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VIDEO CODING APPARATUS AND
VIDEO DECODING APPARATUS

Technical Field

The present invention relates to an information
transmission scheme of transmitting a coded video
picture/stillrpicture using a cable communication
network such as an ISDN (Integrated Services Digital
Network) or Internet, or a radio comﬁunication network
such as a PHS or satellite communication, and a
coding/decoding apparatus in an information
transmission system adopting this method.

Background_Art

Recently, with the advance of a digital coding
technoiogy and broadband network technology for various
kinds of information such as a picture, applications
using these technologies have extensively been
developed. A system of transmitting a compression-
coded picture and the like using a communication
network is being developed.

For example, a videophone, teleconference system,
and digital television broadcast adopt a technique of
compressing and coding video pictures and speech into
small information amounts, multiplexing the compressed
video code stream, speech code stream, and another data

code stream into one code stream, and transmitting
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| 15 ( ntegrated Services Digital Network) or Internet, or a radio
comuni cation network such as a PHS or satellite comunication, and a
codi ng/ decodi ng apparatus in an information transnissiohSeptemier 268t i ng
this method. Background Art Recently, wth the advance of a digital coding
technol ogy and broadband network technol ogy for various kinds of
information such as a picture, applications wusing these technologies have
extensively been 20 devel oped. A system of2 transmtting a conpression-
coded picture and the |ike using a comunication network is being

devel oped. For exanple, a videophone, tel econference system and digital

tel evision broggdgast adeping tmehpbgbeseleak® conpressing and coding video
pi ctures and speech into small information anmounts, mnultiplexing the

conpressed video chdeastvieam sspaachcengecskioarccangdqanecher fdata code
streaminto one code stream and transmtting 5 Septenber 2003 2 and/or

storing the codeckhigaes #sch sbdeotsbgnebmpenpaesshpndeedir-aget 86hnLgue,
t echni ques such as notion conpensation, discrete cosine
transform (DCT), subband coding, pyramid coding, and
5  wvariable-length coding, and a scheme using a
combination of them are developed. The video coding
international standard scheme includes IS0 MPEG;l and
MPEG-2, and ITU-T H.261, H.262, and H.263. The
international standard scheme of multiplexing data and
10~ a code stream prepared by compressing video pictures
and speech/audio signals includes an IS0 MPEG system,
and ITU-T H.221 and H.223.

In a conventional video coding scheme such as this

video coding international standard scheme, coding is
15 done in units of GOBs (Group Of Block) or macroblocks

" prepared by dividing a video signal into frames and

dividing each frame into smaller regions. Then, plieces

of header information representing a coding mode and

the like are added to each frame, GOB, and macrobiock.
20 These pieces of header information are necessary to

decode all the frames, GOBs, and the like.

If errors are mixed in header information in a
transmission line/storage medium, and the header
information cannot be normally decoded by a video

25 coding apparatus, all the frames, GOBs, and the like

including the header information cannot be normally

decoded. The quality of a reconstructed video picture



transform (DCT), subband coding, pyramd coding, and 5 variabl e-1ength
coding, and a schene using a conbination of them are devel oped. The vi deo
coding international standard schene includes | SO MPEG & SghtembePReDP and
| TUT H 261, H 262, and H. 263. The international standard scheme of

mul ti pl exing data and 10 a code stream prepared by conpressing video

pi ctures and speech/audi o signals includes an | SO MPEG system and I TU--T
H 221 and H. 223. In a conventional video %oding scheme such as this video
codi ng international standard schene, coding is 15 done in units of GOBs
(G oup O Block) or macrobl ocks prepared by dividing a video signal into
frames and diiwi dibrg veakio fdereling appmldtes Kegia®@ny. dEkeRddepi.eces of
header information representing a coding node and the |ike are added to
each frame, GOB, antbmemcmtioticalldly,Thies e @aEreods tdihdcheader information are
necessary to decode all the frames, GOBs, and the like. If errors are

m xed i n headécmpafessiani-wivded pictrarsmsional coshshdcageonedetinpriand t he
header information cannot be normally decoded by a video 25 coding

appar at us, al [theh&eediveg cople maed e Mitiee deiceslingi vy oces shagder

i nformati on cannot be normally decoded. The quality of a reconstructed

]

vi deo pPct ur e *5C8BFtEMTEL I F3 W it qapd indegm@éded dgoappar at us greatly

degrades. transmitted "0"/"1" bit stream.

For this purpose, the above-described header
information is very important as information
representing the rule of coding a set of predetermined

10 - bit steams. Examples of the header information are
information representiﬁg the prediction type of frame
being decoded (whether intraframe coding or interfraﬁe
coding), time reference information representing the
display timing of the frame, and step size information

15 used in performing gquantization.

If these pieces of header information are lost,
image information transmitted subsequently cannot be
normally decoded.

For example, assume that an error is mixed in a

20 "'bit stream owing to any cause, and the bit pattern
changes to represent intraframe coding though the
prediction type of frame is supposed to represent
interframe coding. In this case, even if subsequent
actual information is normally transmitted, the

25 “decoding side determines the bit pattern as a result of
intraframe coding, and hence cannot normally encode

finally, sequentially transmitted information.



More specifically; in transmtting a conpression-coded picture using a
communi cation network, the receiving side nust execute cogdi essi ng
of 5 reconstructing significant information froma trangﬁFPg@ﬁ%“gbﬁfl" bi t
stream For this purpose, the above-described header information is very
inportant as information representing the rule of coding a set of
predeterm ned 10 bit steans. Exanples of fhe header information are
information representing the prediction type of frane being decoded
(whether intraframe coding or interframe coding), tine reference
information representing the display timng of the franme, and step size

i nformation 15 usedonsgsprefidrlyi,nFhguameilzdty et al fredoese mpickeels vaticheader
information are lost, image information transnitted subsequently cannot be
nornal |y decoBeé§LUEsr 18x&me &1dgss goedingaepaaratisr girsalyedegmades20 bit
stream owi ng to any, cause, and the bit pattern changes to represent
intraframe coding g I Fradisc tirssiuentd Yoo dougife i as gyséead t o
represent interframe coding. I.n this case, even if subsequent actual

i nformation i §Y56r A8 Py TACARs LOEERNOPRe POTESLAG AGTerA@ deler mi nes t he

bit pattern a resylt of __intraf.rane_coding, and hence cannot nornally
encode %finaI%&%mégﬁﬁénPFaﬁﬁﬁlPr §&Fﬁgegeﬂﬁggﬁﬁﬁpi5ﬁpe§V§§pt§hﬁér 2003

transmits and/or stores a video picture via a radio
transmission line.
The mainstream of conventional picture
transmission is a system using a cable communication
10 - network. Even.in the use of a radio communication
network, picture transmission assumes satellite
communication whose error rate.is very low. in light
of this, the structure of a coded stream to be
transmitted does not sufficiently consider the error
15 resilience, and important information such as header
information is not satisfactorily protected against the
transmission error.
In a PHS (Portable Handyphone System) expected to
become bne of the mainstreams of future mobile
20 communication, the error rate is about several hundred
thousand to million times that of satellite
communication. Therefore, errors cannot be fully
corrected only by conventional error protection or
correction done for a coded bit stream.
25 In the Internet expected to become one of the
mainstreams of future communication as well as the PHS,

time at which an error is mixed and the type of mixed



4 Consequently,

codi ng apparatus greatly degrades.

the quality of a reconstructed video picture in the video
M xture of errors frequently occurs in a

system such as a radi o videophone, portable informatio SQPF@ﬂﬁ¥399§ or
radio digital television receiver, that transmts and/or stores a video
picture via a radio transm ssion line. The nainstream of conventi onal

picture transmssion is a systemusing a cable comrunication

Even-in the use of a radio communication hetwork, pi cture transm ssion
assunes satellite comunication whose error rate is very low In |ight
this, the structure of a coded streamto be transmtted does not
sufficiently egnsirderd h@testeribticedilhi enee.raed,i Bper hantbriopker mati on

such as header

information is not satisfactorily protected agai nst the

transm ssi on emrar. dorrecPHSH( Bayt dlel eokegndyphone Systen) expected to

becone one of the mainstreans of future npbile 20 conmuni cati on,

10 net wor k.

of

the error

rate i s about severfdr Hivigr edrastdmousand rag smiltdtilow ta meslet Iwdtreain satellite
comuni cation. Therefore, errors cannot be fully corrected only by

conventi onal EPEEC FEENEC BIXSA teBTyC Shedet Pdstise coding , c ddied elsirorst r eam

25 In the Internet expected to becone one of the_ nmainstreans of future
comuni €at i on F&§ikdiencgs ofh& rppsmission data weakens.

It can be attained by the present invention to

make even in an arbitrary shape picture coding to have

an error resilience similar to that in a conventional

coding method for coding a rectangular picture.

10

Disclosure of Invention

The first invention provides a video coding

apparatus'comprising a coder unit for coding an input

video picture to obtain a bit stream, an important

information constructing unit for extracting, from

15 coded information obtained by the coder unit, important

information as information representing a rule of

coding a set of predetermined bit streams, thereby

constructing the important information, a sync code

generator unit for generating a sync code, and a bit

20 stream reconstructing unit for adding the sync code



time at which an error is mxed and the type of m xed 5 Septenber 2003 5
error are not statistically clarified, and no proper errqQr correction nmay
be done. For this reason, in transnmtting a code stream 5 eepfembgs2oQy
arbitrary shape picture coding, the error 5 resilience of transm ssion
data weakens. It can be attained by the present invention to nake even in
an arbitrary shape picture coding to have. an error resilience simlar to
that in a conventional coding nethod forGCoding a rectangul ar picture. 10
Di scl osure of Invention The first invention provides a video coding
apparatus conprising a coder unit for coding an input video picture to
obtain a bit stutgary faron rgher tsamic doafeo gamiciran cgonstituehidngheni t f or
extracting, from 15 coded informati on obtai ned by the coder unit, inportant
i nformati on asmpeamdt iiof oreprtdsen tiengpns trulod edf byc dthiend maposertanaf
predetermined bit streams, thereby constructing the inportant information,
a sync code d&f@rmadiamicenserugddadatindg &osyhe bdde staeduma doided20 stream
reconstructing unit for adding the sync code 5 Septenber 2003 6 output from
the sync code Xgertératc@damivniing thea ehvnpecoast tustdngattihen bigconst r uct ed

by the %nport%%&eam_

The second invention provides.a picture coding
apparatus wherein the important information
constructing unit in the first invention comprises a
conventional picture relating important information

10 - constructing unit for constructing, from the coded
information, conventional picture relating information
as important information in a conventional coding
scheme of coding a frame in units of rectangular .
regions, an arbitrary shape picture relating important

15 information constructing unit for constructing, from
the coded information, arbitrary shape picture relating
important information as important information in an
arbitrary shape coding scheme of coding a picture in
the frame in units of arbitrary shape picture regions,

20 an arbitrary shape coding determination unit for
determining based on the coded information whether the
coded picture is an arbitrary shape picture, a switch
unit for outputting the arbitrary shape picture
relating important information when the arbitrary shape

25 coding determination unit determines that the coded
picture is an arbitrary shape picture, and a

multiplexer unit for multiplexing the conventional



information constructing unit to the bit streamcoded by the coder unit,
thereby reconstructing the bit 5 stream The second invention provides a
picture coding apparatus wherein the inportant informatPOPieddeEEPRt i ng
unit in the first invention conprises a conventional picture relating

i nportant information 10 constructing unit for constructing, fromthe coded
i nformati on, conventional picture relating i nformation as i nportant
information in a conventional coding schene of coding a frane in units of
rectangular. regions, an arbitrary shape picture relating inportant 15
information constructing unit for constructing, from the coded

i nformati on, ariittar yesieapoepiictfiionrenartdloat iamgl anmportiantt finskori®t i on as
inmportant information in an arbitrary shape coding schene of coding a
picture in tH&ifggmainiit.units of arbitrary shape picture regions, 20 an
arbitrary shape coding deternmination unit for deternining based on the
coded i nformation WHE HdH thelnesdddpirmanisess aaviatesi tdearodigttape picture,
aswitch wunit for outputting the arbitrary shape picture relating

i nport ant i nf GERAGAGYSWHET tq%‘§°éjr1l51igt CRApSsHape 1p5laddingg ad&idr mi nat i on

uni t det5erm' nes that ,the coded icture is an arbitrary shape picture, and

a  multPpl exers TR A3 HAID IS d HERETESHPEN t-Gtal S5 OBdFHERTePY2003 7

coding a video picture, and includes, as header
information, important information serving as
information representing a rule of coding a set of
predetermined bit streams, comprising a demultiplexer

10 - unit for demultiplexing an inppt bit stream into a
picture bit stream, a decoder unit for decoding the -
picture bit stream, a sync code detector unit for
detecting a sync code from the picture bit stream, and
informing the decoder unit of the sync signal, an error

15 check unit for checking presence of an error on the
basis of decoded information of the decoder unit, and
an important information constructing unit for
constructing important information from header
information output from the decoder unit, and informing

20 the decoder unit of the important information when the
error check unit determines absence of an error.

The fourth invention provides a video decoding
apparatus wherein the important information
constructing unit in the third invention comprises a

25 conventional picture relating important information
constructing unit for constructing conventional picture

relating important information from the header



picture relating information and an output fromthe switch unit. The third

i nvention provides a video decoding apparatus for dec
including a bit 5 streamincluding sync information th
coding a video picture, and includes, as header infor
information serving as information representing a ru

predeterm ned bit streans, conprising a demultiplexer

dermul tiplexing an input bit streaminto a8 picture bit
unit for decoding the' picture bit stream a sync cod
detecting a sync code fromthe picture bit stream and

odi ng coded data

at © Sepighiber A8eB by

mati on, i nportant

e of coding a set of

10 unit for

stream a decoder

e detector unit for
-informng the

decoder unit dfidmmatyinm,siagnalrbidraars ehabe oRetigirid:aringhaeki ng

presence of an error on the basis of decoded informat
unit, and an virdyorficentdetrefravimeinigo fpaceals tomnu dthien dh slaiietr
important information from header information output

ion of the decoder
ﬁ@ﬁorﬁamithCting
fromthe decoder

unit, and inf#hfthg e tdrcataddeictunie b$ ahearhpbraaypt shaper patiamephen

the error check unit determ nes absence of an error.

The fourth invention

provi des a vi @& d&dddiaty SiFps e uneereilating ilmportamt iimfformat i on

constructing unit, in the third invention conprises a 2

5 conventi onal

pi ct ur e r el at PR H¥ GRS HE USH Gmatiidn £oxo seREiatiotd enidr b aganst r uct i ng

ti onal cture ., relating inportant information fromthe header
conven %%ape picture re aey%g important q%formation from the

header information, a first switch unit for inputting

the header information to the arbitrary shape picture

relating information reconstructing unit

when the

10 - arbitrary shape_coding'determination unit determines

that the decoded picture is an arbitrary

shape picture,

and a second switch unit for outputting the arbitrary

shape picture relating important information when the

arbitrary shape coding determination unit determines

15 that the decoded picture is an arbitrary

shape picture.

The fifth invention provides a video decoding

apparatus comprising a coder unit for coding an input

video picture to obtain a bit stream, an

important

information constructing unit for extracting, from

20 coded information obtained by the coder unit, important

information as information representing a rule of

coding a set of predetermined bit streams, thereby

constructing the important information, a bit stream

divider unit for dividing the bit stream

coded by the

25 coder unit, a packet header generator unit for

generating a packet header from the important

information constructed by the important

information
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003 8 information, an arbitrary shape codi ng determ nation
rmning based on the header information whether a decoded
arbitrary shape picture, an arbitrary shapeSgremMnes2¢@d ating
inmportant infor- 5 mation constructing unit for constructing arbitrary
relating inportant information fromthe header information,
unit for inputting the header information to the arbitrary

relating information reconstructing unit when the 10
arbitrary shape picture, and a second switch unit for
ape co rm nation unit €rm nes at the
r@oh%t?ﬂ EEHbtéa%¥c§Q@stEn%tEBE-bilhgtgbéﬁhdh@! @E'B
déo decod Ing~ apparatus conprising a co
unit for extracting, from 20 coded

predeterm ned bit streans, thereby constructing the.

by the 25 coder unit, a packet header generator unit for
apparatus wherein the important information

constructing unit in the fifth invention comprises an
arbitrary shape picture relating important information
constructing unit for constructing arbitrary shape
picture relating important information from the coded
information, an expansion header insertion determining
unit for.determiﬂing based on the coded information
whether an expansion header holding the arbitrary shape
picture relating important information is inserted in
the packet header, and a switch unit for inputting the
header information to the arbitrary shape picture
relating important information when the expansion
header insertion determining unit determines that the
expansion header is inserted.

