unit 455.
[0531]

‘Note that the cellular telephone 400 may record (store)
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the received e-mail data in the storage unit 423 via the
recording/playing unit 462.
[6532]

This storage unit 423 is an optional rewritable
recording medium. The storage unit 423 may be semiconductor
memory such as RAM, built-in flash memory, or the like, may
be;a hard disk, or may be a removable medium such as a
maénetic disk, a magneto-optical disk, an optical disc, USB
me@ory, a memory card, or the like. It goes without saying
that the storage unit 423 may be other than these.

[0533]

| Further, for example, in the event of transmitting
imége data in the data communication mode, the cellular
telephone 400 generates image data by imaging at the CCD
caﬁera 416. The CCD camera 416 includes a CCD serving as an
opﬁical device such as a lens, diaphragm, and so forth, and
sefving as a photoelectric conversion device, which images a
subject, converts the intensity of received light into an
electrical signal, and generates the image data of an image
of the subject. The CCD camera 416 performs compression
encbding of the image data at the image encoder 453 via the
camera I/F unit 454 for example, by predetermined format
sucL as MPEG 2, MPEG 4, and so forth, and converts into

encoded image data.

[0534]
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The cellular telephone 400 employs the above-described
image encoding devices as the image encoder 453 for
performing such processing. Accordingly, in the same way as
with the above-described image encoding devices, the image
encoder 453 can achieve higher encoding efficiency.

[0535]

Note that, at this time simultaneously, the cellular
telephone 400 converts the audio collected at the microphone
(mike) 421, while shooting with the CCD camera 416, from
analog to digital at the audio codec 459, and further
encodes this.

[0536]

The cellular telephone 400 multiplexes the encoded
image data supplied from the image encoder 453, and the
digital audio data supplied from the audio codec 459 at the
multiplexing/separating unit 457 using a predetermined
method. The cellular telephone 400 subjects the multiplexed
data obtained as a result thereof to spectrum spread
processing at the modulation/demodulation circuit unit 458,
and subjects to digital/analog conversion processing and
frequency conversion processing at the
transmission/reception circuit unit 463. The cellular
telephone 400 transmits the signal for transmission obtained
by the conversion processing thereof to an unshown base

station via the antenna 414. The signal for transmission
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(image data) transmitted to the base station is supplied to
the other party via the network or the like.
[0537]

Note that in the event that image data is not
transmitted, the cellular telephone 400 may also display the
image data generated at the CCD camera 416 on the ligquid
crystal display 418 via the LCD control unit 455 instead of
the image encoder 453.

(0538]

Also, for example, in the event of receiving the data
of -a moving image file linked to a simple website or the
like in the data communication mode, the cellular telephone
400 receives the signal transmitted from the base station at
the transmission/reception circuit unit 463 via the antenna
- 414, amplifies, and further subjects to frequency conversion
processing and analog/digital conversion processing. The
cellular telephone 400 subjects the received signal to
spectrum inverse spread processing at the
modulation/demodulation circuit unit 458 to restore the
original multiplexed data. The cellular telephone 400
separates the multiplexed data thereof at the
multiplexing/separating unit 457 into encoded image data and
audio data.

[0539]

The cellular telephone 400 decodes the encoded image
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data at the image decoder 456 by a decoding format
corresponding to the predetermined encoding format such as
MPEG 2, MPEG 4, and so forth, thereby generating playing
moving image data, and displays this on the liquid crystal
display 418 via the LCD control unit 455. Thus, moving
image data included in a moving image file linked to a
simple website is displayed on the liquid crystal display
418, for example.

[0540]

The cellular telephone 400 employs the above-described
image decoding devices as the image decoder 456 for
performing such processing. Accordingly, in the same way as
with the above-described image decoding devices, the image
decoder 456 can achieve higher encoding efficiency.

[0541]

At this time, simultaneously, the cellular telephone
400 converts the digital audio data into an analog audio
signal at the audio codec 459, and outputs this from the
speaker 417. Thus, audio data included in a moving image
file linked to a simple website is played, for example.
[0542]

Note that, in the same way as with the case of e-mail,
- the cellular telephone 400 may record (store) the received
data linked to a simple website or the like in the storage

unit 423 via the recording/playing unit 462.
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[0543]

Also, the cellular telephone 400 analyzes the imaged
two-dimensional code obtained by the CCD camera 416 at the
main control unit 450, whereby information recorded in the
two-dimensional code can be obtained.

[0544]

| Further, the cellular telephone 400 can communicate
with an external device at the infrared communication unit
481 using infrared rays.

[0545]

The cellular telephone 400 employs the above-described
image encoding devices as the image encoder 453, whereby
enceoding efficiency can be improved. As a result, the
cellular telephone 400 can provide encoded data (image data)
with good encoding efficiency to another device.

[0546]

Also, the cellular telephone 400 employs the above-
described image decoding devices as the image decoder 456,
whereby encoding efficiency can be improved. As a result
théreof, the cellular telephone 400 can obtain and display
higher definition decoded images from a moving image file
linked to at a simple website or the like, for example.
[0547]

Note that description has been made so far wherein the

cellular telephone 400 employs the CCD camera 416, but the



Ceo oo

(¢036.

- 184 -
SP263467

cellular telephone 400 may employ an image sensor (CMOS
image sensor) using CMOS (Complementary Metal Oxide
Semiconductor) instead of this CCD camera 416. In this case
as well, the cellular telephone 400 can image a subject and
generate the image data of an image of the subject in the
same way as with the case of employing the CCD camera 416.
[0548]

Also, description has been made so far regarding the
cellular telephone 400, but the above-described image
enceding devices and the above-described image decoding
devices may be applied to any kind of device in the same way
as with the case of the cellular telephone 400 as long as it
is a device having the same imaging function and
communication function as those of.the cellular telephone
400, for example, such as a PDA (Personal Digital
Assistants), smart phone, UMPC (Ultra Mobile Personal
Computer), net book, notebook-sized personal computer, or
the like.

[0549]
[Coﬁfiguration Example of Hard Disk Recorder]

L Fig. 29 is a block diagram illustrating a principal
configuration example of a hard disk recorder which employs
the image encoding device and image decoding device to which
the present invention has been applied.

[0550]
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A hard disk recorder (HDD recorder) 500 shown in Fig.
29 is a device which stores, in a built-in hard disk, audio
data and video data of a broadcast program included in
broadcast wave signals (television signals) received by a
tuner and transmitted from a satellite or a terrestrial
antenna 6r the like, and provides the stored data to the
user at timing according to the user's instructions.

[0551]

The hard disk recorder 500 can extract audio data and
video data from broadcast wave signals, decode these as
appropriate, and store in the built-in hard disk, for
éxample. Also, the hard disk recorder 500 can also obtain
audio data and video data from another device via the
hetwork, decode these as appropriate, and store in the
built-in hard disk, for example.

[0552]

Further, the hard disk recorder 500 can decode audio
data and video data recorded in the built-in hard disk,
supply this to a monitor 560, display an image thereof on
the screen of the monitor 560, and output audio thereof from
the speaker of the monitor 560, for example.