The seventh invention provides a video decoding
apparatus for decoding video picture coded data
including a bit stream that is obtained by coding a
video picture, and includes, as header information,
important information sexving as information
representing a rule of coding a set of predetermined
bit streams, the video decoding apparatus comprising a

demultiplexer unit for demultiplexing an input bit

that the decoded

unit ftor cgding an

PLEEURELt Ot PBEAI Bid1BLE ﬁBEEathaEhb”PQEkéEthebBEQr”at'On
nformati on obt ai ned by the

”?@ﬁé@ﬂted'ﬂ&oﬁﬁﬁtpgakéﬁ heheepRbaBrEEBLEsAAtiNg a rul e of
(0]

a

ecSﬁQLEESE%n SﬂgEﬁépgﬁ&U%?8£8kék'Bg pg?BEEaﬂhig %ﬁ%”ﬂt'on when

the arbitrary’s



generating a packet header fromthe inportant information constructed by
the inportant information 5 Septenber 2003 9 constructing unit, and a
packet structure unit for constructing a packet using theepiembet 26
divided by the bit streamdivider unit and the packet header generated by
t he packet header generator unit. 5 The sixth invention provides a video
decodi ng apparatus wherein the inportant information constructing unit in
the fifth invention conprises an arbitrary shape picture relating
inmportant information .constructing unit for constructing arbitrary shape
10 picture relating inportant information fromthe coded information, an

cxpanst on headet LigeLLonadel et Dl ngc UL Lok deLeELpl g bgped on Lhe

coded i nformation expansion rary shape

pi cture rel atingelporignt LnboLBBLEODn: LS chosaELed: bl 1Ao! Becpackel

header, and a sw i unit foer rnputting the header ormation to the

arbitrary shape; pi 6t HEgm, r habLPgri BROEkANKi £NEGEMBAEER i WGPt BEnBXPANSI ON
header insertion determning unit determ nes that the expansion header is

inserted. 20 The 5QVEPLESri BYepheOBapigVblededodbdeondgendtngn apparatus for
decodi ng video picture coded data including a bit streamthat is obtained
by codimg a vid€eederctnie, and hnchugestans brsdematnbar ehkoPucting
unit for extracting, from the packet header informatiocn,
important information serving as information
representing a rule of coding a set of predetermined
bit streams, thereby constructing the important
10 information, and when the error check unit determines
| presence of an error, and decoding requires important
information, inférming the decoder unit of the
constructed important information.
The eighth invention provides a video decoding
15 apparatus wherein the important information
constructing unit in the seventh invention comprises an
arbitrary shape picture relating important information
constructing unit for constructing arbitrary shape
picture relating important information from the packet
20 header information, an expansion header insertion
determining unit for determining based on the packet
header information whether an expansion header is
inserted in the packet header, and a switch unit for
inputting the packet header information to the
25 arbitrary shape picture relating important information

when the expansion header insertion determining unit

determines that the expansion header is inserted.



inmportant information serving as information 25 representing a rule of
coding a set of predeternined bit streans, the video decodi ng appar atus
~conprising a derultiplexer unit for denultiplexing an ihggptember 8003

Sept enber 2003 10 streaminto a picture bit stream and packet header
information, a decoder unit for decoding the picture bit stream an error
check unit for -checking presence of an error on the basis of decoded
information of the 5 decoder unit, and aﬁlinportant i nformation
constructing wunit for extracting, fromthe packet header information,
inmportant information serving as information representing a rule of coding
a set of predetermmesdrdiidg 3o e pAhRIMADY reRMEoNGt iiRg ik d nportant 10

information, and when the error check unit determ nes presence of an
error, and decodiimg,r eqheseler rpor bantset nhokekidonatianf ol nipet Bamdecoder
unit of the constructed inportant information. The eighth-invention
provi des a vi déoedecodiexgpants cap hepdiers oamebel setthén itimeoheadteri Abor mat i on
constructing unit in the seventh invention conprises an arbitrary shape
pi cture rel at iifgliudso iipeir tiamto pdioirow t loondir Gdei agbdiirartosha@past r uct i ng
arbitrary shape picture relating inportant information fromthe packet 20
header Pnf or mMREICHHLE SaF R BN SICHF e addr ddidddonofo daperFamitng unit for
determ ni ng based on the packet . , i
information in the conventional picture coding scheme
that is stored in the header. Even if some headers are
destroyed, a picture can be decoded at a portion having
normal headers. Further, a sync code inserted in
10 - picture data can prevent out-of-synchronization of the
video'packet VP. The video packet VP is a packet
starting from a sYnc code RM. Even i1f an error exists
before RM to cause out-of-synchronization, this sync
code RM can establish resynchronization.
15 Accordingly, the present invention can provide a
video coding technique which attains high noise
resilience in transmission and can give error
resilience equivalent to that of conventional
rectangular picture coding to even arbitrary shape
20 picture coding.
Brief Description of Drawings
FIG. 1 is a block diagram showing the basic
arrangement of a coder section according to the first
embodiment of the present invention;
25 FIG. 2 is a block diagram showing in detail the

basic arrangements of an important information

constructing section and bit stream reconstructing



header information: whether an expansion header is inserted in the packet
header, and a switch unit for inputting the packet header information to
the 25 arbitrary shape picture relating inportant infornaBEBEMbRAEPPF he
expansi on header insertion determining unit determ nes that the expansion
header is inserted. 5 Septenber 2003 11 According to the present invention,
in video coding, a header can be set in_coded data. At the sanme tine, an
expansi on header can be set in the headet?t o i ncl ude i mportant information
in the arbitrary shape 5 picture coding schenme, in addition to inportant
information in the conventional picture coding schene that is stored in
the header. Exentibnseonetheadedsrasectdest aeyeddiagptet uhe €apsbe decoded
at a portion having normal headers. Further, a sync code inserted in 10

pi cture data eambogimeant oduthef pggnehtotnzantaonef the video packet VP. The
vi deo packet VP is a packet starting '"froma sync code RM Even if an
error exists befoF@GRM3t ascaugeowuthefrtsypholrioni zaei basichifdowyné code RM
can establish resynchronization. 15 Accordingly, the present invention can
provide a viBe bbd#i A§reavhiegoeshbehiaot aeasinhghcaordéngr si thence in

transm ssion and can give error resilience equivalent to that of
conventPonal fréetaRBRPdingrét afetb8drrgsestedBieBEBPRFary shape

FIG. 4 is a view showing the expansion headex
format of VP according fo the first embodiment of the
present invention;

FIG. 5 is a block diagram showing the basic

10 - arrangement of a decoder section according to the first
embodiment of the present inﬁention;

FIG. 6 is a block diagram showing in detail the
basic arrangement of an important information
constructing section in the decoder section according

15 - to the first embodiment of the present invention;

FIG. 7 is a table for'explaining a coded word
structure used in the present invention;

FIG. 8 is a view showing an example for explaining
the effect of wvariable-length coding;

20 FIG. 9 is a block diagram showing an arrangement
of performing variable-length coding for important
information;

FIG. 10 is a block diagram showing the basic
arrangement of a coder section according to the second

25 embodiment of the present invention;

FIG. 11 is a block diagram showing the detailed

arrangement of an important information constructing



20 picture coding. Brief Description of Drawings FIG 1 is a block diagram
arrangenent of a coder section according to the first
the present invention; 25 FIG 2 is a bl ockSariggier2e®bw ng
basi ¢ arrangenents of an i nportant information constructing
section and bit streamreconstructing 5 Septenber 2003 12 section in the
according to the first n‘ggdl ment of the present invention;

showi ng the basic

enbodi nent of
in detail the

coder section

FIG 3 is a flowchart show ng the basi
reconstructing section according to the
invention; FIG 4 is a view show ng the expansi on header
accordi ng to tketfionstinetrhedicoertr skcthen presedtngntenthenseEbed 5 is a

|low of the bit stream

bl ock di agram showi ng the basic 10 arrangenent of a decoder section

according to ehéodiment efbodienpmesehtt havpngsent i nventi on;
bl ock di agram show ng in detail the basic arrangenment of an inportant
const FU&-i AG d&ctd drevh sthiver igeic 8de exe8®icowfagwor ding 15 to

i nformati on

the first enbodi nent of the present invention; FIG 7 is a table for
expl ai ning a @éﬂ’é‘tﬂls\k@PdPa%ﬁﬁc@@ﬁéieéséﬁcpﬁdﬁ-ﬁé bPe&BRt SEFP8AL i on;

5

10 -

15

20

25

embodiment of the present invention;

FIG. 13 is a view showing another example of the
expansion packet header (with a marker) according to
the second embodiment of the present invention:;

EIG. 14 is a block diagram showing the basic
arrangement of.a decoder section according to the
second embodiment of the present invention;.

FIG. 15 is a block diagram shéwing the detailed
arrangement of an important information construction
section in the decoder section according to the second
embodiment of the present invention;

FIG. 16 i1s a view for explaining coding of an
arbitrary shape picture;

FIG. 17 is a view for explaining decoding of an
arbitrary shape picture;

FIG. 18 is a view showing the VOP structure of
MPEG-4;

FIG. 19 is a view showing the VP structure of
MPEG-4;

FIG. 20 is a view showing the VP header format of
MPEG-4;

FIGS. 21A and 21B show the problem of conventional

VFE;

5 first enbodi nent of the present
format of VP

FIG 6 is a



FIG 8 is a view show ng an exanple for explaining the effect of

vari abl e-length coding; 20 FIG 9 is a bl ock diagram show ng an arrangenent
of performing variable-length coding for inportant info?®&pPicawer#qg 10 is
a bl ock diagram showi ng the basic arrangenment of a coder section according
to the second 25 enbodinment of the present invention; FIG 11 is a block
di agram showi ng the detailed arrangenent. of an inportant information
constructing 5 Septenber 2003 13 secti of3®n the coder section accor di ng to
t he second enbodi ment of the present invention; FIG 12 is a view show ng
an exanpl e of -an expansion packet header according to the second 5
enbodi ment of the pil&sent2Zinvent 28 shlo@ the effzol off slhawendianeflher
exanpl e of the expansion packet header (with a marker) according to the
second enbodi Y&t of the present invention;, FIG: 14 is a bl ock di agram
showi ng the basic 10. arrangenent of a decoder section according to the
second enbodi nent of the present invention; FIG- 15 is a block diagram
showi ng the detailed arrangenment of an inportant information construction
~section in the decoder section according to the second 15 enbodi nent of the
present invention;



FIG 16 is a view-for explaining coding of an arbitrary shape picture;
FIG 17 is a view for explaining decoding of an arbitrar% shape picture;
20 FIG 18 is a view showing the VOP structure of MPEG %45eple@beng0ds a
view show ng the VP structure of MEG4; FIG. 20 is a view show ng the VP
header format of 25 MPEG 4; FIGS. 21A and 21B show t he probl em of
conventional VP; 5 Septenber 2003 13a FIGS. 22A and 22B show the effect of
conventional VP, 5 Septenber 2003 14 FI G324 23A and 23B show the effect of
VP using HEC, FIG 24 is a view showi ng information necessary for
synt hesi zi ng and pl ayi ng back pictures in decoding an arbitrary shape
picture; 5 FIG 25FISS A3ewasiDWIRY stivwe X lef fefeta ofadiro usinde aEC ;
transm ssi on system adopti ng a codi ng/ decodi ng apparatus according to the
third enbodi ment offIche 24prissentviiaw ehicowdmg BlnEorda tiona neceds adiyagr am
show ng a codi ng

for synthesizing and playing back pictures in decoding

an arbitrary shape picture;

5 FIG. 25 is a view showing an example of a radio

video transmission system adopting a coding/decoding

apparatus according to the third embodiment of the

present ihvention;

FIG. 26 is a block diagram showing a coding
10 - apparatus according to the fourth embodiment that

corresponds to the coding apparatus according to the

first embodiment;

FIG. 27 is a block diagram showing a decoding
apparatus according to the fourth embodiment that

i5 corresponds to the decoding apparatus according to the
first embodiment;

FIG. 28 is a block diagram showing a decoding
apparatus according to the fifth embodiment that
corresponds to the coding apparatus according to the

20 second embodiment;

FIG. 29 is a block diagram showing a decoding
apparatus according to the fifth embodiment that
corresponds to the decoding apparatus according to the
second embodiment; and

25 FIG. 30 is a flowchart of a decoding apparatus

according to the third embodiment.



10 apparatus according to the fourth enbodi nent that corresponds to the
codi ng apparatus according to the first enbodinent; FIG 27 is a block

di agram showi ng a decodi ng apparatus according to the f28eplembebaeidrent
that 15 corresponds to the decodi ng apparatus according to the first
enbodinment; FIG 28 is a block diagram show ng a decodi ng apparatus
according to the fifth enbodi nent that corresponds to the codi ng apparat us
according to the 20 second enbodiment; BPG 29 is a bl ock di agram show ng
a decoding apparatus according to the fifth enbodi ment that corresponds
to the decodi ng apparatus according to the second enbodi nent; and 25 FIG

30 is a flowchart ofpastlageds nﬂo@&@@fﬁ% GeE S £l ik T ddif {dH rd
enbodi nent. 5 Septenber 2003 15 Best de for Carrying Qut of the Invention

Enbodi nents of the miesdiMenty T ithie Widsdig idRsediked waghowewi t h
reference to the several views of the acconpanying drawing. 5 The
enbodi nent s ofiekhe ipees datl ownwdanhi ar feirlendee todeser iskedrhel ewewst bf
reference to the several views of the acconpanying drawing. FIG 1 shows
t he basic arr &hgemeconphny ivigdeeawing.

5 The embodiments of the present invention will be
described below with reference to the several views of
the accompanying drawing.

FIG. 1 shows the basic arrangement of a video
coding apparatus according to the first embodiment of
10 the present invention. In FIG. 1, the output of a
coder section 101 is connected to an important
information constructing section 102 and bit stream
reconstructing secﬁion 104. The output of the
important information constructing section 102 is
15 connected to the bit stream reconstructing section 104
together with the output of a sync signal generator
section 103. The output of the bit stream
reconstructing section 104 is connected to a
multiplexer section 105. The output of the multiplexer
20 section 105 is a transmission line 106.
The coder section 101 codes an input video signal
131 to output it to the bit stream reconstructing
section 104, and outputs coded information 133 obtained
by coding to the important information constructing
25 section 102. The important information constructing

section 102 receives the video signal 131 obtained by

coding in the coder section 101, and selects and



codi ng apparatus according to the first enbodi nent of 10 the present
invention. In FIG 1, the output of a coder section 101 is connected
inportant information constructing section 102 and bit %Beeigmber 2003
reconstructing section 104. The output of the inportant information
constructing section 102 is 15 connected to the bit streamreconstructing
together with the output of a sync signal generator section
103. The output of the bit stream recondfructing section 104 is connected
to a nultiplexer section 105. The output of the multiplexer 20 section 105
is atransmssion |ine 106. The coder section 101 codes an input video
signal 131 teueplipgt ohliyt mpbethht shieamateeansBaUgbiRgsaggClben 104, and
out puts coded information 133 obtained by coding to the inportant
i nformati on cdesbdueti.ng 25 section 102. The inportant information

section 104

constructing

section 102 receives the video signal 131 obtai ned by

to an

codi ng

in the coder secti @Ghel@yncacddsekbenesadnd SeSeppanieén edarbGesutputs only

i nportant information 134 necessary for

decodi ng. The sync code generator

section 103 gélecaredeal3symat svderb3srawrvaansebvedar yThat bivaktrEas bit

stream _5 reconstructin

sync code genéfgPpetsueting $6gtipnalPdt inserts the sync code 135
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from the sync code generator section 103 in a bit
stream 132. If necessary, the bit stream
reconstructing section 104 inserts the important
information 134 output from the important information
constructing section 102 after the sync signal 135 in
accordance with a predetermined format, and outputs the
resultant bit stream.

The multiplexer section 105 multiplexes a bit
stream 136 reconstructed by the bit stream
reconstructing section 104 with another data (e.g.,
speech data, or bit stream prepared by coding another
object) to output a multiplexed bit stream i37 to the
transmission line/storage medium 106.

In this arrangement, the input video signal 131 is
coded by the coder section 101. The bit stream 132
output from the coder section 101 upon coding is input
to the bit stream reconstructing section 104. The
coded information 133 obtained by coding in the coder
section 101 is input to the important information
constructing section 102, which selects and outputs
only the important information 134 necessary for

decoding.

section 104 inserts the sync code 135 fromthe



stream 132. |If necessary, the bit stream reconstructing section 104
inserts the inportant information 134 output fromthe inportant

i nformation 10 constructing section 102 after the sync sPgRalembes200s
accordance with a predeterm ned format, and outputs the resultant bit
stream The nultiplexer section 105 nultiplexes a bit stream 136
reconstructed by the bit stream 15 reconstructing section 104 with anot her
data (e.g., speech data, or bit stream prepared by codi ng another object)
to output a nmultiplexed bit stream 137 to the transm ssion |line/storage
medi um 106. In this arrangenent, the input video signal 131 is 20 coded by

the coder section Ik bihe durdeast readnbIZzuceuhpuiseltasnt hecodeersect i on
101 upon coding is input to the bit streamreconstructing section 104. The

coded i nf or matinortht3diabtsaireach NB2catiengyne tbeecader ouseati drohOthes i nput
to the inportant information 25 constructing section 102, which selects and
out puts onlystyhe ionger tveme rartoar secitdrnl3d3netessanybfitrargecodi ng. 5
Sept enber 2003 17 The bit streamreconstructing section 104 inserts in the
bit stream 132ntkgvadnc ddd@et’®5seavputher bitt Bérespncecodstyansiagor
section_103 at an arbitrary interval. |If necessary, the bit stream
reconstPuctin@eCtion 104 inserts the important information 134
output from the important information constructing
section 102 after the sync code 135 in accordance with
a predetermined format.
The bit stream 136 reconstructed by the bit stream
10 - reconstructing. section 104 is input to the multiplexer
section 105 where the bit stream 136 is multipleﬁed
with another data'(e.g., speech data, or bit stream
prepared by coding another object) to output the
multiplexed bit stream 137 to the transmission
15 line/storage medium 106.
According to tﬁe first embodiment, the sync code
135 output from the sync code generator section 103 at
an arbitrary interval is inserted in a bit stream
cbtained by coding a video picture. If necessary, the
20 important infeormation 134 output from the important
information constructing section 102 is inserted after
the sync code 135 by the bit stream reconstructing
section 104 in accordance with a predetermined format.
The important information constructing section 102
25 generates, as the important information 134,

information necessary for arbitrary shape picture

coding/decoding in MPEG-4, for example in arbitrary



5 section 104 inserts the inportant information 134 output fromthe
i nportant information constructing section 102 after the sync code 135 in
accordance wWith a predeternmined format. The bit stream 386PeEWER3YQct ed
by the bit stream 10 reconstructing-section 104 is input to the
mul tipl exer section 105 where the bit stream 136 is nultiplexed wth
anot her data (e.g., speech data, or bit stream prepared by codi ng anot her
object) to output the nultiplexed bit stifeam 137 to the transmi ssion 15
| i ne/ st orage nedi um 106. According to the first enbodi ment, the sync code
135 output fromthe sync code generator section 103 at an arbitrary
interval is imdareeiatwedidodinegain fohtmaities hpcadithe &idtteTwpbet ure.
| f necessary, the 20 inportant information 134 output fromthe inportant
i nformati on cdibrst Micttivnge sdats,onni@Rniag lioms edtcert afteeheiighe $¥nc code 135
by the bit streamreconstructing section 104 in accordance with a
pr edet er m ned idioxat ithe ahepdr ttet ¥soomddniace GEHER 0dt ithg péctuor 102
25 generates, as the inportant information 134, information necessary for
arbitrary shap@sgitdir &0k ddidigaddestithg idd swReG Posidioaxadplee in
ar bi tr%\y 5 Septenper 2003 18 shape picture coding, information about the
wi dt h W of BIEG MIC IR, SOHGTIRELBN 2Rtk thike Yheiogrdipate
VVMSR, the VOP shape coding type "vop_shape_coding type
(VSCT)" representing the coding mode of shape
information, and the flag change conv_ratic_disable
(CCRD) representing whether coding is done after the
10 - size of shape information is converted. The pieces of
important information are duplicated and inserted in a
VP header by the bit stream reconstructing section 104
in accordance with a predetermined format, and then
arbitrary shape picture coding can also attain error
15 resilience equivalent to that of rectangular picture
coding. Even if some VOP headers or VPs are destructed,
a video picture can be decoded.
In MPEG-4, a video object plane "Video Object
Plane" corresponds to the frame (FIG. 18). The Video
20 Object Plane (to be referred to as VOP hereinafter) can
be divided into a plurality of packets, and each packet
is called a video packet "Video Packet" (FIG. 19).
The video packet "Video Packet" (to be referred to
as VP hereinafter) is a packet starting from a sync
25 code (Resync Marker; to be referred to as RM

hereinafter). Even if an error exists before RM to

cause out-of-synchronization, this sync code enabled



i nformati on about .t he x-coordi nate VHVSR of the picture position for

i ndicating the display position of a 5 decoded picture, infornmation about
the y-coordinate VWWMSR, the VOP shape coding type "vop_ 3f&piembsezoRp t ype
(VSCT)" representing the coding node of shape infornmation, and the flag
change_conv-ratio-di sable (CCRD) representing whether coding is done after
the 10 size of shape information is converted. The pieces of inportant
information are duplicated and inserted i§ a VP header' by the bit stream
reconstructing section 104 in accordance with a predeterm ned format, and
then arbitrary shape picture coding can also attain error 15 resilience
equi val ent t o richghchfrongchangw.ar picture coding. Even if some VOP headers
or VPs are destructed, a video picture can be decoded. In MPEG 4, a video
obj ect plane "Vi de@v@j adt, tRleansoreqr neeands: ifom tike dasm ydd/Bost8) . The
Video 20 Object Plane (to be referred to as VOP hereinafter) can be

di vi ded i nt o &yplor griroy, ofsubsekptent andeesapachkadtlsetVP icoudal bed a vi deo
packet "Video Packet" (FIG 19). The video packet "Video Packet" (to be
referred to aorvRliar desaidest pa doagpask dhesvaddeiongpafakernsa Véyace25 code

(Resync_Marker; to be referred to as RM hereinafter). Even if an error
exi sts Bef or e "R o Stelis Pagketof - Fpichdsnibeseiuse the $tanic V&dde enabl ed 5

Sept enber 200% 19 , ,
eader of the wvideo object plane VOP has been decoded

to provide all the pieces of information necessary for
decoding (FIG. 20).
As described above, VOP headér information

10 includes the ceding type (intraframe coding, interframe
coding, and the like) of video object plané VOP, the
time reference, and the step size. 1If thié information
is lost, all the video packets VP could not be decoded
(FIGS. 21A and 21B).

15 In MPEG-4, the header extension code HEC is
defined in the header of the video packet VP, and thus
thereafter re-describing important information in the
VOP header enabled based on the HEC value.

This format is shown in FIGS. 21A and 21B. As

20 shown in FIG. 212, the video object plane VOP was
constructed with a format in which a pattern of a VOP
header and subsequent data is set at the start, and a
pattern of a video packet VP header and subsequent data
is repeated several times.

25 The header extension code HEC is defined in the VP
header, and important information in the VOP header is

described again with the HEC value. Unless the video



resynchroni zation:.- Even if, therefore, information is destroyed/|ost by an
error, subsequent video packets VP could be normally decoded so | ong as
the video packets VP are 5 not a start packet. This is PSepiggbef BeDXt art
VOP header of the video object plane VOP has been decoded to provide al
the pieces of information necessary for decoding (FIG 20). As described
above, VOP header information 10 includes the coding type (intrafrane
coding, interfrane coding, and the |ikefOof video object plane VOP, the
time reference, and the step size. If this information is lost, all the

vi deo packets VP could not be decoded (FIGS. 21A and 21B). 15 In MPEG 4,

the header exbpiscenpoade WeE is ddatiagdd,nobifaeadsisobet h video packet
VP, and thus thereafter re-describing inportant infornmation in the VOP

header enabl etlchased andt BatHECowakiuse HRicwdker matinlgs isHWhaitiohl 68 21A
and 21B. As 20 shown in FIG 21A, the video object plane VOP was

constructed wthk ¥OPoheatieirnandi ehata patherid oheao¥YORwohgades afdthe
subsequent data is set at the start, and a pattern of a video packet VP
header and subsedeent odatva deios peefedsell Ps evelr aluibkicteent2tathe akeader
extension code HEC is defined in the VP header, and inportant infornmation
in the YOP hedgefrpyeddescribed again with the HEC val ue. Unl ess the video
In the example of FIGS. 22A and 22B, the header of
the video object plane VOP and its paired data are not
destroyed, but only the header of the first video
pécket VP and its paired data are destroyed. In this
10 case, the video object plane VOP and its data are not
destroyed, as shown in FIG. 22B. Thus, the first
region of a pictufe can be normally decoded. In the
second region, an error occurs to decode a degraded
picture. The third and subsequent regions of the
15 picture are normally decoded. The picture could be
decoded as one which is partially destroyed but almost
completely reconstructed.
In MPEG-4, header extension code HEC is defined in
the header of the video packet VP so as not to make the
20 entire image be in a decode disable state even in the
‘case of FIGS. 21A and 21B, thereby enabling important

information included in the VOP header to be described

in accordance with the HEC information.



5 Sept enber 2003 20 object plane VOP is destroyed, nornmal pairs of VP
headers and data coul d be decoded using information of the VOP header and
data even if one or two pairs of the headers of video paéreesbep200i
subsequent data are 5 destroyed. In the exanple of FIGS. 22A and 22B, the
header of the video object plane VOP and its paired data are not

destroyed, but only the header of the first video packet VP and its paired
data are destroyed. In this 10' case, th&lvideo object plane VOP and its

- data are not destroyed, as shown in FIG 22B. Thus, the first region of a
pi cture can be normally decoded. In the second region, an error occurs to

decode a degraded myjeit Ure.anfherddy rekiand sbsequenta egORppPfcdhe 15
picture are normal |y decoded. The picture could be decoded as one which is

partial ly destfadyledrbulecidingf, =composheliys rgeensBnyctedorkdtVREG 4, header
extension code HEC is defined in the header of the video packet VP so as

not to make tlprot2&tent ine HRtAgarbéd msaddecodecdideaklielest paekeenvien t he
-case of FIGS. 21A and 21B, thereby enabling inportant information
i ncluded in tH& YOR Feaerd tadb e ubesouicndd reioi cacc ahdaghe tet picherdEC
i nformation. 5 Septenber 2003 21
5 of the start region cannot be normally decoded. The
picture can be decoded as one which is partially
destroyed but almost completely reconstructed can be
decoded, as shown in FIG. 23B.
However, this could only be realized in units of
10 rectangular picture regions. More specificaily, VOP
header information ié duplicated in the VP header using
HEC. Even when the VOP header is lost, subsequent data
can be normally decoded using the VOP header so long as
the VOP header is duplicated in the VP header using HEC.
15 However, information which can be duplicaﬁed using HEC
does not include any information neceséary for
arbitrary shape picture coding. Although a conven-
tional rectangular picture can be decoded without any
problem, a scheme such as MPEG-4 capable of coding an
20 arbitrary shape picture in units of objects could not
decode any picture.

Arbitrary shape picture coding in units of objects

in MEPG-4 uses a larger number of pieces of header



Even if an error exists at the start of VOP to fail in decoding, as shown
in FIG 23A, information protected by HEC can be used to decode vi deo
packets VP in the second and subsequent regions though th&epembar 035 of
the start region cannot be nornmally decoded. The picture can be decoded as
one which is partially destroyed but al nost conpletely reconstructed can
be decoded, as shown in FIG 23B. However, this could only be realized in
units of 10, rectangul ar picture regi ond2 More specifically, VOP header
information is duplicated in the VP header using HEC. Even when the VOP
header is |ost, subsequent data can be nornmally decoded using the VOP
header so | ongn@srmhiiec¥OPhheadar resrduphinaat pdckirbhecMPriieadesrusi ng HEC.
15 However, information which can be duplicated using HEC "does not include
any infornati enisegeasany fier waar brbbaensshape peeHereiasdi-ngridht hough a
conven- tional rectangul ar picture can be decoded w thout any problem a
schenme such asahWRBEG Hecdpphlieadkdcodi ng an 20 arbitrary shape picture in
units of objects could not decode any picture. Arbitrary shape picture
coding in units of Fabjireerothien VERGpSimdes as fthegénteumsdr, dhtpeeets of
header 5 Septenber 2003 22 information than in rectangul ar picture coding.
For thPs readbsd, the wakeppasl esomiag bBertéeari ntbesat heiworks are

often used for communication. Also, Internet

videophones and the like are being used. In this case,
a video picture is transmitted in real time. However,
a video picture transmitted in real time via the

10 Internet, intranet, or the like poses many problems in
generélly used TCP and UDP protocols. A serious
problem is that the header does not have any time
information.

To prevent this, an RTP (Real-time Transfer

15 Protcol} recently receives a great deal of attention as
a protocol used to transmit video picture/speech data.
That is, a protocol such as TCP does not have any time
information to each packet, so the receiving side
cannot obtain the time when received data is

20 reconstructed. When data is transmitted in units of
packets, the receiving side cannot satisfactorily
reconstruct video picture data or speech/sound data.

However, RTP adds time information to each packet

to allow the receiving side to reconstruct video

25 picture data and speech/sound data based on the time
information. In this manner, RTP is suitable for

real-time data transmission.



cannot be duplicated. From another viewpoint, as the Internet, intranet, 5
and the |like are becom ng popul ar, these networks are often used for
comuni cation. Also, Internet videophones and the |ike &Serisaibes20@ed. In
this case, a video picture is transmtted in real tinme.. However, a video
picture transmtted in real tine via the 10 Internet, intranet, or the like
poses many problens in generally used TCP and UDP protocols. A serious
problemis that the header does not have<@hy tine information. To prevent
this, an RTP (Real -tinme Transfer 15 Protcol) recently receives a great deal
of attention as a protocol used to transmt video picture/speech data.

That is, a protocolTisie s okl dags otihave ahddd®on indudmtdipan to each
packet, so the receiving side cannot obtain the tinme when received data is

20 reconstructeedth Melidaitda drs transmtted in units of packets, the
receiving side cannot satisfactorily reconstruct video picture data or
speech/ sound dat a. MEREverduRiR adts YoMehe adenr naiformd ol @acin packet to
allow the receiving side to reconstruct video 25 picture data and
speech/ sound detealdpasesdngn REfs t iBwen iif drhreatVidih hdaddriis eraigr, RTP s
suitable for real-tine data transm ssion. 5 Septenber 2003 23
5 subsequent data could be normally decoded using the VOP
header as far as the VOP header is duplicated in the VP
header using HEC.
However, information which can be duplicated using
HEC does not include any information necessary for
10 - arbitrary shape picture coding. A conventional
rectangular picture can be decoded without any prébiem.
To the contrary, arbitrary shape picture coding uses a
larger number of pieces of header information than in
- rectangular picture coding. Hence, it was serious
15 problems that header information cannot be duplicated.
For example, since the picture size changes in
units of VOPs in arbitrary shape picture coding, a
width vop width (to be referred to as VW hereinafter)
and a height vop_height (to be referred to as VH
20 hereinafter) of the picture sizé are described in
the VOP header. Also, an x-coordinate
vop_horizontal mc_spatial_ref (to be referred to
as VHMSR hereinafter) and a y-coordinate
vop_vertical mc spatial ref (to be referred to as VVMSR
25 hereinafter) of the picture position for indicating the

display position of a decided picture are described.

The relationship between these values is shown in



This protocol can-define an expansi on header for each application. MPEG 4
duplicates VOP header information in a VP header using HEC. Even if the
VOP header is lost, 5 subsequent data could be normal |y 2&epeadengdddy t he
VOP header as far as the VOP header is duplicated in the VP header using
HEC. However, information which can be duplicated using HEC does not

i nclude any informati on necessary for 10 arbitrary shape picture coding. A
conventional rectangular picture can beZdecoded without any problem To
the contrary, arbitrary shape picture coding uses a |arger nunber of

pi eces of header information than in -rectangul ar picture coding. Hence, it
was serious lyiproblgens that header information cannot be duplicated. For
exanpl e, since the picture size changes in wunits of VOPs in arbitrary
shape picture codi mheraa Wididd iR tMr# 1A tt@ e dRicydeed 1sQ ras oiW
hereinafter) and a height vop height (to be referred to as VH 20

herei nafter) dhfolmapichucE thee vdrdeodescketed P withibatVORebeageeceAl so, an

x-coordi nate vop_horizontal _nt_spatial _ref (to be referred to as VHVSR

herei nafter) &ddiafproetidnnate picysuwrer dacalotnbes patrinall Liyetlecodede inef erred

to as VWMSR 25 hereinafter) of the picture position for indicating the
di spl ay2posi t Bghigiagydebicged piictunes cadd ndescrlinbedherTwerdsl agi onshi p
bet ween these val ues. is shown in
picture could not be normally decoded in arbitrary
shape picture coding without information about the
width VW of the picture size, information about the
height VH, infbrmation about the x-coordinate VHMSR of
10 the picture position for indicating the display
position of a decoded picture;'and information about
the y-coordinate VVMSR.
Normally ceding a picture also requires a VOP
shape coding type "vop_shape coding type (to be
15 referred to as VSCT hereinafter) representing the
coding mode of shape information, and a flag
change_conv_ratio disable (to be referred to as CCRD
hereinafter) representing whether coding is done after
the size of shape information is converted.
20 These pieces of information are not protected in
duplication of the VOP header using HEC in MPEG-4.
Accordingly, when transmitting a stream of codes
encoded using arbitrary shape picture coding, the error
resilience of transmission data is weakened
25 disadvantageously. The present invention enables data

transmitted using arbitrary shape picture coding to

have an error resilience equal to that obtained using



only information of the video packet VP wi thout these pieces of
information, a picture cannot be normally decoded in 5 aPeptembey2ape
picture coding. In other words, a picture could not be normally decoded in
arbitrary shape picture coding w thout information about the w dth VW of
the picture size, information about the height VH information about the
x-coordi nate VHVBR of 10 the picture posi%don for indicating the display
position of a decoded picture, and information about the y-coordinate
VWMBR. Normally coding a picture also requires a VOP shape coding type
"vop_shape_codbAgeh¥RenkliorBetdngueher pediheeaso¥Sky . herei nafter)
representing the coding node of shape information, "and a flag change cony
ratio disable (to e refier raghtiongs tEeRByskhemeicaal ke eepobesenti ng whet her
coding is done after the 'size of shape information is converted. 20 These
pi eces of i nfoesdfiencar eqnavapeatetbetthen oflupbheahicdaonet t he VOP header
using HEC in MPEG 4. Accordingly, when transmtting a stream of codes
encoded usi ngrerbiRngalgrshapeupectodéngotipngyvenherbitorryr ebapeence of
transm ssion data i s weakened 25 di sadvant ageously. The present invention

enabl es®dat a picture coding. The important information constructing
| section 102 and bit stream reconstructing section 104

as important features of the present invention in the




transmtted using-arbitrary shape picture coding to have an error
resilience equal to that obtained using 5 Septenber 2003 24a conventi onal
rectangul ar picture coding. In this fashion, the system &agpigmber 20q3r
resilience equivalent to that of conventional rectangular picture coding
to even arbitrary shape 5 picture coding. The inportant information
constructing section 102 and bit stream.reconstructing section 104 as

i nportant features of the present i nvent£en in the 5 Sept enber 2003 25
above arrangenent will be described in detail with reference to FIG 2.
The inportant information constructing section 102 wll be explained in
detail. 5 As shown mmrrBhGem2ntt keliinper taptribédr it HeBailonsthucti ng
section 102 is constituted by a conventional picture relating inportant
informati on cefisteocei g §66t.i 8n 206, arbitrary shape picture relating
inmportant information constructing section 207, 10 arbitrary shape coding
det ernmi nation sect ifoe dowordsgt rmfoirpasien seositonc2iog ekcthesel8dcti ons,
t he conventional picture_relating inportant information constructing
section 206 PFédéi beseridadsgdd innestadati-on 133 fromthe coder

5 As shown in FIG. 2, the important information
constructing section 102 is constituted by a
conventional picture relating important information
constructing section 206, arbitrary shape picture
relating important information constructing section 207,

10 - arbitrary shape coding determination section 208, and
multiplexer section 210.

Of these sections, the conventional picture

relating important information constructing section 206
receives the coded information 133 from the coder

15 section 101, selects information (e.g., coding mode
information and time reference information) determined
to be important based on the coded information 133 in
conventioﬁal coding, and outputs the information as
conventional picture relating important information 238

20 to the multiplexer section 210. The arbitrary shape
picture relating important information constructing
section 207 selects important information (e.g.,
picture size, position, coding mode, and a size change
mode) relating to arbitrary shape picture coding, and

25 outputs the information as arbitrary shape picture
relating important information 239.

The arbitrary shape coding determination section



15 section 101, selects information (e.g., coding node information and
time reference infornmation) determned to be inportant based on the coded
information 133 in conventional coding, and outputs thed SAPEMbEE 2C08 as
conventional picture relating inmportant information 238 20 to the

mul ti pl exer section 210. The arbitrary shape picture relating inportant

i nformati on constructing section 207 se%gcts i nportant information (e.g.,
pi cture size, position, coding node, and si ze change node) relating to
arbitrary shape picture coding, and 25 outputs the information as arbitrary
shape picture relating inportant information 239. The arbitrary shape
codi ng det er n2nét denezadhicen whelaptreabend200pi26ube2f8 det er m nes whether a
coded picture is a conventional rectangular picture or arbitrary shape

pi cture, and conpensitheldeeetengalleonpicsulke as arbdeétrerm shtpen signal .
240. A switch section 209 executes switch control of determ ning based on
t he det er m-naPiigiugegnand2oatudm theedatbirnianyiohapesuvdti A§ det erni nati on
“section 208 whether the arbitrary shape picture relating inportant

i nformation 299tPEEHPERd OFr ISilgRaly 24Rape picture 10, relating inportant

i nformation constructing section 207 is output to,th% nultiplex%r section
210. Th A switch section 209 executes switch control o

determining based on the determination signal 240 from
the arbitrary shape coding determination section 208
whether the arbitrary shape picture rélating‘important
information 239 from the arbitrary shape picture

10 - relating important information constructing section 207
is output to the multiplexer section 210. The
multiplexer section 210 multiplexes the conventional
picture relating important information 238 from the
conventional picture relating important information

15 constructing section 206, and the arbitréry shape
picture relating important informatioﬂ 239 output from
the arbitrary shape coding determination section 208 in
arbitrary shape picture coding, and outputs the
multiplexed information as the important information

20 134.

In this arrangement, the coded information 133
- from the coder section 101 is input to the conventional

picture relating important information constructing
section 206 as a construction component of the

25 important information constructing section 102. The
conventional picture relating important information

constructing section 206 selects information (e.g.,



mul tipl exer section 210 nultipl exes the conventional picture relating
i nportant information 238 fromthe conventional picture relating inportant
information 15 constructing section 206, and the arbitraPpepleaper 200%t ure
relating inmportant information 239 output from the arbitrary shape coding
determ nation section 208 in arbitrary shape picture coding, and outputs
the multiplexed information as the inportant information 20 134. In this
arrangenent, the coded information 133 #r'lom t he coder section 101 is i nput
to the conventional picture relating inportant information constructing
section 206 as a construction conponent of the 25 inportant information
constructing seclingnmbde iR rreeiventanenaline ¢elflee eheatinTe rimaRabhant
information constructing section 206 selects infornmation (e.g., 5
Sept ember 2008e2 2 raddieny tode iinfpemrniton nardnivien: 1oefdr encd nignf andat i on)
determ ned to be inportant in conventional coding, and outputs the
sel ect ed i nf oomgpudrs ddiet Ise legrbesh tindiradma tgicat ase thel aonvgnitioeoailant
information 238 to the 5 nultiplexer section 210. As a result, the
conventi onal PgicEtunce nedladilingg impeartaak inflogmadgtiiosn 2288 tios theset of
pi eces of information such as the coding node infornmation and tine
ref erene i nf BtALFIE*GEt SaAtdER 218 -be Asmpormesnt ti-n then eoavessdiong L
picture relating important information 238 is a set of
pieces of information such as the coding mode
information and time reference information determined
to be important in general coding.
10 - Then, the. arbitrary shape picture relating
important information constructing section 207 selects
important information (e.g., picture size, position,
coding mode, and a size change ratio) relating to
arbitrary shape picture coding, and outputs the
15 selected information as arbitrary shape picture
relating important information 238 to the multiplexer
section 210.
The arbitrary shape coding determination section
208 determines whether a coded picture is a
20 conventional rectangular picture or arbitrary shape
picture, and outputs the determination result as the
determination code 240. This determination signal 240
controls the switch section 209 which performs switch
control of determining whether the arbitrary shape
25 picture relating important information 239 from the

arbitrary shape relating important information

constructing section 207 is output.