[0553]
| The hard disk recorder 500 can decode audio data and
!video data extracted from broadcast signals obtained via a

‘tuner, or audio data and video data obtained from another
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device via a network, supply this to the monitor 560,
| display an image thereof on the screen of the monitor 560,
and output audio thereof from the speaker of the monitor 560,
for example.
[0554]

Of course, operations other than these may be performed.
[0555]

As shown in Fig. 29, the hard disk recorder 500
includes a reception unit 521, a demodulation unit 522, a
demultiplexer 523, an audio decoder 524, a video decoder 525,
and a recorder cocntrol unit 526. The hard disk recorder 500
further includes EPG data memory 527, program memory 528,
work memory 529, a display converter 530, an 0OSD (On Screen
Display) control unit 531, a display control unit 532, a
recording/playing unit 533, a D/A converter 534, and a
communication unit 535.

[0556]

Also, the display converter 530 includes a video
encoder 541. The recording/playing unit 533 includes an
encoder 551 and a decoder 552.

[0557]

The reception unit 521 receives the infrared signal
from the remote controller (not shown), converts into an
electrical signal, and outputs to the recorder control unit

526. The recorder control unit 526 is configured of, for
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example, a microprocessor and so forth, and executes various
types of processing in accordance with the program stored in
the program memory 528. At this time, the recorder control
unit 526 uses the work memory 529 according to need.

[0558]

The communication unit 535, which is connected to the
network, performs communication processing with another
device via the network. For example, the communication unit
535 is controlled by the recorder control unit 526 to
communicate with a tuner (not shown), and to principally
output a channel selection control signal to the tuner.
[0559]

The demodulation unit 522 demodulates the signal
supplied from the tuner, and outputs to the demultiplexer
523. The demultiplexer 523 separates the data supplied ffom
the demodulation unit 522 into audio data, video data, and
'EPG data, and outputs to the audio decoder 524, video
decoder 525, and recorder control unit 526, respectively.
[6560]

The audio decoder 524 decodes the input audio data, for
example, with the MPEG format, and outputs to the
récording/playing unit 533. The video decoder 525 decodes
the input video data, for example, with the MPEG format, and
oﬁtputs to the display converter 530. The recorder control

unit 526 supplies the input EPG data to the EPG data memory
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527 for storing.

[0561]
The display converter 530 encodes the video data
supplied from the video decoder 525 or recorder control unit

526 into, for example, the video data conforming to the NTSC

(National Television Standards Committee) format using the

video encoder 541, and outputs to the recording/playing unit
533. Also, the display converter 530 converts the size of
the screen of the video data supplied from the video decoder
525 or recorder control unit 526 into the size corresponding
to the size of the monitor 560, converts the video data of
which the screen size has been converted into the video data
conferming to the NTSC format using the video encoder 541,
converts into an analog signal, and outputs to the display
control unit 532.

[0562]

The display control unit 532 superimposes, under the
control of the recorder control unit 526, the 0SD signal
output from the OSD (On Screen Display) control unit 531 on
the video signal input from the display converter 530, and
outputs to the display of the monitor 560 for displaying.
[0563]
| Also, the audio data output from the audio decoder 524
has been converted into an analog signal using the D/A

converter 534, and supplied to the monitor 560. The monitor
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560 outputs this audio signal from the built-in speaker.
[0564]

The recording/playing unit 533 includes a hard disk as
- a recording medium in which video data, audio data, and so
forth are recorded.

[0565]

The recording/playing unit 533 encodes the audio data
supplied from the audio decoder 524 with the MPEG format by
‘the encoder 551. Also, the recording/playing unit 533
encodes the video data supplied from the video encoder 541
-0of the display converter 530 with the MPEG format by the
encoder 551. The recording/playing unit 533 synthesizes the
‘encoded data of the audio data thereof, and the encoded data
of the video data thereof using the multiplexer. The
recording/playing unit 533 amplifies the synthesized data
thereof by channel coding, and writes the data thereof in
the hard disk via a recording head.

[0566]

The recording/playing unit 533 plays the data recorded
in the hard disk via a playing head, amplifies, and
separates into audio data and video data using the
demultiplexer. The recording/playing unit 533 decodes the
audié data and video data by the decoder 552 using the MPEG
format. The recording/playing unit 533 converts the decoded

audio data from digital to analog, and outputs to the
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speaker of the monitor 560. Also, the recording/playing
~unit 533 converts the decoded video data from digital to
analog, and outputs to the display of the monitor 560.
- [0567]
The recorder control unit 526 reads out the latest EPG

‘data from the EPG data memory 527 based on the user's
instructions indicated by the infrared signal from the
remote controller which is received via the reception unit
/521, and supplies to the OSD control unit 531. The OSD
Econtrol unit 531 generates image data corresponding to the
input EPG data, and outputs to the display control unit 532.
‘The display control unit 532 outputs the video data input
from the OSD control unit 531 to the display of the monitor
:560 for displaying. Thus, EPG (Electronic Program Guide) is
aisplayed on the display of the monitor 560.

[0568]

| Also, the hard disk recorder 500 can obtain various
types of data such as video data, audio data, EPG data, and
so forth supplied from another device via the network such
as the Internet or the like.

[0569]

The communication unit 535 is controlled by the

recorder control unit 526 to obtain encoded data such as

video data, audio data, EPG data, and so forth transmitted

from another device via the network, and to supply this to
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the recorder control unit 526. The recorder control unit

526 supplies the encoded data of the obtained video data and
audio data to the recording/playing unit 533, and stores in
the hard disk, for example. At this time, the recorder
control unit 526 and recording/playing unit 533 may perform

- processing such as re-encoding or the like according to need.
[0570]

Also, the recorder control unit 526 decodes the encoded
data of the obtained video data and audio data, and supplies
~the obtained video data to the display converter 530. The
display converter 530 processes, in the same way as with the
video data supplied from the video decoder 525, the video
data supplied from the recorder control unit 526, supplies
to the monitor 560 via the display control unit 532 for
displaying an image thereof.

[0571]

Alternatively, an arrangement may be made wherein in
accordance with this image display, the recorder control
unit 526 supplies the decoded audio data to the monitor 560
via the D/A converter 534, and outputs audio thereof from
the speaker.,

[0572]

Further, the recorder control unit 526 decodes the

encoded data of the obtained EPG data, and supplies the

decoded EPG data to the EPG data memory 527.
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[0573]

The hard disk recorder 500 thus employs the above-
described image decoding devices as the video decoder 525,
decoder 552, and decoder housed in the recorder control unit
526. Accordingly, in the same way as with the above-
described image decoding devices, the video decoder 525,
decoder 552, and decoder housed in the recorder control unit

526 can achieve higher encoding efficiency.
[(0574]

Accordingly, the hard disk recorder 500 can generate
higher definition prediction images. As a result thereof,
the hard disk recorder 500 can obtain higher definition
decoded images from encoded data of video data received via
the tuner, from encoded data of video data read out from the
hard disk of the recording/playing unit 533, and encoded
data of video data obtained via the network, ‘and display on
the monitor 560, for example.

[0575]

Also, the hard disk recorder 500 employs the above-
described image encoding devices as the encoder 551.
Accordingly, in the same way as with the case of the above-
described image encoding devices, the encoder 551 can
improve encoding efficiency.

[0576]

Accordingly, the hard disk recorder 500 can realize
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increase in processing speed, and also improve encoding
efficiency of encoded data to be recorded in the hard disk,
for example. As a result thereof, the hard disk recorder
500 can more effectively use the storage region of the hard
disk.

[0577]

Note that description has been made so far regarding
the hard disk recorder 500 for recording video data and
audio data in the hard disk, but it goes without saying that
any kind of recording medium may be employed. For example,
even with a recorder to which a recording medium other than
a hard disk, such as flash memory, optical disc, video tape,
or the like, is applied, the above-described image encoding
‘devices and image decoding devices can be applied thereto in
‘the same way as with the case of the above hard disk
recorder 500.