10 Then, the-arbitrary shape picture relating inportant infornation
constructing section 207 selects inportant information é pi cture
size, position, coding node, and a size change rati o) Saﬂ@ﬁ@et2903
arbitrary shape picture coding, and outputs the 15 selected information as
arbitrary shape picture relating inportant information 238 to the

mul tipl exer section 210. The arbitrary shape codi ng determ nation section
208 det erm nes whet her a coded picture E$aa 20 conventional rectangul ar
picture or arbitrary shape picture, and outputs the determ nation result
as the determ nation code 240. This determ nation signal 240 controls the
swtch section 2097yl GlliReph@LEE SucteBn 990! RAL b deber ghai ng whet her
the arbitrary shape 25 picture relating I nportant I nhformation 239 fromthe
arbitrary shape relating inportant information constructing section 207 is
output. 5 Septenber 2003 27a The mul ti pl exer section 210 nmultiplexes the 5
Sept enber 2003 28 conventional picture relating inportant information 238
and arbitrary shape picture relating inportant information 239 in
arbitrary shape picture coding, and outputs the nultiplexed information as
t he i nportant




5 information 134. As a result, the conventional picture relating

i nportant information 238 and arbitrary shape picture relating inportant
information 239 in arbitrary shape picture coding can b2Sepiepiper 38803 he

mul ti pl exed 10 inportant information 134 fromthe nultiplexer section 210.
I n conventional picture coding, the conventional picture relating

i nportant information 238 can be output as the inportant information 134.
The bit streamreconstructing section 1048will be 15 described in detail.
As shown in the upper half of FIG 2, the bit streamreconstructing
section 104 is conprised of an MB boundary determ nation section 201,

counter 202, guneeeRd@nans@iitigedelan®lingt iABoseehtOAnIdPRatheadess
information inserting section 205, and 20 adder section 204. O these
sections, theavd kotidany ydehaps pdictare sethicdng2@hpdeteant nes whet her or
not data of the bit stream 132 fromthe coder section 101 corresponds to
t he boundary dhfidremadomnolR3&ck nVBrbitiera2y sbaber pattoodedobing,cendt er
section 202 counts the nunber of coded bits of the bit stream 132 supplied
fromthe preceoditpgt®s Shst awidéiplexed2dndodaatient eenthel inphatante MB
boundar% determ nation section 201

informaticn 134.

As a result, the conventional picture relating
important information 238 and arbitrary shape picture
relating important information 239 in arbitrary shape
picture coding can be output as the multiplexed

10 - important information 134 from the multiplexer section
210. 1In conventional picture coding, the conventicnal
picture relating important information 238 can be
output as the important information 134.

The bit stream reconstructing section 104 will be

15 described in detail. As shown in the upper half of
FIG. 2, the bit stream reconstructing section 104 is
comprised of an MB boundary determination section 201,
counter 202, sync code inserting determination section
203, header information inserting‘section 205, and

20 adder section 204.

O0f these sections, the MB boundary determination
section 201 determines whether or not data of the bit
stream 132 from the coder section 101 corresponds to
the boundary of the macroblock MB. The

25 number-of-coded-bits counter section 202 counts the

number of coded bits of the bit stream 132 supplied

from the preceding



determ nes that the bit stream 132 corresponds to an MB boundary, and the
count value of the 5 nunber-of-coded-bits counter section 202 for the bit
stream 132 exceeds a given val ue, the sync code insertiPGeBEMPERZPE i on
section 203 outputs an insertion permssion signal 234. The header
information inserting section 205 10 prepares header information fromthe
i nput inportant information 134 and sync code 135. Wen the sync signal
inserting determnination section 203 detefflines that insertionis
permtted, the header information inserting section 205 outputs header
information 237 15 prepared for the coded bit stream 132 to the adder
section 204. thaecadgectsest i1on .204 adds the bit stream 132 supplied from
t he coder section 101 to header information 237 of the header information
inserting 20 secti Ome20TheaMB Qutupidas vt bietaddiihationesekctiaa 2he
reconstructed bit stream 136 of the bit stream reconstructing section 104.
Wien the bit seteaminesondtrtuchientpisestireaml 032 receevpsntibhetbi ansiieam 132
coded by the coder section 25 101, the bit stream 132 is input to the MB
boundary det ebpiungieiran sact itbie ZOuUnandaillhe pdnbBe- of - coded-bits counter
section _202. 5 Septenber 2003 30
5 number~of-coded-bits counter section 202 for the bit
stream 132 exceeds a given value, the sync code
inserting determination section 203 outputs an
insertion permission signal 234.
The header information inserting section 205
10 prepares header information from the input important
information 134 and sync code 135. When the sync
signal idserting determination section 203 determines
that insertion is permitted, the header information
inserting section 205 outputs header information 237
15 prepared for the coded bit stream 132 to the adder
section 204.
The adder section 204 adds the bit stream 132
supplied from the coder section 101 to header
information 237 of the header information inserting
20 section 205, and outputs the addition result as the
reconstructed bit stream 136 of the bit stream
reconstructing section 104.
When the bit stream reconstructing section 104
receives the bit stream 132 coded by the coder section
25 101, the bit stream 132 is input to the MB boundary
determination section 201 and the number-of-coded-bits

counter section 202.



The MB boundary determ nation section 201 determ nes whether the input bit

stream 132 corresponds to an MB boundary. The nunber--of--coded-bits
counter section 202 5 counts the number of coded bits of5 BrRetember 28¢%kam
132. Wien the MB boundary determ nation section 201 determ nes that the
bit stream 132 corresponds to an MB boundary, and the nunber of coded bits
counted by the counter 202 exceeds a given value, the sync code 10
.inserting determination section 203 geneP8tes the insertion perm ssion
signal 234 to output it to the header information inserting section 205.
The header information inserting section 205 prepares header information

fromthe i nputrhenper batindaky deteriBhkeioh34cafdonynoisianakniads and
out puts the prepared header information 237 to the adder section 206 in

order to add whetheadehe Hh@uimbians2Féato 18Recoeededohiit sbreanMg32. The
adder section 204 inserts the header information 237 in the coded bit
stream 132 20kbondatyut the reconstructed bit stream 136. This bit stream
136 is output fromthe bit streamreconstructing section 104. As a result,
if the nunber of cd&ded pintesefeadsical-bitedsoanfienedecsliva BB&n it has been
detected, by 25 exam ning the bit stream 132 of inmage data fromthe coder
section®101, €rRa¥ntg Bihe NyEbest ofe coflech®itooddabhy posi storanf 18Re

macr obl ock MB_has reached, the , )
hen the MB boundary determination section 201

determines that the bit stream 132 corresponds to an MB
boundary, and the number of coded bits counted by the
counter 202 exceeds a given value, the sync code

10 inserting determination section 203 generates the
insertion permission signal 234 to output it to the
header information inserting section 205.

The header information inserting section 205

prepares header information from the input important

15 information 134 and sync signal 135, and outputs the
prepared header information 237 to the adder section
206 in order to add the header information 237 to the
coded bit stream 132. The adder section 204 inserts
the header information 237 in the coded bit stream 132

20 to output the reconstructed bit stream 136. This bit
stream 136 is output from the bit stream reconstructing
section 104.

As a result, if the number of coded bits exceeds a

predetermined value when it has been detected, by

25 examining the bit stream 132 of image data from the
coder section 101, that a bit indicative of the

boundary position of the macroblock MB has réached, the



5 Septenber 2003 30a insertion perm ssion signal 234 is generated. 5

Sept enber 2003 31 Header information created by the header information
inserting section 205 on the basis of the input inportabfeptenheng@ddbn 134
and the sync code 135 can be added to the bit stream 132. 5 In the
inportant information constructing section 102, the conventional picture
relating inportant information constructing section 206 (e.g., coding node
information and tine reference infornatﬁ%ﬁ? determined to be inportant in
conventional coding based on the 10, coded information 133 fromthe coder
section 101, and outputs the selected information as the conventi onal

pi cture rel at iingempent grirnikdomisionad3®34THe genliratady shape picture
relating inportant information constructing section 207 sel ects inportant
information 15 (e.g., picture size, position, coding node, and a size
change ratio) relating to arbitrary shape picture coding, and outputs the
selected information as the arbitrary shape picture relating inportant
information 239. The conventional picture relating inportant information
238 20 is used for conventional picture coding.. The conven- tional picture
relating inmportant information 238 and arbitrary shape picture relating

i nportant information



239 are multipl exed when an arbitrary shape picture is coded. Therefore,
header information inserted 5 Septenber 2003 32 in a bit stream can i ncl ude
conventional picture relating inmportant information and® &ebiember ¥0&hape
picture relating inportant information'. The VP header can include

i nformati on necessary to play back a 5 conventional picture and arbitrary
shape picture of MEG 4 coded data. FIG 3 is a flow chart show ng
preparation of header information. As tRBé first step (step S502), the bit
stream 10 reconstructing-section 104 determ nes whether a bit stream of

t he coder section 101 corresponds to the boundary position of MB

(MacroBl ock) . Hdadér Nrtdima%i®d oMeeither bgz $Hec heade rRvhirs rin@tRen 1 nsert ed
is determned as the second step (step S503). 15 This determ nation step

can be done baisegkmn ran sardyiitanary 5alogorHehmaef st bE wser inpar exanpl e,
vari ous nethods can be adopted: an algorithmof inserting the sync code RM
when t he nunbempaftarit sirdfdmmatd gor dSddiamg! $yec syade cexeedd$ aadlObe
predeterm ned value, or an algorithmof determning whether RMis inserted
al ong a pi ct urasddashfiquret ket sttreant H82nunber of MBs after a preceding
sync si %nal exceeds a predeterm ned val ue.
In the important information constructing section
102, the conventional picture relating important
information constructing section 206 (e.g., coding mode
information and time reference information) determined
- to be important in conventional coding based on the
i0- coded -information 133 from the coder section 101, and
outputs the selected information as the conventional
picture relating important information 238. The
arbitrary shape picture relating important ihformation
constructing section 207 selects important information
15 (e.g., picture size, position, coding mode, and a size
change ratio) relating to arbitrary shape picture coding,
and outputs the selected information as the arbitrary
shape picture relating important informatién 239. The
conventional picture relating important information 238
20 is used for conventional picture coding. The conven-
tional‘picture relating important information 238 and
arbitrary shape picture relating important information

239 are multiplexed when an arbitrary shape picture is

coded. Therefore, header information inserted



The vi deo packet VP starts fromthe sync signal RM 25 Even if an error
exi sts before the sync code RMto cause out-of-synchronization, this sync
code RM can establish resynchronization. 5 Septenber 2098eBtembef2803 n step
S503, RMis inserted, and a 'VP header 5 Septenber 2003 33 subsequent to RM
is inserted (step S504 in FIG 3). 1In the third step (step S505), whether

i nportant information of the VOP header iis duplicated as an expansion
header information is determined. 5 If Y3¢n step S505, HEC is true, and
inmportant information in rectangular picture coding is selected and
output fromthe VOP header (step S506 in FIG 3). 1In the fourth step (step
S507), whet herirt ke Hpitctatreans cm dnkilivdar yosvape iphatllupéciardet erm ned. 10
If Y in step S507, inportant information in arbitrary. shape picture
codi ng wit hi n neleatNiGR Hegwdertarg: selfectred ioandndubpbt téatrgpsBaps in FIG 3).
The VP header is generated through the four steps, and inserted in a bit
stream 15 FlI @it uwifovirelatdinaidmpostenta ivRoraadéon.i nTbendi®i beafdaran
arbitrary shape picture. An expansion header information Ex-Header is
added to the SEhviewtlisitalinforredden necssParivolosPéay bacKkl 6  20.

5 conventional picture and arbitrary shape picture of
MPEG-4 coded data.
FIG. 3 is a flow chart showing preparation of
header information.
As the first step (step 5502), the bit stream
10~ reconstructing. section 104 determines whether a bit
stream of the coder section 101 correspoﬁds-to the
boundary position of MB (MacroBlock) . _
If Y in step 8502, whether a sync code RM is to be
inserted is determined as the second step (step S503).
15 This determination step can be done based on an
arbitrary algorithm of the user.
For example, various methods can be adopted: an
algorithm of inserting the sync code RM when the number
of bits after a preceding sync code exceeds a
20 predetermined value, or an algorithm of determining
whether RM is inserted along a picture configuration
when the number of MBs after a preceding sync signal
exceeds a predetermined value.
The video packet VP starts from the sync signal RM.
25 Even if an error exists before the sync code RM to
cause out—of—synchronization,‘this sync code RM can

establish resynchronization.




Thi s expansi on header informati on Ex-Header 20 additionally includes
inportant information in arbitrary shape picture coding, i.e., the width
(VW and height (VH) of a picture, an x-coordi nate (VHVBERyptember 2003
y-coordi nate (VWMSR) at which the picture is pasted, a flag (CCRD)
representing whet her shape information is 25 reduced and coded, and

i nformati on (VSCT) about the coding tyge (intraframe coding, interfrane
coding, or the like) of picture 5 Septédder 2003 34 information. Note
that inportant information in arbitrary shape picture coding is not limted
to the above information. Depending on an application purpose, another 5
information can bergddedn @tephiscERt RENigaAnkeritedycadd aHywevieadekhe
transmtting and receiving sides nust have consensus on the header format.
The vi deo codi ng apparatus conprises the function of extracting inportant
information in arbitrary shape 10" picture coding, the function of

determ ning whether an arbitrary shape picture coding is used, and the
function of detecting the boundary of a macrobl ock. The VP header i ncl udes
ext ensi on header information. This extension header information includes,
as well as 15 a sync code, inportant information in conventional picture
coding, and inportant information for arbitrary




shape picture coding in arbitrary shape picture coding. Even if sone
headers are destroyed, a picture can be decoded at a portion havi ng nornal
.headers. Further, 20 the sync code prevents out-of - synch? 8apteatbedR0BF t he
vi deo packet VP. That is, even if out-of- synchronization occurs, the video
packet VP can establish resynchronization using the sync code RM
Accordingly, the first enbodi nent can provide a 25 video coding technique
whi ch attains high noise resilience in 8fansmission and can give error 5
Sept enber 2003 35 resilience equivalent to that of conventi onal

rectangul ar picture coding to even arbitrary shape picture coding. The

arrangement anRdpRLEERST RG RM tReiaadir-pgqsideeposhag haerigxpbained in
detail. Next, the arrangenent and processing on the decoding side will be

expl ained in detaifn thee tdacederepeqiicep Wisoh)bhewiiestkirbetpolkiahhe
decoder section according to the first enbodi nent showmm 10" in FIG 5, a
dermul ti pl exer is€olrimar 1302 cifs thenVeet hdatieraidedagei caeceti as 383 and sync
detector section 304. The output of the sync detector section 304 is
connected to ehkpadedodehesdeti anfd@BatTbhe decddéermseetli.on 303 i s connected
to an error-check section 305. 15 The error check section 305 is connected
to the but put If Y in step S$505, HEC is true, and important
information in rectangular picture coding is selected
and output from the VOP header (step S$506 in FIG. 3).
In the fourth step {step 8507), whether the
picture is an arbitrary shape picture is determined.
10 If Y in step S507, important information in arbitrary
shape picture coding within the VOP header is selected
and output (step SS508 in FIG. 3).
The VP header.is generated through the four sfeps,
and inserted in a bit stream.
15 FIG. 4 shows a structure of a VP header
information in an arbitrary shape picture. An
expansion header information Ex-Header is added to the
conventional VP header information shown in FIG. 20.
This expansion header information Ex-Header
20 additionally includes important information in
arbitrary shape picture coding, i.e., the width (VW)
and height (VH) of a picture, an x-coordinate (VHMSR)
and y-coordinate (VVMSR} at which the picture is pasted,
a flag (CCRD) representing whether shape information is
25 - reduced and coded, and information (VSCT) about the

coding type (intraframe coding, interframe coding, or

the like} of picture



of the decoder section 303 and an inportant information constructing
section 306. The inportant information constructing section 306 is
connected to the decoder section 303. 20 The demul ti pl e Sertearer 80302
denmul tiplexes a bit stream 331 received fromthe transm ssion |ine/storage
medi um 106 into a picture bit stream 332 and another data. The sync
detector section 304 detects the sync code RMfromthe bit stream 332
output fromthe 25 denultipl exer section3302. The decoder section 303
decodes the picture bit stream 332 output, and 5 Septenber 2003 36
generates picture data. At this tinme, the decoder section 303 executes
decodi ng procesFdrmaticsynchronism with a sync code detected by the sync
detector section- 304. 5 The inportant information constructing section 306

obt ai ns dat a bei ng migeodethtO ¥ nigee- tderodert oyeetd ioh &QB.arb_liftr\ﬁ@? (sYiagheo
Obj ect Pl ane) being decoded by the decoder section 303 includes a VOP
header, the pipdnt@Entcddifngr et non ddmdtedc ttiong heeabioor IDGoexiatachs 10
i nformation of-the VOP header, and outputs-it-to the decoder section 303.
The error chedkepsectingn o305 c kephs cdédode gpuripafser, maniodhe334 out put fromthe
" decoder section 303 to detect whether-an error. occurs during decodi ng
5 information can be added, or information can be reduced.
However, the transmitting and receiving sides must have
consensus on the header format.
The video coding apparatus comprises the function
of extracting important information in arbitrary shape

10 picture coding; the function of determining whether an
arbitrary shape picture coding is used, and the
function of detecting the boundary of a macroblock.

The VP header includes extension header information.
This extension header information includes, as well as

15 a sync code, important informatien in conventiocnal
picture coding, and important information for arbitrary
shape picture coding in arbitrary shape picture coding.
Even if some headers are destroyed, a picture can be
decoded at a portion having normal headers. Further,

20 the sync code prevents out-of-synchronization of the
video packet VP. That is, even if out-of-
synchronization occurs, the video packet VP can
establish resynchronization using the sync code RM.

Accordingly, the first embodiment can provide a

25 video coding technique which attains high noise

resilience in transmission and can give error



15 operation. If an error is detected, the error check section 305 inforns
the inportant information constructing section 306 of generation of the
.error in decoding processing so as to stop outputting i%Peptesyer 2003
information to the decoder section 303. 20 if an error occurs, the decoder
section 303 perforns processing corresponding to the error. After
processi ng corresponding to the error, the decoder section 303 again
perforns decodi ng operation fromthe pos8htion of a next sync code detected
by the sync 25 detector section 304. In this arrangenent, the bit stream
331 received 5 Septenber 2003 37 fromthe transm ssion |ine/storage nmedi um

106 is denul ipkexedckntqut bg1Bhet HbeLhht SEresm 832;8n41 another data by
the denul tipl exer section"302. This another data is transmtted to a

correspondi ngrdeeadglla® 5eetieB. cdhenpi ebUEShi hrBitfeany 3sBagemul ti pl exed
by the denultiplexer section 302 is input to the decoder section 303
where the bitpsttaas 333ding.decoded. During decodi ng processing, a sync
code is detected 10 fromthe bit stream 332 by the sync code detector
section 304. The effher acheckeseati and3@rockeskagwhat hae andiagreideccurs
during decodi ng operation, fromthe
5 has been explained in detail. WNext, the arrangement
and prdcessing on the decoding side will be explained
in detail.
The decoder section will be described. In the
decoder section according to the first embodiment shown

10 in FIG. 5, a demultiplexer section 302 is connected to
a decoder section 303 and sync detector section 304.