[0578]
[Configuration Example of Cameral

Fig. 30 is a block diagram illustrating a principal
configuration example of a camera employing the image
encoding device and image decoding device to which the
present invention has been applied.

[0579]
A camera 600 shown in Fig. 30 images a subject,

displays an image of the subject on an LCD 616, and records
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this in a recording medium 633 as image data.
[0580]

A lens block 611 inputs light (i.e., picture of a
subject) to a CCD/CMOS 612. The CCD/CMOS 612 is an image
sensor employing a CCD or CMOS, which converts the intensity
of received light into an electrical signal, and supplies to
a camera signal processing unit 613.

' [0581]

The camera signal processing unit 613 converts the
electrical signal supplied from the CCD/CMOS 612 into color
difference signals of Y, Cr, and Cb, and supplies to an
image signal processing unit 614. The image signal
processing unit 614 subjects, under the control of a
controller 621, the image signal supplied from the camera
signal processing unit 613 to predetermined image processing,
or encodes the image signal thereof by an encoder 641 using
the MPEG format for example. The image signal processing
unit 614 supplies encoded data generated by encoding an
image signal, to a decoder 615. Further, the image signal
processing unit 614 obtains data for display generated at an
on-screen display (0OSD) 620, and supplies this to the
decoder 615.

[0582]
With the above-described processing, the camera-signal

processing unit 613 appropriately takes advantage of DRAM
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(Dynamic Random Access Memory) 618 connected via a bus 617
to hold image data, encoded data encoded from the image data
thereof, and so forth in the DRAM 618 thereof according to
need.

[0583]

The decoder 615 decodes the encoded data supplied from
the image signal processing unit 614, and supplies obtained
image data (decoded image data) to the LCD 616. Also, the
decoder 615 supplies the data for display supplied from the
image signal processing unit 614 to the LCD 616. The LCD
616 synthesizes the image of the decoded image data, and the
image of the data for display, supplied from the decoder 615
as appropriate, and displays a synthesizing image thereof.
[0584]

The on-screen display 620 outputs, under the control of
the controller 621, data for display such as a menu screen
or icon or the like made up of a symbol, characters, or a
figure to the image signal processing unit 614 via the bus
617.

[0585]

Based on a signal indicating the content commanded by
the user using an operating unit 622, the controller 621
executes various types of processing, and also controls the
image signal processing unit 614, DRAM 618, external

interface 619, on-screen display 620, media drive 623, and
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so forth via the bus 617. Programs, data, and so forth
necessary for the controller 621 executing various types of
processing are stored in FLASH ROM 624.

[0586] .

For example, the controller 621 can encode image data
stored in the DRAM 618, or decode encoded data stored in the
DRAM 618 instead of the image signal processing unit 614 and
decoder 615. At this time, the controller 621 may perform
encoding/decoding processing using the same format as the
encoding/decoding format of the image signal processing unit
614 and decoder 615, or may perform encoding/decoding
processing using a format that neither the image signal
processing unit 614 nor the decoder 615 can handle.

[0587]

Also, for example, in the event that start of image
printing has been instructed from the operating unit 622,
the controller 621 reads out image data from the DRAM 618,
and supplies this to a printer 634 connected to the external
interface 619 via the bus 617 for printing.

[0588]

Further, for example, in the event that image recording
has been instructed from the operating unit 622, the
controller 621 reads out encoded data from the DRAM 618, and
supplies this to a recording medium 633 mounted on the media

drive 623 via the bus 617 for storing.
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[0589]

The recording medium 633 is an optional
readable/writable removable medium, for example, such as a
magnetic disk, a magneto-optical disk, an optical disc,
semiconductor memory, or the like. It goes without saying
that the recording medium 633 is also optional regarding the
type of a removable medium, and accordingly may be a tape
device, or may be a disc, or may be a memory card. It goes
without saying that the recoding medium 633 may be a non-
contact IC card or the like.

[0590]

Alternatively, the media drive 623 and the recording
medium 633 may be configured so as to be integrated into a
non-transportable recording medium, for example, such as a
built-in hard disk drive, SSD (Solid State Drive), or the
like.

[0591]

The external interface 619 is configured of, for
example, a USB input/output terminal and so forth, and is
connected to the printer 634 in the event of performing
printing of an image. Also, a drive 631 is connected to the
external interface 619 according to need, on which the
removable medium 632 such as a magnetic disk, optical disc,
or magneto-optical disk is mounted as appropriate, and a

computer program read out therefrom is installed in the
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:FLASH ROM 624 according to need.
- [0592]

Further, the external interface 619 includes a network
interface to be connected to a predetermined network such as
~a LAN, the Internet, or the like. For example, in
accordance with the instructions from the operating unit 622,
the controller 621 can read out encoded data from the DRAM
618, and supply this from the external interface 619 to
another device connected via the network. Also, the
controller 621 can obtain, via the external interface 619,
encoded data or image data supplied from another device via
the network, and hold this in the DRAM 618, or supply this
to the image signal processing unit 614.

[0593]

The camera 600 thus configured employs the above-
described image decoding devices as the decoder 615.
Accordingly, in the same way as with the above-described
image decoding devices, the decoder 615 can achieve higher
encoding efficiency.

[0594]

Accordingly, the camera 600 can generate a prediction
image with high precision. As a result thereof, the camera
600 can obtain higher definition decoded images from, for
example, image data generated at the CCD/CMOS 612, encoded

data of video data read out from the DRAM 618 or recording
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medium 633, and encoded data of video data obtained via a
network, and display on the LCD 6l6.
[0595]

Also, the camera 600 employs the above-described image
encoding devices as the encoder 641. Accordingly, in the
same way as with the case of the above-described image
encoding devices, the encoder 641 can achieve higher
encoding efficiency.

[0596]

Accordingly, the camera 600 can improve encoding
efficiency of encoded data to be recorded in the hard disk,
for example. As a result thereof, the camera 600 can more
effectively use the storage region of the DRAM 618 or
recording medium 633.

[0597]

Note that the decoding method of the above-described
image decoding devices may be applied to the decoding
processing which the controller 621 performs. In the same
way, the encoding method of the above-described image
encoding devices may be applied to the encoding processing
which the controller 621 performs.

[0598]

Also, the image data which the camera 600 takes may be

moving images or may be still images.

[0599]
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As a matter of course, the above-described image
encoding devices and image decoding devices may be applied
to devices and systems other than the above~described
devices.

[0600]

Note that the present technology may assume the
following configurations as well.

(1) An image processing device including:

a code number assignihg unit configured to control a
way in which code numbers are assigned to prediction motion
vector information, in accordance with motion features of an
image; and

a prediction motion vector generating unit configured
toc use peripheral motion information which is motion
information of a peripheral region of a current region which
is to be processed to generate prediction motion vector
information of the region, and assign the code number to the
prediction motion vector information that has been generated,
following the way in which code numbers are assigned that
has been decided by the code number assigning unit.

(2) The image processing device according to (1),
wherein the code number assigning unit controls the way in
which code numbers are assigned to the prediction motion
vector information, for each increment region of prediction

processing.
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(3) The image processing device according to (2),
- wherein, in the event that the region is a still region, the
- code number assigning unit controls the way in which code
‘numberé are assigned such that a small code number is
-assigned to temporal prediction motion vector information.

(4) The image processing device according to (3),
‘wherein, in the event that the region is a still region, the
:prediction motion vector generating unit generates only the
itemporal prediction motion vector information, and assigns
:to the temporal prediction motion vector information a code
;number decided by the code number assigning unit.

(5) The image processing device according to any one of
(2) through (4), wherein, in the event that the region is a
moving region, the code number assigning unit controls the
way in which code numbers are assigned such that a small
code number is assigned to spatial prediction motion vector
information.

(6) The image processing device according to any one of
KZ) through (5), further including:

a still region determining unit configured to determine
Qhether or not a current region is a still region;

|
| wherein the code number assigning unit controls the way

\
in which code numbers are assigned to prediction motion
vector information of the current region, following the

determination results of the still region determining unit.



(6023 Goa

- 202 -
SP263467

(7) The image processing device according to (6),
wherein the still region determining region determines
whether or not a current region is a still region using
motion information of a Co-Located region of the current
region.

(8) The image processing device according to (7),
wherein the still region determining region determines a
current region to be a still region in the event that
absolute values of a horizontal component of motion
information of the Co-Located region of the current region
and a vertical component of the motion information are
within a predetermined threshold value, and also in the
event that a reference index is 0, a Ref PicR reordering is
applied, or a‘refereﬁce index has a POC value indicating a
picture immediately prior.

(9) The image processing device according to any one of
(1) through (8), wherein the code number assigning unit
controls the way in which code numbers are assigned to the
prediction motion vector information, in accordance with
user settings.

(10) The image processing device according to any one
of (1) through (9), wherein the code number assigning unit
céntrols the way in which code numbers are assigned to the
prediction motion vector information, so as to raise

eﬂcoding efficiency.
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(11) The image processing device according to any one
of (1) through (10), wherein the code number assigning unit
controls the way in which code numbers are assigned to the
prediction motion vector information, so as to optimize
subjective image quality.

(12) The image processing device according to (1),
wherein the code number assigning unit controls the way in
which code numbers are assigned to the prediction motion
vector information, for each slice.

(13) The image processing device according to any one
of (1) through (12), further including:

a flag generating unit configured to generate a flag
indicating a variable mode in which the way in which the
code numbers are assigned is changeable.

(14) The image processing device according to any one
of (1) through (13), wherein the prediction motion vector
generating unit generates multiple prediction motion vector
information for each prediction mode;

and further including:

a difference motion vector generating unit configured
to select, for each the prediction mode, optimal prediction
motion vector information from the plurality of prediction
motion vector information generated by the prediction motion
vector generating unit, and generating a difference motion

vector which is the difference as to a motion vector cf the
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current region;

a mode determining unit configured to determine from
the prediction modes, an optimal prediction mode; and

a transmission unit configured to transmit the
difference motion vector information of the prediction mode
determined by the mode determining unit, and the code number
of the prediction motion vector information of the
prediction mode.

(15) The image processing device according to (14),
further including:

an encoding unit configured to encode the difference
motion vector information of the prediction mode determined
by the mode determining unit, and the code number of the
prediction motion vector information of the prediction mode;

wherein the transmission unit transmits the difference
vector information encoded by the encoding unit, and the
code number of the prediction motion vector informaﬁion.

(16) An image processing method of an image processing
device, the method including:

a code number assigning unit controlling a way in which
code numbers are assigned to prediction motion vector
information, in accordance with motion features of an image;
and

a prediction motion vector generating unit using

peripheral motion information which is motion information of

[T
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a peripheral region of a current region which is to be
processed to generate prediction motion vector information
0f the region, and assigning the code number to the
prediction motion vector information that has been generated,
following the way in which code numbers are assigned that
has been decided.

(17) An image processing device including:

a code number assigning unit configured to control a
‘way in which code numbers are assigned to prediction motion
.vector information, in accordance with motion features of an
image; and

a prediction motion vector reconstructing unit
- configured to obtain a code number of prediction motion
vector information of a current region which is to be
processed, and reconstruct the prediction motion vector
information from the code number, following the way in which
code numbers are assigned that has been decided by the code
number assigning unit.

(18) The image processing device according to (17),
wherein the code number assigning unit controls the way in
which code numbers are assigned to the prediction motion
vector information, for each increment region of prediction
processing.

(19) The image processing device according to (18),

wherein, in the event that the region is a still region, the

)
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code number assigning unit controls the way in which code
numbers are assigned such that a small code number is
assigned to temporal prediction motion vector information.

(20) The image processing device according to (18) or
(18), wherein, in the event that the region is a moving
region, the code number assigning unit controls the way in
which code numbers are assigned such that a small code
number is assigned to spatial prediction motion vector
information.

(21) The image processing device according to any one
of (18) through (20), further including:

a still regiocn determining unit configured to determine
whether or not a current region is a still region;

wherein the code number assigning unit controls the way
in which code numbers are assigned to prediction motion
vector information of the current region, following the
determination results of the still region determining unit.

(22} The image processing device according to (21),
wherein the still region determining region determines
whether or not a current region is a still region using
motion information of a Co-Located region of the current
region.

(23) The image processing device according to (22),
wherein the still region determining region determines a

current region to be a still region in the event that

3
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absolute values of a horizontal component of motion
information of the Co-Located region of the current region
and a vertical component of the motion information are

within a predetermined threshold value, and also in the

event that a reference index is 0, a Ref PicR reordering is
applied, or a reference index has a POC value indicating a

picture immediately prior.

(24) The image processing device according to any one
of (17) through (23), wherein the code number assigning unit
controls the way in which code numbers are assigned to the
prediction motion vector information, in accordance with
user settings.

(25) The image processing device according to any one
of (17) through (24), wherein the code number assigning unit
controls the way in which code numbers are assigned to the
prediction motion vector information, so as to raise
encoding efficiency.

(26) The image processing device according to any one
of (17) through (25), wherein the code number assigning unit
controls the way in which code numbers are assigned to the
prediction motion vector information, so as to optimize
subjective image quality.

(27) The image processing device according to (17),
wherein the code number assigning unit controls the way in

which code numbers are assigned to the prediction motion
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vector information, for each slice.

(28) The image processing device according to any one
of (16) through (27), further including:

a flag obtaining unit configured to obtain a flag
indicating a variable mode in which the way in which the
code numbers are assigned is changeable;

wherein, in the event that the flag obtained by the
flag indicates the variable mode, the code number assigning
unit controls the way in which the code numbers are assigned
to the prediction motion vector information.

(29) An image processing method of an image processing
device, the method including:

a code number assigning unit controlling a way in which
code numbers are assigned to prediction motion vector
information, in accordance with motion features of an image;
and

a prediction motion vector reconstructing unit
obtaining a code number of prediction motion vector
information of a current region which is to be processed,
and reconstructing the prediction motion vector information
from the code number, following the way in which code
numbers are assigned that has been decided.

Reference Signs List
[0601]

51 image encoding device
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lossless encoding unit

intra prediction unit
motion prediction/compensation unit
prediction motion vector generating unit
code number assigning unit
motion search unit

cost function calculating unit

optimal prediction motion vector selecting unit
mode determining unit
motion compensation unit

image decoding device

lossless decoding unit

intra prediction unit

motion prediction/compensation unit
code number assigning buffer

prediction motion vector generating unit
difference vector buffer

block level code number buffer

motion vector generating unit

motion vector buffer

motion compensation unit

image encoding device

code number assigning unit

lossless encoding unit

optimal code number assignation determining unit
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CLAIMS
[Claim 1]

An image processing device comprising:

a code number assigning unit configured to control a
way in which code numbers are assigned to prediction motion
vector information, in accordance with motion features of an
image; and

a prediction motion vector generating unit configured
to use peripheral motion information which is motion
information of a peripheral region of a current region which
is to be processed to generate prediction motion vector
information of said region, and assign said code number to
said prediction motion vector information that has been
generated, following the way in which code numbers are
assigned that has been decided by said code number assigning
unit.