The outpuf of the.sync detector section 304 is
connected to the decoder section 303. The decoder
section 303 is connected to an error check section 305.

15 The error check section 305 is connected to the output
of the decoder section 303 and an important information
constructing section 306. The important information
constructing section 306 is connected to the decoder
section 303.

20 The demultiplexer section 302 demultiplexes a bit
stream 331 received from the transmission line/storage
medium 106 into a picture bit stream 332 and anothér
data. The sync detector section 304 detects the sync
code RM from the bit stream 332 output from the

25 demultiplexer section 302. The decoder section 303

decodes the picture bit stream 332 output, and



decoded i nformati en 334 obtai ned by decodi ng processing 15 of the decoder
section 303. If an error is detected, processing corres onding to the
error is executed by the decoder section 303, and decod ﬁ@p@ B2OGh s
done at the position of a next sync code detected by the sync detector
section 304. 20 The decoder section 303 determ nes the type of next sync
code. If the signal is the sync signal RM and an error signal 335 is
true, the decoder section 303 obtains V8P header information 343 fromthe
i mportant information constructing section 306. 25 When a VOP header exists
in VOP (Video bject Plane) being decoded by the decoder section 303, the

i nportant i nf gemeliz@dsCeAsturet HRBaSEChE0Rh396t OREPULBeDgSeRerber 2003 38
i nformation of the VOP header; and when no VOP header exists in VOP being

decoded, the isepeibanBoiBntaerategndeeodshiupkbBgsseati 0n 89AchRUbAUER
inmportant information so long as the inportant information is inserted by
5 header extemditbnacegacHEGdw tikicecthd WP hRadeync Deteding peotéssing in

t he decoder section 303 wuses inportant information obtained by the

i nportant i nB@dnmation constructing section 306. If a VOP header exists in
VOP (Video (Object Plane) being decoded by the 10 decoder section 303 in the
|nportaﬁt i nfor mat ildye iowoaitesd By foraatiper cons tirvtoimat isestdonsBPact i ng

obtains data being decoded by the decoder section 303.
If VOP (Video Object Plane) being decoded by the
decoder section 303 includes a VOP header, the
important information constructing section 306 extracts

10 information of'the'VOP header, and outputs- it to the

| decoder section 303.

The error chéck section 305 checks decoded
information 334 output from the decoder section 303 to
detect whether-an error occurs during decoding

15 operation. If an error is detécted, the error check
section 305 informs the important information
éonstfuctinq section 306 of generation of the error in
decoding processing so as to stop outputting important
information to the decoder section 303.

20 If ah error occurs, the decoder section 303
performs processing corresponding to the error. After
processing corresponding to the error, the decoder
section 303 again performs decoding operation from the
position of a next sync code detected by the sync

25 detector section 304.

In this arrangement, the bit stream 331 received



section 306, the information of the VOP header is output; and if no VOP
header exists in VOP being decoded, inportant information is output as far
as the 15 inportant information is i nsert ed by HEC ( Head®pepteribengd@h Code)
within the VP header. On the coding side, inportant information includes
not only inportant information in conventional picture coding but also
inportant information in arbitrary shape picture coding. 20 Even if sone
headers are destroyed, a picture can be 3decoded from data havi ng nor nal
headers regardl ess of whether the data is obtained by coding a
conventional picture or arbitrary shape picture. Further, the sync code

prevents out - gkomSYAehteBhZALESRCAT 1&h@/¥,u;e%9g35m@a§{sﬁt 1¥B. 1Ihat is, even
i f out-of-synchronization occurs, the video packet VP can 5 Septenber 2003

39 establish aemumﬁmpmekéatnﬁﬁouﬁhagp&beu§¥nﬁlepﬁerBQh 38gcandi ngly, the
first enbodi ment can provide the decodi ng technique of a video coding

t echni que whi ehothttradasahbghthei demugsibileree kacttianssngsi omhasd can 5
give error resilience equivalent to that of conventional rectangul ar

pi cture codi ngntbhevedatar bt taspsmhapedpiot ar eocadispgndAngoddicadeto this
techni que, the noise resilience in transmssion is attained by
transnlﬁtlng sgstheader 10' information, not only inportant information in

The picture bit stream 332 demultiplexed by the
demultiplexer section 302 is input to the decoder
section 303 where the bit stream 332 is decoded.
During decoding processing, a sync code is detected

10~ from the bit stream 332 by the sync code detector
section 304.
| The error. check section 305 checks whether an
error occurs during decoding operation, from the
decoded information 334 obtained by decoding processing

15 of the decoder section 303. If an error is detected,
processing corresponding to the error is executed by
the decoder section 303, and decoding operation is done
at the position of a next sync code detected by the
sync detector section 304.

20 The decoder section 303 determines the type of
next sync code. If the signal is the sync signal RM,
and an error signal 335 is true, the decoder section
303 obtains VOP header information 343 from the
important information constructing section 306.

25 When a VOP header exists in VOP (Video Object
Plane) being decoded by the decoder section 303, the

important information constructing section 306 outputs



conventional picture coding but also inportant information for arbitrary
shape picture coding in arbitrary shape picture coding. on the receiving
side, it is inportant how to extract the inportant 15 ihPBepieabrpA003
transmt it to the decoder section 303, and use the inportant information
for decoding processing. The feature of the first enbodinent is,
therefore, the inportant information constructing section 306. 20 The

i mportant information constructing secti 8 306 will be described in detai
with reference to FIG 6. As shown in FIG 6, the inportant information
constructing section 306 conprises a conventional picture relating

i nportant i nf enFBk@8i6ANSkr ¥akl RBP2Reagel; OANd0Hhear Bbt 8PYnERaPL coding
determ nation section 308, switch sections 309 and 311, and arbitrary

shape pi ctureekekaki ig VOPObkany dWetenadti eRe5ifppteaher 13863m40ion
constructing section 310. Wien a VP header is detected in the decoder
section 303, thastenvenhigosaktpbat 306 bekpguiisgimpppeabantintobmathdnhon
constructing section 307 decodes 5 coding node information, tine reference
i nformati on, sandotieabi kbei nmppirtemtt LofcohathenVRsheadertedndy out puts
the decoded information. The arbitrary shape codi ng determ nation section
5 header extension code HEC within the VP header.
Decoding processing in the decoder section 303
uses important information obtained by the important
information constructing section 306. If a VOP header
exists in VOP (Videc Object Plane) being decoded by the
10 decoder seétion 303 in the important information
obtained by the important information constructing
section 306, the information of the VOP header is
output; and if no VOP header exists in VOP being
decoded, important information is output as faf as the
15 important information is inserted by HEC (Header
Extension Code} within the VP header. On the coding
side, important information includes not only important
information in conventional picture coding but also
important information in arbitréry shape picture coding.
20 Even if some headers are destroyed, a picture can be
decéded from data having normal headers regardless of
whether the data is obtained by coding a conventional
picture or arbitrary shape picture. Further, the sync
code preventé cut~of-synchronization of the video

25 packet VP. That is, even if out-of-synchronization

occurs, the video packet VP can



308 determ nes whether a picture being decoded by the 10 decoder section
303 is an arbitrary shape picture or conventional rectangular picture. The
switch sections 309 and 311 are switched in accordance WOoERtefher 2003
determnation result. The switch sections 309 and 311 are system sw tches
for two sections, 15 The arbitrary shape picture relating inportant

i nformati on constructing section 310 decodes inportant information (e.g.,
picture size and picture position) relaffng to an arbitrary shape picture.
"For an arbitrary shape picture, the switch sections 309 and 20 311 are
switched to be connected to the arbitrary shape picture relating inportant
information cerstabldishngesseehirenizh®iohhesingmpekt aghd Bbaemridi,on rel ating
to the arbitrary shape picture is reconstructed, an supplied to the
decoder section 303davraddigliyon the Z3 ristp @micarti menfto ot ipavieleattheg to a
conventional picture fromthe conventional picture relating inportant

i nformati on cdesiodiai gchedtiuen 0302, vikes, codSegt dmbtnize3whichhe decoder
section 303 can al so decode the arbitrary shape picture. In the inportant
i nformati on céddEdgest highs etisen re3dé ikagiend nt hirensmissgemeand waen t he
decoder section 5 303 detects a VP header in an input bit stream the
convent Ponal PiFUEE TO&] FESAg Liemser ANt VRARStNEO dhat of

conventional rectangular picture coding to even
arbitrary shape picture coding.

According to this technique, the noise resilience
in transmission is attained by transmitting, as header

10 - information, net only importent information in
conventional picture coding but also important
information for aﬁbitrary shape picture coding in
arbitrary shape picture coding. On the receiving side,
it is important howlto extract the important

15 information, transmit it to the decoder section 303,
and use the important information for decoding
proceseing.

The feature of the first embodiment is, therefore,
the important information constructing section 306.

20 The important information constructing section 306 will
be described in detail with reference to FIG. 6.

As shown in FIG. 6, the important information
constructing section 306 comprises a conventional
picture relating important information constructing

25 section 307, arbitrary shape coding determination
section 308, switch sections 309 and 311, and arbitrary

shape picture relating important information



constructing section 307 decodes.coding node information, tinme reference
information, and the |like. The arbitrary shape codi ng deternination section
10" 308 deternines whether a picture being decoded by theSeplegdee?003kct i on
303 is an arbitrary shape picture or -‘conventional rectangular picture, and
generates a control signal corresponding to the determnation result. 15
~The control signal fromthe arbitrary shape coding determ nation section
308 controls the switch sections 309 an49311. For an arbitrary shape
picture, the arbitrary shape picture relating inportant information
constructing section 310 decodes inportant information 20 (e.g., picture

si ze and pi ct gbR sRISICHiR) setabnngie the arbitrary shape picture,
prepares the final inportant information 343, and supplies it to the

decoder section 30%has an euthdder aB ided dotRer ianthel dkebiid on
constructing section 306. As far as an 25 expansion header is set in a
header, and i sektdes 3i03porthantconveatiehadnpietatriengellatdngar bi trary shape
pi cture, the decoding side can extract the inportant 5 Septenber 2003 42

i nf or mati on t empopplaptt ieforperttiant confsérmetioy seetessadP?f decddesdi ng t he
arbitrary shape picture to the decoder section 303. In this manner, the
first efAbodi merdivgnmgdee information, time reference information,

and the like in information of the VP header, and
outputs the decoded information.

The arbitrary shape coding determination section
308 determines whether a picture being decoded by the

10 - decoder secfion 303 is an arbitrary shape picture or
conventional rectangular picture. The switch sections
309 and 311 are switched in accordance.with the
determination result. The switch sections 309 and 311
are system switches for -two sections,

15 The arbitrary shape picture relating important
information constructing section 310 decodes important
information (e.g., picture size and picture position)
relating to an arbitrary shape picture. For an
arbitrary shape picture, the switch sections 309 and

20 311 are switched to be connected to the arbitrary shape
picture relating important information constructing
section 310. Then, important information relating to
the arbitrary shape picture is reconstructed, and
supplied to the decoder section 303 in addition to

25 important information relating to a conventional
picture from the conventional picture relating

important information constructing section 307. 'Thus,



5 error resilience equivalent to that of conventional rectangular picture
coding to even arbitrary shape picture coding. In the first enbodi nent and
the second enbodi nent (to be described later), "picturedSeplembgrd003
"position 10 information” nust be described in arbitrary shape picture
codi ng. Each of these pieces of information is expressed by 13 bits in
MPEG 4, each of "picture size" and "position information” requires

hori zontal information and vertical inforfddation, and thus 4 X 15 13 bits =
52 bits are required. These bits may be |arge redundant data in

transm ssion at a low bit rate. For this reason, the data is transmtted

after being eoPIREEREEASIBIGHMSIBOTHDIA solHcT iR RO Wrdithery
described. 20 The size of the video object plane VOP or the like is

expressed by khdpd pidgtuvEPG 4. In many cases, however, all the 13 bits
are not used. Fromthis, a nethod of expressing the size by a variable

| ength and decr easimghdeinpodiemtofirtidmsnatiddn ke rodnsicered. se25 iBasi cal | y,
the size is expressed by a pair of "coded word |ength" + "value". As shown
in FIG 7, a 3¢adervipy tihos repreegsmenty thencdde [dengide mrstct i®nSept enber
2003 43 subsequent data portion are conbined. More specifically, a header
"header 21" angi%éifgrec'tﬁ'e@déﬁ dfreader in an input bit stream, the

conventional picture relating important infofmation
éonstructing section 307 decodes coding mode
information, time reference information, and the like.
The arbitrary shape coding determination section

10~ 308 determines- whether a picture being decoded by the
decoder section 303 is an arbitrary shape picture or
conventional recténgular picture, and generates a
control signal corresponding to the determination
result.

15 : The control signal from the arbitrary shape coding
determination section 308 controls the switch sections
309 and 311. For an arbitrary shape picture, the
arbitrary shape picture relating important information
constructing section 310 decodes important information

20 (e.g., picture size and picture position) relating to
the arbitrary shape picture, prepares the final
important information 343, and supplies it to the
decoder section 303 as an output from the important
information constructing section 306. As far as an

25 expansion header is set in a header, and includes
important information relating to an arbitrary shape

picture, the decoding side can extract the important



are used. The forpmer is made of 1 bit, whereas the latter is nade of 3
bits. The value ranges froml to 5 542 The coded word length is made of 5
bits for the values "1" and "2", 6 bits for the val ues 58eptembes2003 and 7
bits for the values "7" to "14". The coded word Ilength is nmade of 8 bits
for the values "15" to "30", 9 bits for the values "31" to "94", and 10
bits for the 10 values "95" to "158". The coded word length is nade of 11
bits for the values "159" to "286", and 42 bits for the values "287" to
"542". Fromthe values "543" to "8222", the header "header 1" is nmade of 1
bit; whereas the header "header 2" is nmade of 2 bits. The coded 15 word
length i s mudendbridtbohstbosuppeyvaheesmpb48antointdhdtiond bits for the
val ues "1055" to "2078", 14 bits for the values "2029" to "4126", and 15
bits for theneakuesr¥4id?" deool@232theWatbithegysehtprgpithaeraotd | ength
is not fixed to 20 13 bits, but can change from5 bits to 15 bits
dependi ng on the deredecabevélios. 388.a result, the nunber of bits even
i ncl udi ng the header can be decreased to 18 bits at nmaxi mum which is
smal l er by 34 b|tsI@héhlﬁh@a@@ﬁwenﬁb@néﬂrﬁz sbedipenitn cgangdale, a smal
picture often requires coding at a lowbit rate. A large picture, which
has a Parge-8rzerpiresitienre 6AteNapgetatprathrh &€ SCRVERLBPRA% Sept enber

2003 44 , . .
rectangular picture coding to even arbitrary shape

picture coding.
In the first embodiment and the second embodiment
(to be described later), "picture size" and "position

10 - information” must be described in arbitrary shape
picture coding. Each of these pieces c¢f information is
expressed by 13 bits.in MPEG~4, each of "picture size"
and "position information" requires horizontal
information and vertical information, and thus 4 X

15 13 bits = 52 bits are required. These bits may be
large redundant data in transmission at a low bit rate.
For this reason, the data is transmitted after being
compressed as much as possible. This method will be
described.

20 The size of the video object plane VOP or the like
is expressed by 13 bits in MEPG-4. 1In many cases,
however, all the 13 bits are not used. From this, a
method of expressing the size by a variable length and
decreasing the number of bits will be considered. |

25 Basically, the size is expressed by a pair of
"coded word length” + "value". As shown in FIG. 7, a

header portion representing the code length and a



rate. Also in this sense, it is effective to set a variable code Iength
and assign a short code to a small size. For exanple, when a presentation
layer 5 "Presentation Layer" is a QCIF (176 pixels X 144Sgpieaibsy 2%t ure,
the maxi num VWand VH are 11 [bits] x 2 = 22 [bits] The maxi mum position
information (VHVBR and VWMSR) is 11 [bits] X 2 = 22 [bits] 10 The sum of
themis 44 [bits], and thus data can be conpressed by 8 [bits]. Moreover,
in a picture structure as shown in FIG 8, VW= 128 pixels = 10 [bits] 15
VH = 80 pixels = 9 [bits] VHWSR = 32 pi4els = 9 [bits] VVWMSR = 20 pixels
= 8 [bits] The sumof themis 10 + 9 + 8 + 9 = 36 [bits] 20 Consequently,
16 [bits] can be reduced. FIG 9 shows the basic arrangenment of a

modi fication EBB%QS EhESEa%Ebgg&%ﬁeh-ake Ebfbifed.  efigkence nuneral 1001
denotes a varia e-Pengt coder section; and 1002, a vari able-length code
generator 25 %?%%&@@calﬁ?,vérhégb%r|eﬂgbbeﬁoﬂe gaaehakaersenkadar 2002

recei ves size ormation to convert it into a coded word. The
vari abl e-1 engghecgder.seqghieoFold@t is made of 1 bit, whereas the
latter is made of 3 bits. The value ranges from 1 to
5 542. The coded word length is made of 5 bits for the
values "1" and "2", 6 bits for the values "3" to "6",
and 7 bits for the values "7" to "14". The coded word
length is made of 8 bits for the values m15" to "30",
9 bits for the wvalues "31" to "94", and 10 bits for the
10 values "95" to "158". The coded word length is made of
11 bits for the wvalues "159" to "286", and 12 bits for
the values "287" to "542". From the values "543" to
ng222", the header "header 1" is made of 1 bit, whereas
the header "header 2" is made of 2 bits. The coded
15 word length is made of 12 bits for the values 543" to
"1054", 13 bits for the values "1055" to "2078",
14 bits for the values "2029" to "4126", and 15 bits
for the values "4127" to "8222".
With this setting, the word length is not fixed to
20 13 bits, but can change from 5 bits to 15 bits
depending on the numerical value. As & result, the
number of bits even including the header can be
decreased to 18 bits at maximum, which is smaller by
34 bits than the conventional 52 bits.
25 In general, a small picture often requires coding
at a low bit rate. A large picture, which has a

large-size bit stream, often has a margin at a high bit



5 Septenber 2003 45 reads size information frominput inportant information
1031 to output size information 1032 to the variable-length code generator
section 1002. At the sane tinme, the variable-Ilength cod@%e@@H$EDQOQD01 5
outputs a coded word 1033 obtained by the variable-length code generator
section 1002 as a coded word 1034. Wen inportant information 1031 is
input inthis arrangenent, it is input to the variable-length coder 10
section 1001. The vari abl e-1 ength coder %%ption 1001 reads size
information fromthe input inportant information 1031 to send the size
information 1032 to the variable-length code generator section 1002 which
generates the coded word 1033. 15 The varj abl e-1ength coder section 1001
outputs the cosliee. wobbsd0B2 olbi i sRIE DY Herkoreh HiF st v it i on
conversion to the coded word 1033 received fromthe variable--1en thicode
generat or sectvanidapbe. cahe IeRGEh eMORA FEHID r%f%%%????eﬁo I\?p’bﬁ% 20
However, as for transm ssion of arbitrary shape coding other than MPEG 4,
the error resi¥+®hce can be inproved by adding simlar infornmation.

prouier enhod rent L1 e, dracrRed a%ptheeesends egpedl rent. 25 G 10

5 "presentation Layer" 1is a QCIF (176 pixels X

144 pixels) picture, the maximum VW and VH afe
11 {bits] X 2 = 22 [bits]
The maximum position information (VHMSR and VVMSR) 1is
11 [bits] X 2 = 22 [bits]
10- The sum of thém is 44 [bits]}, and thus data can be
compressgd by 8 [bits].