[Claim 2]

The image processing device according to Claim 1,
wherein said code number assigning unit controls the way in
which code numbers are assigned to said prediction motion
vector information, for each increment region of prediction
processing.

[Claim 3]
The image processing device according to Claim 2,

wherein, in the event that said region is a still region,
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said code number assigning unit controls the way in which
code numbers are assigned such that a small code number is
assigned to temporal prediction motion vector information.
[Claim 4]

The image processing device according to Claim 3,
wherein, in the event that said region is a still region,
said prediction motion vector generating unit generates only
said temporal prediction motion vector information, and
assigns to said temporal prediction motion vector
information a code number decided by said code number
assigning unit.

[Claim 5]

The image processing device according to Claim 2,
wherein, in the event that said region is a moving region,
said code number assigning unit controls the way in which
code numbers are assigned such that a small code number is
assigned to spatial prediction motion vector information.
[Claim 6]

The image processing device according te Claim 2,
further comprising:

a still region determining unit configured to determine
whether or not a current region is a still region;

wherein said code number assigning unit controls the
way in which code numbers are assigned to prediction motion

vector information of the current region, following the
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determination results of said still region determining unit.
[Claim 7]

The image processing device according to Claim 6,
wherein said still region determining region determines
whether or not a current region is a still region using
motion information of a Co-Located region of the current
region.

[Claim 8]

The image processing device according to Claim 7,
wherein said still region determining region determines a
current region to be a still region in the event that
absolute values of a horizontal component of motion
information of the Co-Located region of the current region
and a vertical component of the motion information are
within a predetermined threshold value, and also in the
event that a reference index is 0, a Ref PicR reordering is
applied, or a reference index has a POC value indicating a
picture immediately prior.

[Claim 9]

The image processing device according to Claim 1,
wherein said code number assigning unit controls the way in
which code numbers are assigned to said prediction motion
vector information, in accordance with user settings.
[Claim 10]

The image processing device according to Claim 1,
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wherein said code number assigning unit controls the way in
which code numbers are assigned to said prediction motion
vector information, so as to raise encoding efficiency.
[Claim 11]

The image processing device according to Claim 1,
wherein said code number assigning unit controls the way in
which code numbers are assigned to said prediction motion
vector information, so as to optimize subjective image
quality.

[Claim 12]

The image processing device according to Claim 1,
wherein said code number assigning unit controls the way in
which code numbers are assigned to said prediction motion
vector informaticn, for each slice.

[Claim 13]

The image processing device according to Claim 1,
further comprising:

a flag generating unit configured to generate a flag
indicating a variable mode in which the way in which said
code numbers are assigned is changeable.

[Claim 14]

The image processing device according to Claim 1,
 wherein said prediction motion vector generating unit
- generates multiple prediction motion vector information for

~ each prediction mode;
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and further comprising:

a difference motion vector generating unit configured
to select, for each said prediction mode, optimal prediction
- motion vector information from said plurality of prediction
motion vector information generated by said prediction
motion vector generating unit, and generating a difference
motion vector which is the difference as to a motion vector
of the current region;

a mode determining unit configured to determine from
the prediction modes, an optimal prediction mode; and

a transmission unit configured to transmit said
difference motion vector information of the prediction mode
determined by said mode determining unit, and the code
number of the prediction motion vector information of said
prediction mode.

[Claim 15]

The image processing device according to Claim 14,
further comprising:

an encoding unit configured to encode said difference
motion vector information of the prediction mode determined
by said mode determining unit, and the code number of the
prediction motion vector information of said prediction
mode;

wherein said transmission unit transmits said

difference vector information encoded by said encoding unit,
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and the code number of said prediction motion wvector
information.
[Claim 16]

An image processing method of an image processing
device, said method comprising:

a code number assigning unit controlling a way in which
code numbers are assigned to prediction motion vector
information, in accordance with motion features of an image;
and

a prediction motion vector generating unit using
peripheral motion information which is motion information of
a peripheral region of a current region which is to be
processed to generate prediction motion vector information
of said region, and assigning said code number to said
prediction motion vector information that has been generated,
following the way in which code numbers are assigned that
has been decided,

[Claim 17]
An image processing device comprising:

a code number assigning unit configured to control a

~way in which code numbers are assigned to prediction motion
‘vector information, in accordance with motion features of an

‘image; and

a prediction motion vector reconstructing unit

configured to obtain a code number of prediction motion
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vector information of a current region which is to be
processed, and reconstruct said prediction motion vector
information from said code number, following the way in
which code numbers are assigned that has been decided by
said code number assigning unit.

(Claim 18]

The image processing device according to Claim 17,
wherein said code number assigning unit controls the way in
which code numbers are assigned to said prediction motion
vector information, for each increment region of prediction
processing.

[Claim 19]

The image processing device according to Claim 18,
wherein, in the event that said region is a still region,
said code number assigning unit controls the way in which
code numbers are assigned such that a small code number is
assigned to temporal prediction motion vector information.
[Claim 20]

The image processing device according to Claim 18,
wherein, in the event that said region is a moving region,

- said code number assigning unit controls the way in which
- code numbers are assigned such that a small code number is
assigned to spatial prediction motion vector information.

"[Claim 21]

The image processing device according to Claim 18,
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further comprising:

a still region determining unit configured to determine
whether or not a current region is a still region;

wherein said code number assigning unit controls the
way in which code numbers are assigned to prediction motion
vector information of the current region, following the
determination results of said still region determining unit.
[Claim 22]

The image processing device according to Claim 21,
wherein said still region determining region determines
whether or not a current region is a still region using
motion information of a Co-Located region of the current
region.

[Claim 23]

The image processing device according to Claim 22,
wherein said still region determining region determines a
current region to be a still region in the event that
:absolute values of a horizontal component of motion
information of the Co-Located region of the current region
and a vertical component of the motion information are
within a predetermined threshold value, and also in the
event that a reference index is 0, a Ref PicR reordering is
applied, or a reference index has a POC value indicating a
picture immediately prior.

[Claim 24]
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The image processing device according to Claim 17,
wherein said code number assigning unit controls the way in
which code numbers are assigned to said prediction motion
vector information, in accordance with user settings.
[Claim 25]

The image processing device according to Claim 17,
wherein said code number assigning unit controls the way in
which code numbers are assigned to said prediction motion
vector information, so as to raise encoding efficiency.
[Claim 26]

The image processing device according to Claim 17,
wherein said code number assigning unit controls the way in
which code numbers are assigned to said prediction motion
vector information, so as to optimize subjective image
quality.

[(Claim 27]

The image processing device according to Claim 17,
wherein said code number assigning unit controls the way in
which code numbers are assigned to said prediction motion
vector information, for each slice.

- [Claim 28]

The image processing device according to Claim 17,
further comprising:

a flag obtaining unit configured to obtain a flag

indicating a variable mode in which the way in which said



Ae N -) e
LUQJSU

- 219 -
SP263467

code numbers are assigned is changeable;

‘wherein, in the event that said flag obtained by said
flag indicates said variable mode, said code number
assigning unit controls the way in which said code numbers
are assigned to said prediction motion vector information.
[Claim 29]

. An image processing method of an image processing
device, said method comprising:

a code number assigning unit contrelling a way in which
code numbers are assigned to prediction motion vector
inf@rmation, in accordance with motion features of an image;
and

a prediction motion vector reconstructing unit
obtaining a code number of prediction motion vector
information of a current region which is to be processed,
and reconstructing said prediction motion vector information
frém»said code number, following the way in which code

numbers are assigned that has been decided.
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ABSTRACT

The present disclosure relates to an image processing
‘device and method whereby higher encoding efficiency can be
achieved.

A prediction motion vector generating unit 76 uses
;peripheral motion vector information supplied thereto to
generate multiple types of prediction motion vector
information, and supplies each prediction motion vector
information and code numbers assigned to the prediction
" motion vector information by a code number assigning unit 77
to a motion prediction/compensation unit 75. The code
number assigning unit 77 supplies code number assignation
information indicating which code numbers have been assigned
to which prediction motion vector information, to a lossless
encoding unit 66. the present technology can be applied to
an image encoding device which performs encoding based on

the H.264/AVC format, for example.
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DESCRIPCION
Titulo de la Invencién: DISPOSITIVO Y METODO PARA PROCESAMIENTO DE

IMAGEN

- Campo Técnico

[0001]
La presente invencion se refiere a un dispositivo y método de procesamiento de

imagenes, y especificamente se refiere a un dispositivo y método de procesamiento de

- imagen que permite una mayor eficiencia en la codificacion a realizar.

Antecedentes del arte

- [0002]

En los dltimos afos, los dispositivos han entrado en uso muy difundido, los cuales
someten una imagen a una compresién codificada mediante el empleo de un formato de

codificacion del manejo de la informacion de la imagen como sefiales digitales, y al mismo

- tiempo comprime la imagen por transformacion ortogonal tal como la transformada

discreta del coseno o las similares y la compensacién de movimiento y que tiene la
ventaja de la redundancia, que es una caracteristica de la informacién de la imagen, con

el fin de realizar una transmisién altamente eficiente y el almacenamiento de la

- informacion. Ejemplos de este método de codificacién incluyen MPEG (Moving Picture

Experts Group) y asf sucesivamente.

[0003]

En particular, el MPEG2 (ISO/IEC 13818-2) se define como un formato que codifica

la imagen con un propdsito general, y es un estandar que abarca tanto las imagenes de

escaneo entrelazadas como las imagenes de escaneo secuencial y las imagenes de

resolucion estandar y las imagenes de alta definicion. Por ejemplo, el MPEG2 ahora se
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emplea extensamente para un rango amplio de aplicaciones para uso profesional y para el
uso del consumidor. Al emplear el formato de compresién MPEG2, se asigna una cantidad
de cédigo (tasa de‘bits) de 4 a 8 Mbps en el caso de una imagen de barrido entrelazado
de resolucion estandar que tiene 720 x 480 pixeles, por ejemplo. Al emplear el formato de
compresion MPEG2, se asigna una cantidad de cédigo (tasa de bits) de 18 a 22 Mbps en
el caso de una imagen de barrido entrelazado de alta resolucion que tiene 1920 pixeles x
1088, por ejemplo. Por lo tanto, se puede realizar una tasa de compresién alta y excelente

calidad de imagen.

[0004]

El MPEG2 ha sido principalmente dirigido a la codificacién de alta calidad de
imagen adaptada para el uso de la radiodifusion, pero no maneja una cantidad més baja
de cédigos (tasa de bits) que la cantidad de coédigos del MPEGH1, i.e., un formato de
codificacion que tiene una tasa de compresion mas alta. Se espera que la demanda de
este tipo de formato de codificacién aumente a partir de ahora, debido a la propagacion de
los asistentes digitales personales, y en respuesta a esto, se ha realizado la
estandarizacion de.l formato de codificacion MPEG4. Con respecto a un formato de
codificaciéon de imagen, la especifibacién de los mismos se confirmd como un estandar

internacional ISO/IEC 14496-2, en diciembre de 1998.

[0005]

Ademas, ‘en los Ultimos afios, ha progresado la normalizacién de un estandar
llamado H.26L (ITU-T Q6/16 V'CEG) con codificacion de imagen para uso en
teleconferencias como propdsito. Con el H.26L, se ha sabido que aunque se requiere una
mayor cantidad de coémputos para la codificacién y decodificacién de los mismos al
compararlos con un formato de codificacion cohvencional, tal como el MPEG2 o el

MPEG4, se realiza_ mayor eficiencia en la codificacién. También, en la actualidad, como
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REIVINDICACIONES

[Reivindicacion 1]

Un dispositivo de procesamiénto de imagen que comprende:

Una unidad de asignacién de numero de codigo configurada para controlar una
manera en la que los nimeros de cédigo se asignan a la informacién para la prediccion
del vector de movimiento, de acuerdo con las caracteristicas de movimiento de una
imagen; y una unidad que genera la prediccién del vector de movimiento configurada para
utilizar la informacién de movimien.to periférica que es la informacién de movimiento de
una regién periférica de una regién actual que debe ser procesada para generar la
informacién para la prediccion del vector de movimiento de dicha region, y asigna dicho
numero de cédigo a dicha informacién para la prediccion del vector de movimiento que se
ha generado, siguiendo la forma en que se asignan los nimeros de cddigo gque ha sido

decidida para dicha unidad que asigna el nimero de cddigo.

[Reivindicacion 2]

El dispositivo de procesamiento de imagen de acuerdo con la reivindicacién 1, en
el que dicha unidad que asigna el nimero de cddigo controla la forma en la que se
asignan los nimero de cédigo a dicha informacién para la prediccion del vector de

movimiento, para cada regién de incremento del procesamiento de prediccion.

[Reivindicacion 3]

El dispositivo de procesamiento de imagen de acuerdo con la reivindicacion 2, en
el que, en el caso que dicha regién sea una regidn quieta, dicha unidad que asigna el
numero de cédigo controla la forma en que se asignan los nimeros de cédigo de manera
que un nimero pequefio de cddigo se asigna a la informacién para la prediccién temporal

del vector de movimiento.
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[Reivindicacion 4]

E! dispositivo de procesamiento de imagen de acuerdo con la reivindicacién 3, en

el que, en el caso que dicha regién sea una regién quieta, dicha unidad que genera la

- predicciéon del vector de movimiento genera solamente dicha informacién para la

prediccién temporal del vector de movimiento, y asigna a dicha informacién para la
prediccién temporal del vector de movimiento un nimero de codigo decidido por dicha

unidad que asigna el nimero de cédigo.

[Reivindicacién 5]

El dispositivo de procesamiénto de imagen de acuerdo con la reivindicacién 2, en
el que, en el caso que dicha regién sea una regién en movimiento, dicha unidad que
asigna el nimero de cddigo controla la forma en la que se asignan los nimeros de cédigo
de manera que se asigne un numero de cddigo pequefo a la informacién para la

prediccién espacial del vector de movimiento.

[Reivindicacion 6]

El dispositivo de procesamiento de imagen de acuerdo con la reivindicacion 2, que
ademas comprende:

Una unidad. que determina la regidon quieta configurada para determinar si una
region actual es o no una regién quieta;

En donde dicha unidad que asigna el nimero de cédigo controla la forma en la que
se asignan los numeros de cddigo a la informacion para la prediccién del vector de
movimiento de la region actual, siguiendo los resultados de la determinacién de dicha

unidad que determina la regién quieta.