Moreover, in a picture structure as shown in

FIG. 8,
VW = 128 pixels = 10 [bits]
15 VH = 80 pixels = 9 f[bits]

VHMSR = 32 pixels = 9 [bits]

Il

VVMSR = 20 pixels g8 [bits]
The sum of them is

10 + 9 + 8 + 9 = 36 [bits]

20 Consequently, 16 [bits] can be reduced.

FIG. 9 shows the basic arrangement of a
modification to the first embodiment. In FIG. 9,
reference numeral 1001 denotes a variable-length coder
section; and 1002, a variable-length code generator

25 section. The variable-length code generator section

1002 receives size information to convert it into a

coded word. The variable-length coder section 1001



arrangenment of a video codi ng apparatus according to the second enbodi nent
of the present invention. I'n the 5 Septenber 2003 46 vi deo codi ng_appar at us
according shown in FIG 10, the output of a coder sectidReBETLPE2¢Ehnect ed
to a bit streamdivider section 602 and inportant information

constructing section 603. The output of the inportant 5 information
constructing section 603 is connected to a packet header generator section
604. The outputs of the bit strean1divi§ r section 602 and packet header
generator section are connected to a.packet structure section 605. The

out put of the packet structure 10 section 605 is connected to a

transm ssion |ine 106. The coder section 601 codes an inpuyt videg,signal
131 to out put redsostire Bintfogmesannd f¥PeANBEEL itBROEHANT &Hé%@@%&?g coded
information 634 obtained by coding to the inqgr%gnt i%fornation
constructing 368t & DEEZPULS SHEE FRESIEEHRE P nidrtatCoftPEonst ructi ng secti on

102 receives the coded information 634 btaine%.b &%%iqg y (f,ae coder
section 101, #Adigblectengtd 6@F§u9§“§ﬁﬁ3oriﬁ§6‘ﬁé%& |n?ornéﬁ|pn 635
necessary o7 saseoting L, BALLEeh e MO anatonmm o0
arby 1 apy ShafBLErRRurE A MG C RRBr ChRt TP oF et Sh Such ac | nf or mat i on
necessary fOrvariable—length code generator section 1002 as a coded
word 1034.

When important information 1031 is input in this
arrangement, it is input to the variable~length coder
10 section 1001. ' The variable-length coder section 1001

reads size information from the input important
information 1031 to send the size information 1032 to
the variable-length code generator section 1002 which
generates the coded word 1033.

i5 The variable-length coder section 1001 outputs the
coded word 1034 obtained by performing size information
conversion to the coded word 1033 received from the
variable-length code generator section 1002.

The first embodiment has exemplified MPEG-4.

20 However, as for transmission of arbitrary shape coding
other than MPEG-4, the error resilience can be improved
by adding similar information.

Another embodiment will be described as the second
embodiment.

25 FIG. 10 is a block diagram showing the basic

arrangement of a video coding apparatus according to

the second embodiment of the present invention. In the



arbitrary shape prcture coding/decoding in MPEG 4, e.g., 25 in arbitrary
shape picture coding, information about the w dth VW of tshe i Ct si ze
i nformation about the height VH information about the -EB@B@FH%@ VHVBR
of 5 Septenber 2003 47 the picture position for indicating the display
position of a decoded picture, information about the y-coordinate VVMSR
VOP shape coding type "vop_shape_coding_type (VSCT)" representing the 51
codi ng node of shape information, and a fjgag change_conv_ratio_disable
(CCRD) representing whether coding is done after the size of shape
information is converted. The inportant information 635 is output to the

packet header generator, section 604. The cket .10 head e at section
604 reflects COMRHIGUHAIT RRATFES é%‘i‘?lﬁcg“?%pso*% Walpntlar.l1 %Io(g'mnﬁ’ontq{)en a

packet header in a general nner. As f r bi Sha hedur e

grgglngtl tng i moﬁ%ﬂuthﬁdr%qq%% $9RF an %h%aé@dge@{%%ner gt&oré)skglcﬂtji on 604
nerates a packet header,15 i . uni £saridwention

which is ref | &ct® Jt‘H‘C}ﬂe}‘brSeé(;cei‘—taleér%Pn'%%% %rggrl %p%%%{l@e%ansi otnid}%eader

newly set in the ket . ) . The Kk i i
t he I%&gﬁ.ﬁ}h&% faod@ct, 1dhes packeiy hegdgsugeneralorimestd o 604

inserts nt ormat1on 635 in the packet header to 20 forma

packet eader gl gl e 8 b csadoso S35 (evtivesvasion o
packet header generator section 604. The outputs of
the bit stream divider section 602 and packet header
generator section are connected to a. packet structure
‘section 605. The output of the packet structure

i0 section 605 is connected to a transmission line 106.

The coder section 601 codes an input video signal
131 to output it to the bit stream divider section 602,
and outputs coded information 634 obtained by coding to
the important information constructing section 102.

15 The important information constructing section 102
receives the coded information 634 obtained by coding
by the coder section 101, and selects and outputs only
important information 635 necessary for decoding. In
particular, the important information constructing

20 sectién 102 acquires, as the important information 635,
not only conventional picture relating important
information but also arbitrary shape picture relating
important information such as information necessary for
arbitrary shape picture coding/decoding in MPEG-4, e.qg.,

25 in arbitrary shape picture coding, information about

the width VW of the picture size, information about the

height VH, information about the x-coordinate VHMSR of




stream di vi der seetion 602 divides a bit stream 632 output f

section 601 into packets, and outputs them 25 The packgt st;3215P2 coder
section 605 multiplexes a divided bit stream 633 out put® PreMoee2@A%
sthream divider section 602, and the packet header 636 output 5 Septenber
2003 48 fromthe packet header generator section 604, and outputs obtained
mul ti pl exed data 637 to the transmssion |ine/storage medium 106. In this
arrangenent, the video signal 131 of an i nput video picture is coded by
the coder section 601. Then, the coder section 601 outputs the coded

i nformati on 634 obtained by coding to the inportant information

constructing section 603. The inportant, information constructin i
' . i hpor . , section
603 sel ects orihe thiethord meoyitEam i Geo rihty G 1695 % or gecoding

fromthe input coded information 634, and out '
. puts the inportant
%#OQSEE onqgﬁﬂ$?

i nformati on 638sitiahehHak KECIR &t Cigbrter at o the i nmportant

'égfzﬁéggte}f?;?g?fm%Ev%é‘qi?écif%&%ﬁ”aq%#’sﬁ’@?%%%?ﬁﬁafé%@%n%@?% e bit "etream

out pu rom i i

sect Fon’ 605 NGRS HE R B TSt Gam 98 Sut Ut T1om Che bit
coding mode of shape information, and a flag
change conv_ratio_disable (CCRD) representing whether
coding is done after the size of shape information is
converted. The important information 635 is output to
‘the packet header generator section 604. The packet

10 header generafor section 604 reflects conventional
picture ;elating‘important information on a packet
header in a general manner. As for arbitrary shape
picture relating important info;mation, the packet
header generator section 604 generates a packet header

15 in a unigue format to the present invention which is
reflected with a predetermined format in an expansion
header newly set in the packet header.

The packet header generator section 604 inserts

the important information 635 in the packet header to

20 form a packet header 636, and outputs the packet header
636 to the packet structure section 605. The bit
stream divider section 602 divides a bit stream 632
output from the coder section 601 into packets, and
outputs them.

25 The packet structure section 605 multiplexes . a

divided bit stream 633 output from the bit stream

divider section 602, and the packet header 636 output



20 divider section-602, and the packet header 636 out n
header generator section 604, and outputs the nulting;edfggp;tgg7p?gk$Le
transm ssion |ine/storage medi um 106. According to the 3&eBiemberBeRR nent
the inmportant 25 information 635 output fromthe bit stream divider ’
section 602 is inserted by the packet header generator section 604 with a
predeterm ned format in the header 5 Septenber 2003 49 of a bit stream
obt ai ned by coding a video picture. The jgportant information 635 is added
to coded data of the video picture, packeted, and transnitted. The packet
header has an expansi on header which is 5 used to store and transmt

i nportant information other than conventi i I i
i onal Ebgture bslaghgg i nport ant

i nf or mati on. Agolnpbet RAEEHf HERREFoABEREFOChs &RveRti 6na pi cture

relating inportant information, the inportan i nf i i
! J. : n, tion 635 includes
i nformati on n@@é@@éﬁyOPGFléﬁglFW;F p%%& g a%F £97! ROk : -
MPEG 4, e.g. in arbitrary Shage y 2 %IC ur'é "eodi igrdecoding in
T

' . ) pi.ct ur i.ngns Nformati on about
width VW of t F&apisgi§sd ok 218 F@Fﬁ&@i%ﬁ%ggghgoéﬁe hei ght VH, ano?ggtion

about the x-coordinate. VHVSR of 1 ivct st w1 iyxdi i
: b : : i - f igrdiagat i ng th
di spl ay position EWC&ferC?n[ﬂec eurhlg, s gil%rr%ae:biogénltgg%guthlt r?gd;?lcogr gi tnatee

VIR, gCP Sh%EENﬁPQEP c}¥ﬁ%¢ure is coded by the coder section 601.
Then, the coder section 601 outputs the coded
information 634 obtained by coding to the important
information constructing section 603. The important
information constructing section 603 selects only the

10 important information 635 necessary for decoding from
the input coded ipformation 634, and outputs the
important information €35. In the packet header
generator section 604, the important information 635 is
inserted in a packet header, and output aé the packet

15 header 636.

The bit stream divider section 602 divides the bit
stream 632 output from the coder section 601 into
packets. The packet structure section 605 multiplexes
the divided bit stream 633 output from the bit stream

20 divider section 602, and the packet header 636 output
from the packet header generator section 604, and
outputs the multiplexed data 637 to the transmission
line/storage medium 106.

According to the second embodiment, the important

25 information 635 output from the bit stream divider
section 602 is inserted by the packet header generator

section 604 with a predetermined format in the header




"vop_shape_codi ng-type (VSCT)" representing the coding node of shape
information, and a flag 20 change_conv_rati o _di sable (CCRD) representing
whet her coding is done after the size of shape infornmat? SaPiegbeedpizert ed.
This inportant information 635 is inserted as an expansion header in a
packet header with a predetermi ned format by the packet header generator 25
section 604. If the decoder is constituted to execute decoding processing
using information extracted from the expgnsion header of the packet, the
decoder can 5 Septenber 2003 50 reconstruct an arbitrary shape picture in

units of packets. Even arbitrary shape picture coding can attain error
resilience equivalent to that of conventional. rect | .ar, sRirGldr e codi ng.
Even if some o VORittesddesnobypd ngde é’e&"%&%d,a 3}1\%% e§’picture can be
decoded. In this fashion, this systemc

- - gi,ve +d e3jddenee ;equi val ent
to that of corRhentimmeaitantect B ¢ 07 & e é\egf even to arbitrary shape

10 picture coding. The inportant _infor i Qnsiddictddady, section 60 as
t he inportant'%kﬁnﬁﬂﬁﬁﬂ Hﬁcqqﬁ?xnaﬁﬁ§16§§h3£ﬁfion in the above arrangenent

e oo Showt gt nelhenien e R HRETEE BT o e C e 2. e
inportag} used to store and transmit important information other
than conventional picture relating important
information.
As important information other than conventional
‘picture relating important information, the important
10 information 635 includes information necessary for
arbitrary shape picture'coding/decoding in MPEG—&,‘e.g.,
in arbit?ary shape picture coding, information about
the width VW of the picture size, information about the
height VH, information about the x-coordinate VHMSR of

15 the picture position for indicating the display
position of a decoded picture, information about
the y-coordinate VVMSR, vOpP shape coding type
"vop_shape_coding_type (VSCT)" representing the
coding mode of shape information, and a flag

20 change_conv_ratiomdisable (CCRD) representing whether
coding is done after the size of shape information is
converted. This important jnformation 635 is inserted
as an expansion header in a packet header with a
predetermined format by the packet header generator

25 section 604. If the decoder is constituted to execute

decoding processing using information extracted from

the expansion header of the packet, the decoder can



information constructing section 603 is an inportant point in the second
enbodi nent. As shown in FIG 11, the inportant informatiogon constructing
section 603 conprises a switch section 2201, expansion ﬁgﬁa@F“?629m§ertion
determ ning section 2202, and arbitrary shape picture relating inportant
information constructing section 2203. The expansi on header insertion
determ ning section 2202 determ nes whet her an expansi on header is added
to 25 a packet header. The expansion hegder insertion determning section
2202 determ nes based on the coded information 634 input fromthe coder
section 601 5 Septenber 2003 51 whether the coder section 601 executes
arbitrary shape picture coding, If the coder, section 601.executes
arbitrary shapecpistoret cali 250> F Far BxPAHRT dA el %rﬂli‘%@leé; i(?)fjn det ermi ni ng

section 2202 adds an expansion 5 header to a. t leafgN€ switch
section 2201 packekect | ﬁenoﬁéﬂ?ﬁﬁ?5¥o§Pﬁﬁes%%?gﬁggvﬁgﬁ the expansi on

header insertion determ ning,section 22 rpLneg,t0oadd an expansi on
header to a p@Ek@%nh%éﬂ%¥,r?géiéﬁf?she %gg?g§£§0E5201acI%ses a section to

e e LI PR L e e L2 s
SeCti0n52203 %BPaﬁggag%gcgrm%bg a,60RLERkoSEANaL video picture can
be decoded.

In this fashion, this system can give error
resilience equivalent to that of conventional
rectangular picture coding even to arbitrary shape

10 picture coding; The important information constructing
section 60 as the important component of the present
invention in the above arrangement will be described in
detail with reference to FIG. 11.

FIG. 11 is a block diagram showing the important

15 information constructing section 603. The important
information constructing section 603 is an important
point in the second embodiment. As shown in FIG. 11,
the important information constructing section 603
comprises a switch section 2201, expansion header

20 insertion determining section 2202, and arbitrary shape
picture relating important information constructing
section 2203.

The expansion header insertion determining section
2202 determines whether an expansion header 1is added to

25 a packet headex. The expansion header insertion

determining section 2202 determines based on the coded

information 634 input from the coder section 601




out put fromthe expansi on header insertion determnin 1 i

The arbitrary shape picture relating inportant inforgatignsgg;;?pugsgﬁ.
section 2203 receives as input coded information 2233 theeplsmpgr 2003 )
information 634 input via the switch section 2201. Based on the coded 20
information 634, the arbitrary shape picture relating inportant
information constructing section 2203 sel ects VOP header information
re}atlng_to arbitrary shape coding, and-putputs it as the inportant

hn ormation 635. In this arrangenent, the expansion header 25 insertion
eterm ning section 2202 determ nes whet her an expansion header is added

to a packet header, on the basis of the coded infor L |
) , tipn_63
t he coder 5 SenbenbertBéOGOéQrsé@@Fbﬁn6@91tﬁx?ﬁgt?ﬁp%??éﬁfafxﬁg¥%§ }OLrom

constructing section 603. If the expansi on header | i i ni
section 2202 detenmenesdihat ahfekP&nSPBAT ﬁgggépniEH;@%%EBpgege;SEELP'”g

header, the switch section 5 2201 inputs.the | I i
Lo the  arbi t Aabgtanare SHRERUPSCFRFAL PRG T porRant ol Stoh ondBL! on 2233

constructing section 2203. The arbitrar h i : :
i nf or mati on céﬁ§?¥ﬁé?ﬁn&e§§EPF8ﬁn§26§C§éP§c?g%%EbﬁﬁggggrE?E?%F%g?:gﬁortant

relating to 10 arbitrary shape,codi fromthe i i i
2233, agd outbﬁﬁéeghéoiﬁpﬁﬁFgﬁF Bﬁ?ggﬁﬁtion 635.nDUt coded Tnformation

The switch section 2201 is a section
opening/closing switch. When the expansion header
insertion determining section 2202 determines to add an
expansion header to a packet header, the switch section

10 2201 closes a éection to input the coded information
634 from the coder section 601 to the arbitrary shape
picture relating important information constructing
section 2203 in accordance with a control signal
output from the expansion header insertion determining

15 section 2202.

The arbitrary shape picture relating important
information constructing section 2203 receives as input
coded information 2233 the coded information 634 input
via the switch section 2201. Based on the coded

20 information 634, the arbitrary shape picture relating
important information constructing section 2203 selects
VOP header information relating to arbitrary shape
coding, and outputs it as the jimportant information 635.

In this arrangement, the expansion header

25 insertion determining section 2202 determines whether
an expansion header 1is added to a packet header, on the

basis of the coded information 634 input from the coder



Insertion of inportant information in a packet header will be explained in
detail below Conpared to rectangular picture coding, arbitrar 15 shape
picture coding requires the picture width (VW and hei g@ﬁe(’t@ﬂ%}?r?@f@
x-coordi nate (VHVWSR) and y-coordinate (VWMSR) for arranging a picture, a
flag (CCRD) representing whether shape information is reduced and coded,
and a shape information coding node 20 (VSCT). In addition, the inportant
information may include information suck,as a flag (VCA) and value (VCAV)
for keeping the a value constant in a blending, and a flag (VRT)
representing a rounding nmethod for keeping coding and decodi ng cal cul ati on
precisions 25 equal to each other. In this,eEbodigent, hoS ver, s VH,
VHVER, VVNBR sEERDona6f 1VEQT thee ifnosicesd. 1RFerme2108hGR EAEFal Hat of the
expansi on header of a packet 5 Septenber.ZoogF5§ hegggg quhhis case. In
FIG 12, eachskigdos 608pr eddntdet REPAGTOEP 8F3brts; "'and ane hori zont al

line represents 32 bits. In NEPG.4, VH,_.VH n Rsabe
“expressed by ggtgﬂﬁgné@@hﬁegﬁ&Qécé%O§X§é6§6?l¥egﬁgh8§p%gs§§ b? 1 bit each.
Herein, a reserve "Reserve' bit 1S4 rfed it @8t dnh s@ic@abnt o al ign
i nformation i hegdex Bﬁt@@qqéjqﬂégﬁﬁ%cgﬁﬁl%%g&%fke na? successi vel y appear
ke a pit stroamsuch 85,2 S Waed AnfB@MROn TIFLMD (e

arbitrary shape picture relating important information

constructing section 2203. The arbitrary shape picture
relating important information constructing section
2203 selects VOP header information relating to

10 arbitrary shaﬁe coding from the input coded information
2233, and outputs the important information 635.

Tnsertion of important information in a packet
header will be explained in detail below.
Compared to rectangular picture coding, arbitrary

15 shape picture coding requires the picture width (VW)
and height (VH), the x—coordinate (VHMSR) and
y-coordinate (VVMSR) for arranging a picture, a flag
(CCRD) representing whether shape information is
reduced and coded, and a shape information coding mode

20 (VSCT). In addition, the important information may
include information such as a flag (VCA) and value
(VCAV) for keeping the o value constant in a blending,
and a flag (VRT) representing a rounding method for
keeping coding and decoding calculation precisions

25 equal to each other. in this embodiment, however, VW,
VH, VHMSR, VVMSR, CCRD, and VSCT are inserted. FIG. 12

shows the format of the expansion header of a packet



10 may be inserted between respective values to prevent formng a bit
stream|ike a sync code which nust not appear, as showmn in FIG 13. The
position of the narker Mis not linmted to the boundaryd BEPREORN #iWces of
information, and may be inserted at any position so 15 long as the sane
rule is established between the transmtting and receiving sides. A flag
representing the presence of an expansion header nmust finally be inserted
in conventional header information. Thug3 1-bit infornation representing
20 whet her an expansi on header exists in'" a conventional header is
inserted. These formats are nerely exanples. Alternatively, header

information chRBaferfonmedisr easeoOnl ynspre, oi2f hegendatguee a conbi nation
with another information. 25 According to the second enbodi ment, in coding

and packettingpaegedes phetnuebeAncexpansj oanbeaderneanzbrtaddibgeto a
packet header for inserting conventional 5 Septenber 2003 54 picture

rel ati ng i nporepnesentor it bbhs. Whén HRPGad bi ViWar YHshdpMSR} ckude is to be
coded and transmitted, its arbitrary shape picture relating inportant

i nformati on i ¥VMABearedekprehecdxbrnsPohiheatdech, addddC6ERsandp@8®Bt header
to data, and packetted. Hence, an arbitrary shape picture can be
reconst?uct ede¥f 8¥Prsssed BuckePit e9eh-arbitrary shape picture coding can

Hérein, a reserve "Reserve" bit (RV) is inserted
at last in order to align information into 32 bits. If
VW, VH, and the like may successively appear like a bit
stream such as a sync codé, for example, markers (M)

10 may be inserted between respective values to prevent
forming a bit stream like a sync code which must not
appear, as shown in FIG. 13. The position of the
marker M is not limited to the boundary between pieces
of information, and may be inserted at any position so

15 long as the same rule is established between the
transmitting and receiving sides.

A flag representing the presence of an expansion
header must finally be inserted in conventional header
information. Thus, 1-bit information representing

20 whether an expansion header exists in a conventional
header is inserted. These formats are merely examples.
Alternatively, header infeormation can be formed from
only some of these data or a combination with another
information.

25 According to the second embodiment, in coding and
packetting a video picture, an expansion header can be

added to a packet header for inserting conventional



attain error resilience equivalent to that of conventional rectangul ar

pi cture coding. Even if some 10 VOP headers or VPs are destroyed, a video
picture can be decoded. An exanple of a decoder sectiond Peptemnbendldy t hi s
packet will be described. An arrangenent of the decoder section will be 15
expl ained. In the decoder section shown in FIG 14, the output of a
denul ti pl exi ng section 702 for receivin%'a coded bit streamis connected
to a decoder section 703 and inportant i#formation construction ' section
705. The output of the decoder section 703 is 20 connected to the inportant
information construction section 705 via an error check section 704. The

out put of theiotod Rl adify Mgt SRNSNTWehia®l oseCt WBBn7/@5 i s connect ed
to the decoder section 703. The demnultiplexing section 702 perforns

derul ti pl exi hgrbdrt r25va dhiapestorieamr&d3L s moubef comedhandr aransasicend,
| i ne/storage nedium 106 into a picture bit stream 732, packet header 735,
and anot her ddtts a3 bSdpteenbeha2E0Pi55 ukke rddedday depbiraant03 decodes t he
dermul tiplexed picture bit stream 732 using inportant information from the
i mport ant i nf dAYRRENEE iconsits dasegrtesedin dihe7 @xpaniséoabneakteai, niadgedr i gi nal
picture data. The error 5 check section 704 checks whether an error occurs
during 5 as a packet header to data, and packetted. Hence, an
arbitrary shape picture can be reconstructed in units
of packets. Even arbitrary shape picture coding can
attain error resilience equivalent to that of
Conventional rectangular picture coding. Even if some
10 - VOP headers or.VPs are destroyed, a video picture can
be decoded.
An example of a decoder section for decoding this
packet will be described.
An arrangement of the decoder secticn will be
15 explained. 1In the decoder section shown in FIG. 14,
the output of a demultiplexing section 702 for
receiving a coded bit stream is connected to a decoder
section 703 and important information construction
section 705. The output of the decoder section 703 is
20 connected to the important information construction
section 705 via an error check section 704. The output
of the important information construction section 705
is connected to the decoder section 703. The
demultiplexing section 702 performs demultiplexing for
25 a bit stream 731 input from the transmission

line/storage medium 106 into a picture bit stream 732,

packet header 735, and another data.



decodi ng processing, on the basis of decoded information 733 obtained by

t he decoder section 703. The inportant information construction section 705
reconstructs important information frominformation of 38eplgmbendfad

header 735 denultipl exed by the denmultiplex- ing section 702, and outputs
the reconstructed information to the decoder section 703. In this

arrangenent, the bit stream 731 input fromthe transm ssion |ine/storage

medi um 106 is 15 demultipl exed by the depultiplexing section 702 into the
5

picture bit stream 732, packet header 735, and another data. This another
data is transmtted to a correspondi ng decoder section. The denultipl exed

picture bit stream 732 is input to the_decoder section 20 égs wh§%% the bit
stream 732 is decodee. dekedeecsesit 10se d0B0REEORSFe G FETHEEIH TG

processing for the denultiplexed picture hit stream.,7 using i t ant
i nformati on fpaotule bipostasem ABSr HELNEN TEBRSTARE 6 Orgégﬁggnggg . 25

The error check section 704 checks whether an rr.or r i ng decodi ng
processi ng, fth&lﬂMQOI@ééédé@fPﬁﬂéFﬁﬁpi59“?%§CF?3ﬁ¥&ﬁ%&§§€§d§?5éection 703.

5 Septenber 2003 56 If an error is detected a ul t 10f, thegheck, the
i mpor t ant i nf Gheaebyn OOCRIOANG i°5r3rg§é’t‘?‘ﬁi & © rdg"gtc%rist rTElcet s i mport ant

|nf0rnaglon 7%%@%&?%%%%i5% %%% checks whether an error occurs during

decoding processing, on the basis of decoded
information 733 obtained by the decoder section 703.
The important information construction section 705

reconstructs important information from information of

10 the packet heéder 735 demultiplexed by the demultiplex-
ing section 702, and outputs the reconstructed
information to the decoder section 703.

In this arrangement, the bit stream 731 input

from the transmission line/storage medium 106 is

15 - demultiplexed by the demultiplexing section 702 into
the picture bit stream 732, packet header 735, and
another data. This another data is transmitted to a
corresponding decoder section. The demultiplexed
picture bit stream 732 is input to the decoder section

20 703 where the bit stream 732 is decoded. The decoder
section 703 performs decoding processing for the
demultiplexed picture bit stream 732 using important
information from the important information construction
section 705.

25 The error check section 704 checks whether an
error occurs during decoding processing, from the

decoded information 733 from the decoder section 703.



packet header 735: Using the inportant information 736, 5 the decoder
section 703 starts decoding a coded bit stream In coding and packetting a
video picture, this systemcan add an expansi on header @geﬁeﬂﬁ@kggm%eader
for inserting conventional picture relating inmportant 10 information. Wen
an arbitrary shape picture is to be coded and transmtted, a packet header
having arbitrary shape picture relating inportant information inserted in
t he expansi on header is added to data. Sipce a video picture is packetted
inthis way, arbitrary shape 15 picture Ffelating inportant information can
be acquired fromthe expansi on header to decode an arbitrary shape

pi cture. The inportant information construction section 705 .as
i mport ant conpanemt eirrctrhé st Inierte cdieiso disman £ aAULE 530 the (‘Pg“se(?r]ﬁ'béca%%l n detai |

with reference to FIG 15. Rs shown in FIG 15 the inportant informtion
construction segicrdmnt0s nifomedd A N IGHOR SEGHER 2301, expansi on

header insertion determ ning section, 2302, and itrar ' jLture
relating i moﬂewm%dﬁ%rmqwrﬂéédbé?m%q%ﬁf%ﬁ% n?é)%gﬁsi on
header insertion determ ning sectign, 2302 determn +@8Bnexpansi on
header is addewakets Isaesnbe?> 200 SﬁagatB%ckégoﬁEgﬁgr¥H$%Pﬁ5 n

e expansi on
header anertléﬂg decoder section 703 starts decoding a coded bit

stream.

In coding and packetting a video picture, this
system can add an expansion header to a packet header
for inserting conventional picture relating important

10 information. -When an arbitrary shape picture is to be
coded and transmitted, a packet header having arbitrary
shape picture relating important information inserted
in the expansion header is added to data. Since a
video picture is packetted in this way, arbitrary shape

15 picture relating important information can be acquired
from the expansion header to decode an arbitrary shape
picture.

The important information construction section 705
as an important component in the third embodiment will

20 pe described in detail with reference to FIG. 15.

As shown in FIG. 15, the important information
construction section 705 is made up of a switch section
2301, expansion header insertion determining section
2302, and arbitrary shape picture relating important

25 information decoder section 2303.

The expansion header insertion determining section

2302 determines whether an expansion header is added to



determ ni ng section 2302 determ nes based on infor- mation of the packet
header 735 input fromthe demultiplexing section 702 whether arbitrary
shape 5 picture coding is executed for the picture bit s Sepigmbpa2003 f
arbitrary shape picture coding is executed, the expansion header insertion
determ ning section 2302 deternines that an expansi on header is added to a
packet header, and outputs a control signal 10 corresponding to the

determ nation. The switch section 2301 if a section opening/closing

swi tch. When the expansion header i nser fon det erm ni ng section 2302
determ nes that an expansion header is added to a packet header, the is
swtch section 2301 closes a section to input information of the packet
header 735 franptbietderubeicpl eXhrgespensoan7bratiert hasgrbiiPrary shape
picture relating inportant information decoder section 2303 in accordance
with the contdetesimgnahgoeepti ofr 8AP200eRerBkpaasPaicReBeriEREEr t i on
determ ning section 2302. The arbitrary shape |cture rel ating inportant

i nformati on deetder @écﬁh@npégﬁgtréééﬁ?€s7§§ FHBHF EXRMoR&t i on 2333

information of the packet header /735 ia the,switch ection 2301.
Based on th|sdQEUﬂﬁﬂEﬂﬁﬁﬂPSnseFﬁéoﬁrBp?rgﬁﬁtgﬁﬁpérgﬁifﬁFg 8PEEI ng

i nportant information decoder section 2303 decodes .info ti relating to
arbitrafy shapécE8dengodand 3SS§5F§H5§% %863%%6 Bicthre?bIt stelfn

732. If arbitrary shape picture coding is executed,
the expansion header insertion determining section 2302
determines that an expansion header 1s added to a
packet header, and outputs a control signal

10 corresponding fo the determination.

The switch section 2301 is a section
opening/closing switch. When the expansion header
insertion determining section 2302 determines that an
expansion header is added to a packet header, the

i5 switch section 2301 closes a section to input
information of the packet header 735 from the
demultiplexing section 702 to the arbitrary shape
picture relating important information decoder section
2303 in accordance with the control signal output from

20 the expansion header insertion determining section 2302.

The arbitrary shape picture relating important
information decoder section 2303 receives as input
information 2333 information of the packet header 735
input via the switch section 2301. Based on this

25 information, the arbitrary shape picture relating
important information decoder section 2303 decodes

information relating to arbitrary shape coding, and



58 outputs it as the inportant information 636. The operation of the

i nportant information construction section 705 having this arrangenent wl|
be described. 5 The expansi on header insertion determn nih§eatetrrbd032302
decodes packet header information to determne for the input packet header
735 whet her an expansion header is added to the packet header infornation.
| f the expansion header insertion determning section 2302 10 determ nes
that an expansion header is added, it c@gtrols to close the switch section
2301, thereby outputting the packet header 735 as the packet header
information 2333 to the arbitrary shape picture relating inportant

i nformation decoder section 2303. 15 The arbitrary. sh picture relatin
i mportant i nfortmitionderoddre %9%@@30@%@%@(%509 f@%@‘t ant infornmati gn

relating to arbitrary shape coding.on the basis of th cket header
i nformati on 2333, ahe ?Eﬁfﬁﬁ%o?ﬁgfq ?xﬁﬂp?¥l%ﬁ%a.?d%ggg e inportant 20

information 736 to the decoder sect 703. QY di il t shape
picture rel at iWsﬁ%ﬂ%ts?%%?%—{wonh%‘glnn e ge&régéd{e]lgglﬁ%r%ﬂlf‘goﬁ%ti onIO in
an expansi on q§ad [ set. to allow inserting arbitrary shape picture

rel ating i nport@a ST PRI on. 25 The techni que of the second enbodi nent,

as well ;s the firfﬁeegQBQﬁgfgﬁ’hggﬁeﬂiYﬁs@ff?&nr§§féfﬁﬂﬁﬁng section
2302 decodes packet header information to determine for
the input packet header 735 whether an expansion header
is added to the packet header information. If the
‘expansion header insertion determining section 2302

107 determines that an expansion header is added, it
controls to close the switch section 2301, thereby
outputting the packet header 735 as the packet header
information 2333 to the arbitrary shape picture
relating important information decoder section 2303.

15 The arbitrary shape picture relating important -
information decoder section 2303 decodes important
information relating to arbitrary shape coding on the
basis of the packet header information 2333, and
outputs the decoded information as the important

20 information 736 to the decoder section 703.

Accordingly, arbitrary shape picture relating
important information can be decoded from information
in an expansion header set to allow inserting arpitrary
shape picture relating important information.

25 The technique of the second embodiment, as well as
the first embodiment, can give error resilience

equivalent to that of conventional rectangular picture



equi valent to that of conventional rectangular picture 5 Septenber 2003 59
coding to even arbitrary shape picture coding. Further, he e

header of a transm ssion |ine protocol can be i nserted wp ﬁB'iﬁfn ﬁéﬁ ng a
bit streamfor picture coding. This is effective in using an eX| sting 5
standard schene and the like. Simlar to the nodification to the first
enbodi nent, the nunber of coded bits can be reduced by coding VW VH,
VHVBR, and WMSR with variable | engths. Mofe that the second enbodi ment has
exenplified 10 MPEG 4. However, as for transm ssion of arbitrary shape
codi ng other than MPEG 4, the error resilience can be inproved by addi ng
simlar information. As an application of the present invention, El

enbodi ment of @PYiEEDi %Y%ﬁ*ea¥]PaE§ﬁ¥¥s?Bﬁp§yEﬂ€ﬁP{8 &Hgfjﬂgng £HETBEEY ng
appar at us/ decodl ng apparatus of the _present inventio x]pI ai ned

|1
with referencd?® expansion W@ﬂ%l]eoogl?gn)%ﬂfa?“?fb’cﬁsjo?/naﬂc%m%e?]éo%%% shown)
ttached t | 01 ded. b d t
odi ng sof {var e T I ErEY THPT e FerSores %o%ﬁt%fro%%‘g Bhbe v deo. !
i | tput f th od t )
o ot e T Kodfith 10 PEPELRL ee tect TA0RN L EMBYak S8k Le b

informatdon, and received by, .4 the like.

Similar to the modification to the first
embodiment, the number of coded bits can be reduced by
coding VW, VH, VHMSR, and VVMSR with variable lengths.

Note that the second embodiment has exemplified

10 MPEG-4. Howefer, as for transmission of arbitrary
shape coding other than MPEG-4, the error resilience
can be improved by adding similar information.

As an application of the present invention, the
embodiment of & video picture transmission system

15 adopting the coding apparatus/decoding apparatus of the
present invention will be explained with reference to
FIG. 25.

A video signal input by a camera (not shown)

attached to a personal computer 3001 is coded by a

20 coding apparatus {or coding software) incorporated in
the personal computer 3001. The video signal output
from the coding apparatus is transmitted by radio by a
radio device 3003 together with other speech
information and data information, and received by

25 another radio device 3004. This radic device may be,
e.g., a portable telephone, PHS, or radio LAN device.

The signal received by the radio device 3004 is



25 anot her radi o device 3004. This radio device may be, e.g., a portable
t el ephone, PHS, or radi o LAN device. The signal received by the radio

devi ce 3004 is 5 September 2003 60 denultiplexed into theSePigEweEZEal
speech information, and data information. O these pieces of information,
the video signal is decoded by a decodi ng apparatus (or decodi ng software)
i ncorporated in a notebook personal 5 conputer 3005, and displayed on the
di splay of the notebook PC 3005. On the6 t her hand, a video signal input
by a canera (not shown) attached to the notebook personal conputer 3005
is simlarly coded by a coding apparatus 10 (or codi ng software)
incorporated in the notebook personal conputer 3005. The generated video
signal is ruldenplléxdad aniech igtterthspeeided ng behat i ofPaAENdanECrPAESPRAL i on,
transmitted by radio by the radi o device 3004, and recejved by the radio
devi ce 3003. Hnsl HRtd dadiommeddiored IRE tHE TR e R iTe Spfrnation,

i or L i on. - G MBS i oft 3 AR O, 2 (RETHIE0 FGHACTS. soded
per Sonal 20 COMBRERS OO AT o St Thet h cf SpT By ot (9 s ona
comput er5 3001'coIn%%tCeordiMSqeca%dci r&s%.paayre%} Bh qﬁuceorcgljélggléyp cgf]ethe
notebook PC 3005.
On the other hand, a video signal input by a
camera (not shown) attached to the notebook personal
computer 3005 is similarly coded by a coding apparatus
10 {or coding soffware) incorporated in the notebook
personal‘computer.3005. The generated video signal is
multiplexed with other speech information and data
information, transmitted by radio by the radio device
3004, and received by the radioc device 3003. The
15 signal received by the radio device 3003 is
demultiplexed into the video signal, speech information,
and data inf&rmation. Of these pieces of information,
the video signal is decoded by a decoding apparatus (or
decoding software) incorporated in the persoconal
20 computer 3001, and displayed on the display of the
personal computer 3001.
The coding/decoding apparatus according to the
‘ present invention can also be applied to video picture
communication between the personal computer 3001 or
25 notebook personal computer 3005 and a portable
videophone 3006. A ﬁideo signal generated by the

coding apparatus incorporated in the personal computer




present invention-can also be applied to video picture conmmunication

bet ween the personal conputer 3001 or 25 notebook personal conputer 3005
and a portable videophone 3006. A video signal generat el Sgptember 28&#i ng
apparatus incorporated in the personal conputer 5 Septenber 2003 61 3001 or
not ebook personal conputer 3005 and transmtted by the radio device 3003
or 3004 is received by a radio device incorporated in the portable

vi deophone 3006. The signal received by the radio device is denulti- 5

pl exed into the video signal, speech i nf & mation, and data information. O
t hese pieces of information, the video picture is decoded by a decoding
apparatus (or decoding software) incorporated in the portable videophone
3006, and di sEE)ebomdtebablsppaysofal heon@itpor tHH) e anddopiioe 3ok, On
the other hand, a video signal input by a canmera 3007 incorporated in the
portabl e vi dedphdrtee B30UB idecoted HB Protity bppmeaied dY cvdiadio
software) incorporated in the portable videophone 3006, 15 simlar to the
personal ~ conputesricamdirsrahuekt persoridle RO Bt reRe ated vi deo