[Reivindicacion 7]

. 183
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El dispositivo de procesamiento de imagen de acuerdo con la reivindicaciéon 6, en
el que dicha regién quieta que determina la regién determina si la regién actual es o no
una region quieta utilizando la informacién de movimiento de una regién co-localizada de

fa regién actual.

[Reivindicacion 8]

El dispositivo de procesamiento de imagen de acuerdo con la reivindicacion 7, en
donde dicha region quieta que determiné la regién determina una regién actual para que
sea una region quieta en el caso que los valores absolutos de un componente horizontal
de la informacion de movimiento de la regién co-localizada de la regién actual y un
componente vertical de la informacién de movimiento estén dentro de ﬁn valor umbral
predeterminado, y también en el caso que un indice de referencia sea 0, se aplique un
Ref_PicR_reordering, o un indice de referencia que tenga un valor POC que indica una

imagen inmediatamente anterior.

[Reivindicacion 9]

El dispositivo de procesamiento de imagen de acuerdo con la reivindicacion 1, en
el que dicha unidad que asigna el ndmero de cédigo controla la forma en la que se
asignan los numeros de cédigo a dicha informacién para la prediccién del vector de

movimiento, de acuerdo con la configuracién del usuario.

[Reivindicacion 10]

El dispositivo de procesamiento de imagen de acuerdo con la reivindicacién 1, en
el que dicha unidad que asigna el numero de cédigo controla el modo en el que se
asignan los nimeros de cddigo a dicha informacion para la prediccion del vector de

movimiento, a fin de aumentar la eficiencia de codificacion.
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[Reivindicacion 11]°

El dispositivo de procesamiento de imagen de acuerdo con la reivindicacion 1, en
donde dicha unidad que asigna el nimero de cédigo controla la forma en la que se
asignan los nimeros de cédigo a dicha informacién para la prediccién del vector de

movimiento, a fin de optimizar la calidad de imagen subjetiva.

[Reivindicacion 12]

El dispositivo de procesamiento de imagen de acuerdo con la reivindicacién 1, en
el que dicha unidad que asigna el nimero de codigo controla la forma en la que se
asignan los nuimeros de cédigo a dicha informacion para la prediccién del vector de

movimiento, para cada sector.

[Reivindicacion 13]

El dispositivo de procesamiento de imagen de acuerdo con la reivindicacion 1, que
incluye ademas:

Una unidad -que genera una senal configurada para generar una senal que indica
un modo variable en el que la forma en la que dicha asignacion de los nimeros de cédigo

es cambiable.

[Reivindicacion 14]

El dispositivb de procesamiento de imagen de acuerdo con la reivindicaciéon 1, en
el que dicha unidad que genera la prediccidn del vector de movimiento genera informacion
muitiple para la prediccién del vector de movimiento para cada modo de prediccion;

y que incluye ademas:

una unidad que genera diferencia del vector de movimiento configurada para
seleccionar, para céda dicho modo de prediccién, la informacién de prediccién 6ptima del

vector de movimiento a partir de dicha pluralidad de la informacién para la prediccion del
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vector de movimiento generada por dicha unidad que genera la prediccién del vector de
movimiento, y que genera un vector de movimiento de diferencia que es la diferencia en
cuanto a un vector de movimiento de la region actual;

una unidad que determina el modo configurada para determinar a partir de los
modos de prediccién, un modo de prediccidn dptimo; y

una unidad de transmisién configurada para transmitir dicha informacién de la
diferencia del vector de movimiento del modo de prediccién determinado por dicha unidad
que determina el modo, y el nimero de cddigo de la informacién para la prediccién del

vector de movimiento de dicho modo de prediccién.

[Reivindicacion 15]

El dispositivb de procesamiento de imagen de acuerdo con la reivindicacion (14),
que incluye ademas:

una unidad de codificacion configurada para codificar dicha informacién de
diferencia del vector de movimiento del modo de prediccién determinado por la unidad
que determina el modo, y el nimero de cédigo de la informacién para la prediccién del
vector de movimien.to de dicho modo de prediccion;

en el que dicha unidad de transmisién transmite dicha informacién de diferencia
del vector codificada por dicha unidad de codificacion, y el nimero de cédigo de dicha

informacién para la prediccion del vector de movimiento.

[Reivindicacion 16].

Un método de procesamiento de imagen de un dispositivo de procesamiento de
imagen, dicho método incluye:

Una unidad que asigna un nimero de cddigo que controla una forma en la que se
asignan los ndmeros de cédigo a la informacion para la prediccion del vector de

movimiento, de acuerdo con las caracteristicas de movimiento de una imagen; y

196



10

15

20

25

SP263467

GLOiqv
una unidad que genera la prediccién del vector de movimiento utilizando la
informacion de movimiento periférico que es la informacién de movimiento de una regién
periférica de una régién actual que-debe ser procesada para generar la informacion para
la prediccion del vector de movimiento de dicha region, y la asignacién de dicho ndmero
dé codigo a dicha informacién para la prediccion del vector de movimiento que ha sido

generada, siguiendo la forma en que se asignan los nimeros de codigo que se ha

decidido.

[Reivindicacién 17]

Un dispositivo de procesamiento de imagen que incluye:

una unidad que asigna el nimero de codigo configurada para controlar una forma
en la que se asignan los nimeros de cddigo a la informacién para la prediccion del vector
de movimiento, de écuerdo con las caracteristicas de movimiento de una imagen; y

una unidad que reconstruye la prediccién del vector de movimiento configurada
para obtener un ndmero de cédigo de la informacién para la prediccion del vector de
movimiento de una region actual que debe ser procesada, y reconstruir dicha informacién
para la prediccion del vector de movimiento a partir de dicho nimero de cédigo, siguiendo
la forma en la qué se asignan los nimeros de cédigo que ha sido decidida por dicha

unidad que asigna dicho nimero de cédigo.

[Reivindicacién 18]

El dispositivo de procesamiento de imagen de acuerdo con la reivindicacién 17, en
el que dicha unidad que asigna el nimero de cédigo controla la forma en la que se
asignan los nimeros de cédigo a dicha informacién para la predicciéon del vector de

movimiento, para cada regién de incremento de procesamiento de prediccién.

[Reivindicacion 19]
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El dispositivo de procesamiento de imagen de acuerdo con la reivindicacién 18, en
el que, en el caso que dicha regién sea una regién quieta, dicha unidad que asigna el
namero de c6digo controla la forma en que se asignan los nimeros de cédigo de manera
que un numero pequefo de cédigo.se asigna a la informacion para la prediccion temporal

del vector de movimiento.

[Reivindicacion 20]

El disposivtivp de procesamiento de imagen de acuerdo con la reivindicacion 18, en
el que, en el caso que dicha regién sea una regién en movimiento, dicha unidad que
asigna el nimero de cédigo controla la forma en la que se asignan los nimeros de codigo
tal que se asigne un nuimero de cédigo pequefo a la informacién para la prediccion

espacial del vector de movimiento.

[Reivindicacion 21]

El dispositivo de procesamiento de imagen de acuerdo con la reivindicacion 18,
que incluye ademas:

una unidad que determina la regién quieta configurada para determinar si una
region actual es o no una regién quieta;

en el que dicha unidad que asigna el numero de cddigo controla la forma en la que
se asignan los nimeros de cddigo a la informacién para la prediccion del vector de
movimiento de la regién actual, siguiendo los resultados de la determinacion de dicha

unidad que determina la regién quieta.

[Reivindicacion 22]
El dispositivo de procesamiento de imagen de acuerdo con la reivindicacion 21, en
el que dicha region quieta que determina la regién determina si una regién actual es o no

una regidn quieta utilizando la informacién de una regién co-localizada de la regién actual.
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[Reivindicacion 23]

El dispositivo de procesamiento de imagen de acuerdo con la reivindicacién 22, en
el que dicha regién quieta que determina la regidén determina una regién actual para que
sea una region quieta en el caso que los valores absolutos de un componente horizontal
de la informacién de movimiento 'de la regidén co-localizada de la regién actual y un
componente vertical de la informacién de movimiento estén dentro de un valor umbral
predeterminado, y también en el caso que un indice de referencia sea 0, se apligue un
Ref_PicR_reordering, o un indice de referencia tenga un valor POC que indica una

imagen inmediatamente anterior.

[Reivindicacién 24]

El dispositivo de procesamiento de imagen de acuerdo con la reivindicaciéon 17, en
el que dicha unidad que asigna el nimero de codigo controla la forma en la que se
asignan los numeros de cdédigo a dicha informacién para la prediccion del vector de

movimiento, de acuerdo con la configuracién del usuario.

[Reivindicacion 25]

El dispositivo de procesamiento de imagen de acuerdo con la reivindicacién 17, en
el que dicha unidad que asigna el numero de cédigo controla la forma en la que se
asignan los nimeros de cédigo a dicha informacion para la prediccién del vector de

movimiento, a fin de aumentar la eficiencia de codificacion.

[Reivindicacion 26]

El dispositivo de procesamiento de imagen de acuerdo con la reivindicacion 17, en
el que dicha unidad que asigna el numero de cédigo controla la forma en la que se
asignan los nimeros de cédigo a dicha informacion para la prediccion del vector de

movimiento, a fin de optimizar la calidad de imagen subjetiva.
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[Reivindicacién 27]

El dispositivo de procesamiento de imagen de acuerdo con la reivindicacién 17, en
el que dicha unidad que asigna el nimero de cddigo controla la forma en la que se
asignan los numeros de cédigo a dicha informacién para la prediccién del vector de

movimiento, para cada sector.

[Reivindicacién 28]

El dispositivo de procesamiento de imagen de acuerdo con la reivindicacion 16,
que incluye ademas:

una unidad que obtiene una sefial configurada para obtener una sefial que indica
un modo variable en el que la forma en la que se asignan dichos nimeros de cédigo es
cambiante;

en la que, en el caso que dicha sefial obtenida por dicha sefial indica dicho modo
variable, dicha unidad que asigna el nimero de cddigo controla la forma en la que se
asignan dichos nimeros de cédigo a dicha informacién para la prediccion del vector de

movimiento.

[Reivindicacién 29]

Un método de procesamiento de imagen de un dispositivo de procesamiento de
imagen, dicho método incluye:

Una unidad que asigna un nimero de cédigo que controla la forma en la que se
asignan los numeros de cddigo a la informacién para la prediccion del vector de
movimiento, de acuerdo con las caracteristicas de movimiento de una imagen; y

Una unidad que reconstruye la prediccion del vector de movimiento que obtiene un
numero de cédigo de la informacién para la prediccion del vector de movimiento de una

region actual que debe ser procesada, y la reconstruccion de dicha informacién para la
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prediccion del vector de movimiento a partir de dicho ndmero de cddigo, siguiendo la

forma en gque se asignan los nimeros de cddigo que se ha decidido.
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RESUMEN

La presente divulgacion se refiere a un dispositivo de procesamiento de imagen y

el método mediante el cual se puede lograr una mayor eficiencia de codificacion.

Una unidad que genera la prediccion de un vector de movimiento 76 usa la
informacion del veétor de movimiento periférico suministrada a esta para generar tipos
mditiples de informacién para la prediccién del vector de movimiento y suministra cada
informacion para la prediccién del vector de movimiento y asigna ndmeros de cédigo a la
informacion para la prediccion del vector de movimiento mediante una unidad que asigna
el ndmero de cédigo 77 a una unidad de prediccién/compensacion del movimiento 75. La
unidad que asigna el nimero de c6digo 77 suministra la informacién de la asignacion del
numero de codigo que indica cuales nimeros de cédigo han sido asignados a cual
informacion para Ia prediccién del vector de movimiento, a una unidad de codificacion sin
pérdidas 66. La presente tecnologia se puede aplicar por ejemplo a un dispositivo de

codificacién de imagen que realiza la codificacion con base en el formato H.264/AVC.
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Resumen reivindicacion (es):

1. Undispositivo de procesamiento de imagen que comprende:

Una unidad de asignacion de nimero de cédigo configurada para controlar una manera en la que los nimeros de codigo se
asignan a la informacién para la prediccion del vector de movimiento, de acuerdo con las caracteristicas de movimiento de una
imagen; y una unidad que genera la prediccion del vector de movimiento configurada para utilizar la infermacién de movimiento
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2. Eldispositivo de procesamiento de imagen de acuerdo con la reivindicacion 1, en el que dicha unidad que asigna el numero
de codigo confrola la forma en la que se asignan los nimerc de codigo a dicha informacion para la prediccion del vector de
movimiento, para cada region de incremento del procesamiento de prediccion.

3. Eldispositivo de procesamiento de imagen de acuerdo con la reivindicacion 2, en el que, en el caso que dicha region sea
una region quieta, dicha unidad que asigna el nimero de cddigo controla la forma en que se asignan los nimeros de codigo de
manera que un niimero pequefio de cdigo se asigna a la informacion para la prediccién temporal del vector de movimiento.

4. Eldispositivo de procesamiento de imagen de acuerdo con Ia reivindicacion 3, en el que, en el caso que dicha region sea
una region quieta, dicha unidad que genera la prediccion del vector de movimiento genera solamente dicha informacion para la
prediccion temporal del vector de movimiento, y asigna a dicha informacion para la prediccion temporal de! vector de movimiento
un nimero de cédigo decidido por dicha unidad que asigna el nimero de codigo.

5. Eldispositivo de procesamiento de imagen de acuerdo con la reivindicacion 2, en el que, en el caso que dicha regién sea
una region en movimiento, dicha unidad que asigna el numero de codigo controla la forma en la que se asignan los numeros de
codigo de manera que se asigne un nimero de cédigo pequefio a la informacion para la prediccién espacial del vector de
movimiento.

6.  Eldispositivo de procesamiento de imagen de acuerdo con la reivindicacién 2, que ademas comprende:

Una unidad que determina la region quieta configurada para determinar si una region actual es o no una regién quieta;

En donde dicha unidad que asigna el nimero de codigo controla la forma en la que se asignan los nimeros de codigo a la
informacion para la prediccion del vector de movimiento de la regién actual, siguiendo los resultados de la determinacion de
dicha unidad que determina la regién quieta.

7. Eldispositivo de procesamiento de imagen de acuerdo con la reivindicacion 6, en el que dicha regién quieta que determina
la regién determina si la region actual es 0 no una regién quieta utilizando la informacién de movimiento de una region co-
localizada de la region actual.

8.  Eldispositivo de procesamiento de imagen de acuerdo con la reivindicacion 7, en donde dicha region quieta que determina
la region determina una regién actual para que sea una region quieta en el caso que los valores absolutos de un componente

horizontal de la informacion de movimiento de la region co-localizada de 1a region actual y un componente vertical de la infor....
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