signal is nultiplexed wth other speech information and dat i nformati on,
transmtted byfheadPnal (IRCIEES RIEVERR® F3F/rorted § rfgeflﬂgltp’o?tabl e

vi deophone 3006, and 20 recei i i '
P 5 plexed into tl%vgfdgg stfgngf,dlsopéjeer\:/kll Cfn c?rorz%a@{oxiooélnd The

data information. Of these pieces of information, the
video picture is decoded by a decoding apparatus (or
decoding software) incorporated in the portable
videophone 3006, and displayed on the display of the
10 portable vide&phone 3006.
On the other hand, a video signal input by a
camera 3007 incorporated in the portable videophone
3006 is coded by a coding apparatus (or coding
software) incorporated in the portable videophone 3006,
15 similar to the personal computer and notebook personal
computer 3005. The generated video signal is
multiplexed with other speech information and data
information, transmitted by radio by the radio device
incorporated in the portable videophone 3006, and
20 received by the rédio device 3003 or 3004. The
signal received by the radio device 3003 or 3004 is
demultiplexed into the video signal, speech information,
and data information. Of these pieces of information,
the video signal is decoded by the decoding apparatus
25 (or decoding software) incorporated in the personal
computer 3001 or notebook personal computer 3005, and

displayed on the display of the personal computer 3001



signal received by the radio device 3003 or 3004 is denultiplexed into the
vi deo signal, speech information, and data information._ O these pieces of
information, the video signal is decoded by the decodin%séﬂﬁﬁwﬁfa@x?S (or
decodi ng software) incorporated in the personal conmputer 3001 or notebook
personal conputer 3005, and displayed on the display of the personal
conputer 3001 5 Septenber 2003 62 or notebook personal conputer 3005. FIG
26 shows a codi ng apparatus accordi ng to65he fourth enbodi ment that
corresponds to the coding apparatus accoiding to the first enbodi ment in
FIG 1. 5 According to the fourth enbodinent, a nultiplexed bit stream
output froma nultiplexer section 105 is stored in a storage nedi um 107.
The storage medi matEPprdaks perearal eprmitedcdance with the present
invention. That is, the storage nedium 107 stores a shape 10 infqQrmation
header, and a plurd5Gy 2ff S GUERANEPSPPafFE Wh e S hf 1t ditheader

and st ores | nESHI GRERCIREN TG 60 HiRpare Vb oA ohe  hoader
Storee, | L PRSP S AELE, 3% g Al ns fectapa o Bl uie and oo
TRCr 0D 90K 1 RIS B £ YO SEAR ARLNRRS 2 5k 54
stream output from a multiplexer section 105 is stored
in a storage medium 107. The storage medium 107 is
formatted in accordance with the present invention.
That is, the storage medium 107 stores a shape
10 information heéder, and a plurality of subseguent VOPs.
The shape information header is a field storing
information processed in common within the coded data,
and stores information higher in order than the VOP
header. The header stores, for example, the picture
15 size of the rectangular picture and so on. Each VOP
includes a plurality of macroblocks, and the first
macroblock is made up of a VOP header and MB data set
after the VOP header. The following macroblocks each
is constructed by a VP header and MB data set after the
20 VP header. The VP header is formatted in accordance
with FIG. 4.
FIG. 27 shows a decoding apparatus according to
the fifth embodiment that corresponds to the decoding
apparatus according to the first embodiment in FIG. 5.
25 The decoding apparatus reads and decodes a multiplexed

bit stream stored in the storage medium 107 by the

coding apparatué of the fourth embodiment.



is constructed by-a VP header and MB data set after the 20 VP header. The

VP header is formatted in accordance with FIG 4. FIG 27 shows a decoding
apparatus according to the fifth enbodi ment that corresh&agientber 26@3

decodi ng apparatus according to the first enbodinent in FIG 5. 25 The
decodi ng apparatus reads and decodes a multiplexed bit streamstored in
the storage nmedium 107 by the coding apparatus of the fourth enbodinent. 5
Sept enber 2003 63 FIG 28 shows a decodiQ% apparatus according to the
fifth enbodi ment that corresponds to the coding apparatus according to the
second enbodinent in FIG 10. The codi ng apparatus stores nultipl exed data
output 5 froma packet structure section 605 in a storage nmedium 107 in
accordance with the&Ter g sificwhea plesetingiapedrions ateerdsngtie for mat
includes a shape information header and a plurality of subsequent VOPs.
Each of a pl urtdls tii ofh rrdrabieeks diate et SEFPIHES ddestha oced P header .
FIG 29 shows a decodi ng apparatus according to. the fifth enbodi nent that
corresponds t G@RERE alebo AP T Abpar B ukhacesranfgerBotheesEcdid Féftbodf ment

in FIG 14. The decodi ng apparatus reads and ,decodecﬁ mul tiplexed is bit
stream st or ed T ARSI raRRA T Tirf 4072 Dy -Hel Pt dfaaﬁ?pa‘?‘é{)ﬁ}ét of the

fifeh egbodin%ﬂ;jn a packet structure section 605 in a storage medium
107 in accordance with the format of the present
invention. That is, the format includes a shape
information header and a plurality of subsequent VOPs.
Each of a plurality of macroblocks of each VOP includes
10‘ a VOP header.-‘

FIG. 29 shows a decoding apparatus according to.
the fifth embodiment that corresponds to the decoding
apparatus according to the second embodiment in FIG. 14.
The decoding apparatus reads and decodes a multiplexed

15 bit stream stored in the storage medium 107 by the
coding apparatus of the fifth embodiment.

The processing contents of the decoder section 303
in FIG. 27 will be described with reference to FIG. 30.

Picture code streams are seduentially read from

20 the storage medium 107 to detect sync codes {(step S11).
If each detected sync code is a VOP start code (YES in
step S12), the flow executes processing of outputting a
previously decoded VOP (frame) to a picture information
output device (step S$13)}). Then, a VOP header (in

25 FIG. 29) subsequent to the VOP start code in the
picture code stream is decoded (step S14). If the VOP

header is normally decoded (YES in step S15), the



The processing contents of the decoder section 303 in FIG 27 wll be
described with reference to FIG 30. Picture code streans are sequentially
read from 20 the storage medi um 107 to detect sync codes5§§9@ﬁ‘b3lg§’03 | f
each detected sync code is a VOP start code (YES in step S12), the flow
execut es processing of outputting a previously decoded VOP (franme) to a
picture information output device (step S13). Then, a VOP header (in 25
FIG 29) subsequent to the VOP start code jn the picture code streamis
decoded (step S14). If the VOP header 5641or mal |y decoded (YES in step
S15), the 5 Septenber 2003 64 decoded VCP header information (tine
information, VOP prediction node, and the |ike) replaces information
stored in the dempiedryorenedes et formatiche (divodenfomertion, (6iRp S16).
Macrobl ock data (MB data in 5 FIG 29) subsequent to the VOP header is
decoded to davowdlcthiecwinede pavkéttifst bpksl7yeplacehelnbr@eaddmync code
is aresync marker (YES in step S18), a video packet header (macrobl ock
nunber ( MBA) 5% Hackes CRIEPRTIAY | BRNPEY anEliON STF , the ddderFriader

ext ensi on code (HEQ)) subsegﬁent to the resync. marker is decoded (step

S19). If the HeRferorxi®r? obl b oddidpxolopk qit?\t% h&R | SRR pla%ket header
(W0 shep SO 4bie Yidee packelo s opoiod shem Slcodlaths - heacer
decode the video packet (step S17).
If the detected sync code is a resync marker (YES
in step S818), a video packet header (macroblock number
(MBA), video packet quantization parameter (SQ), and
10 header extension code (HEC)) subsequent tc the resync
" markex is decoded (step S19). If the header extension
code HEC = "0" in the video packet header (NO in step
520}, the video packet is decoded (step S17). If the
header extension code HEC = "1" (YES in step S520),

15 subsequent duplicated information (DUPH in FIG. 29} is
decoded (step $21). Whether the picture has an
arbitrary shape is checked (step 521-1), and if YES in
step 821-1, arbitrary shape picture relating important
information is decoded (step S21-2). If NO in step

20 S21-1, the flow jumps to step S22. If the duplicated
information is normally decoded (YES in step 522), this
duplicated information is compared with information
stored in the temporary memory section (step S23). If
the duplicated information is the same as the

25 information as a result of comparison (NO in step S523),

macroblock data (MB data in FIG. 29) subsequent to the

video packet header is decoded to decode the video



15 subsequent dupticated information (DUPH in FIG 29) is decoded (step
S21). Whether the picture has an arbitrary shape is checked (step S21-1),
and if YESin step 521-1, arbitrary shape picture rel at?ﬁspﬁewﬁsrgm
information is decoded (step 521-2). If NOin step 20 S21-1, the flow junps
to step S22. If the duplicated information is normally decoded (YES in
step S22), this duplicated information is conpared with information
stored in the tenporary nenory section (step S23) If the duplicated
~information is the same as the 25 infornme®¥on as a result of conparison (NO
in step S23), macroblock data (MB data in FIG 29) subsequent to the
vi deo packet header is decoded to decode the video 5 Septenber 2003 65
packet (step Si&dketf (shepdspljcat 8l théodopliocatésd ididfreaehdnfiomthe
information as a result of conparison (YES in step S23), this video packet
is determ neddibfbetnhgironatvMOPidibtfmathonfasnathesBlpreli ousl y decoded
VOP. The fl ow executes processing of outputting a previously decoded VOP
to the pictureconpibiaani OREBuipustepvFaa) ( stlkeps Spijiecaprickeie decoded
duplicated informati on replaces information stored in _the tenporary nenory
devi ce (step SHBYermipedeto Pabongotgi de¥OPadkbferanyetseredtiiet ep S17).
Wil e picture code streans stored in a storage medi um 810 are sequentially
r ead, aEgeriegp%ﬁvb?g%égsggcoded VOP. The flow executes processing

of outputting a previocusly decoded VOP to the picture
information output device (step S24), and the decoded
duplicated information replaces information stored in
the temporary memory device {step S25). Further, the

10 video packet is decoded (step S517).

While picture code streams stored in a storage
medium 810 are sequentially read, a series of processes
starting from sync code detection shown in FIG. 30 are
repeated to reconstruct video signals.

15 Instead of directly storing a picture code stream
in the storage medium, a code steam cbtained by coding
speech and audio signals or a code stream obtained by
multiplexing data, control information, and the like
may be stored in the storage medium. 1In this case,

20 before information stored in the storage medium is
decoded by a picture coder device 820, a demultiplexer
device performs processing of demultiplexing a picture
code stream, speech/audio code stream, data, and
contrel information. The demultiplexed picture code

25 stream is decoded by the coder device 820,

In FIG. 29, information stored in the storage

medium 810 is transmitted to the decoder device 820 via



starting fromsyne code detection shown in FIG 30 are repeated to
reconstruct video signals. 15 Instead of directly storing a picture code
stream in the storage medium a code steam obtained by ggﬁpﬁﬁﬁﬁéﬁgg%h and
audi o signals or a code streamobtained by nultiplexing data, control
information, and the like nmnay be stored in the storage nedium In this
case, 20 before information stored in the storage nediumis decoded by a
pi cture coder device 820, a demrultiplexer._device perforns processing of
denmul tiplexing a picture code stream sﬁ%%ch/audio code stream data, and
control information. The denultipl exed picture code 25 streamis decoded
by the coder device, 820. In FIG 29, information stored in the storage
medi um 810 i s & ranem L tleichd B G he Alevadert dexlive BPpnnizd orSememsser 2003 66
a signal line 80. Alternatively, information nmay be transmtted via a
transm ssi on |limensnidit et wla ablterangmeid oiororling rauadd anys.caldeording to
the present invention, a code stream 5 stored in the storage medi um

i ncl udes dupl iréstied Amporizaited nfay¥smtion. Even if an error exists in

information stored in the storage nedium or, an error occurs in a signa
_line or transnissiGFFIFERBrEo thRmsPFeTehy MU HERT o st B iEFAThe

storage nmedium 10 tpo a pl.ayback picture, the pl aybac i cture al nost free
g 5 stored_in[%hg/stor ge meé&um inéﬁu&%s A%ﬁﬁicated

important information. Even if an error exists in
information stored in the storage medium, or an error
occurs in a signal line or transmission line for
transmitting information stored in the storage medium

10 to a playback bicture, the playback picture almost free
from any degradation can be played back.

As has been described above, the present invention
can realize error resilience equivalent to that of
conventional rectangular picture cbding even when an

i5 arbitrary shape picture is coded. The present
invention uses the expansion header of RTP as a
protocol used to transmit video/speech data. In
transmitting data in units of packets, the data can be
coded and transmitted in accordance with an existing
20 standard scheme such as MPEG-4. In addition, error
resilience equivalent to that of conventional
rectangular picture coding can be achieved.
Industrial Applicability
According to the present invention described above,
25 the error resilience similar to the conventional
rectangular picture coding method can be attained even

in arbitrary shape picture coding. The present



from any degradation can be played back. As has been descri bed above, the
present invention can realize error resilience equivalent to that of
conventional rectangul ar picture coding even when an 15 abeptembey2dRape
picture is coded. The present invention uses the expansion header of RTP
as a protocol used to transmt video/speech data. In transmtting data in
units of packets, the data can be coded and transmitted in accordance with
an existing 20 standard schenme such as MPEG 4. In addition, error
resilience equivalent to that of convent i%hal rectangul ar picture coding
can be achieved. Industrial Applicability According to the present

i nvention descri bed above, 25 the error resilience simlar to the
conventional iIeeéanpoh acapibs usepdeld ngo naat hixf came thisomat t samedi ®visrn | n
arbitrary shape picture coding. The present 5 Septenber 2003 67 invention
can be appliedsystam fof ornabsoittiagsisstoted systton fofctromssiiting the
coded notion picture/still picture, using a wire comuni cati on network
such as an | SDiciuntegualed Seviieesomighicat Mot viegtyok syelera®tan 5 or a

radi o communi cation network such as PHS or a satellite conmunication. 5
Sept enber 2003L[#N (Integrated Services Digital Network} or internet,

5 or a radio communication network such as PHS or a

satellite communication.




CLAI MS 1. A video coding apparatus conprising: a coder section for
generating coded information obtained by arbitrary shape codi ng an i nput
.video 5 picture as a bit stream an inportant infornati chSepambeudling
section for extracting, fromthe coded information obtained by said coder
section, inportant information representing a rule, of coding a set of
predeterm ned bit streans, and 10 constructing the inportant information; a
sync signal generator section for generaggng a sync signal; and a bit
stream constructing section for adding the sync signal output fromsaid
sync signal generator 15 neans, an HEC code representing whether or not the
inportant information is dupl exed aﬁg tgg i@p%rtant i nformation
constructed by said inportant infor ki 6nt Ho structing section to the bit

stream coded by sajd der ctign, to construct the bit stream 20 2. The
vi deo codi ng appa?%tus%gégg?%Snéog%ggcPQPﬁFquﬁhéFEW%F%%}HgFnportant

formation T econst ULy 1geSeRLh OB BEL SER LS SEELETHEECAD0R, 89 ar

arbitrary shape co etermnation s ermning based on the

coded i nf or g0 MEEUHPTa riblier sRHEh POt AEIAS AP AN r@fdeshape picture;

and

5 picture as a bit stream;

an important information constructing section for

extracting, from the coded information obtained by said

_ coder section, important information representing a
rule of coding a set of predetermined bit streams, and
10 constructing the important information;
a sync signal generator section for generating a
sync signél; and |
a bit stream constructing section for adding the
sync signal output from said sync signal generator
15 means, an HEC code representing whether or not the
important information is duplexed and the important
information constructed by said important information
constructing section to the bit stream coded by said
coder section, to construct the bit stream.
20 2, The video coding apparatus according
fo claim 1, wherein said important information

reconstructing section comprises:



an out put section-for outputting the arbitrary 5 shape picture rel ating

i nportant information when said arbitrary shape coding determ nation
.section determnes that the coded picture is an arbitra? $epiamber 200X ur e.

3. The video coding apparatus according to 10 claim1, wherein said bit
stream constructing section duplexes the inportant information in a
predetermined format and insert the duplexed inportant information into a
header. 5 Septenber 2003 70 4. A video degodi ng apparatus conprising: 5 .a
bit streamreceiving section for receiving a bit streamincluding coded
video information that is obtained by arbitrarily shape coding a video

pi cture, sync inf 9 and h ader formgtion Lncludin | por t ant
i nformation repres%h??%% gr?u Ppgoﬁlﬁéngng TO°EB3 lBPegg?t? ned 5

Sept enber 2001?021d9téraiﬁfﬁ§8bageaeew £he! E88LaSEREL A Ll AHILALP. X1 N

the coded bit streaminto rctur ream correspon i ng he vi deo

information; gnh@ é@&@éeﬂ’alé%kéoﬂsfgﬁ 9862010y BRapL ChYEEUPL! ad " €am
an output section for outputting the arbitrary
5 shape picture relatiﬁg important information when said
arbitréry shape coding determination section determines

that the coded picture is an arbitrary shape picture.

3. The video coding apparatus according to

10 claim 1, wherein said bit stream constructing section

duplexes the important information in a predetermined
. format and insert the duplexed important information

into a header.



a sync signal detector section for detecting a sync signal fromthe bit
stream and inform ng said decoder section of the sync signal; and 10 an
dnportant information constructing section for construck Sagtempeo2@Gant
information fromthe header information output from said decoder section,
and informng said decoder section of the inmportant information when an
HEC code indicative of duplexing of 15 the inportant information has been
detected. 5. The video decodi ng apparatus according to claim4, wherein
said inportant information constructing section conprises: an arbitrary
shape codi ng determ nation neans for 20 determ ning based on the header
information whether a 5 Septenber 2003 72 picture decoded fromthe header
information is an arbitrary shape picture; and an inportant information
constructing neans for constructing arbitrary shape picture relating
Inmportant 5 information fromthe header information. 6. The video decodi ng
apparatus according to kN 4 Lein 'q{i ortant information
constructing sect?gn oJ%Sh?%g%(ﬁﬁ%@? gg gﬁﬁg%ﬁap %ne) header information
when a VOP hegélfprisihgcl uded in the 10 bit stream obtained during decodi ng
of said decoder section, and outputs the inportant information of the

5 a bit stream receiving section for receiving a bit
stream including coded video information that is
obtained by arbitrarily shape coding a video picture,
sync information and header information including
important information representing a rule of coding a

10 set of predetermined




VOP when no VOP header is included in the bit stream obtained during
decodi ng of 'said decoder section. 5 Septenber 2003 73 7. The vi deo decodi ng
.apparatus according to claim4, further conprising an er% 8eplembek2003ect i on
for determ ning whether or not there is an error on the basis of decoded
information fromthe 5 decodi ng decoder section, and wherein said decoder
section executes a decoding operation froma position of a next sync
signal detected by said sync signal detggctor section. 5 Septenber 2003 74
8. A video transm ssion system conprising: a server conputer including a
video coding apparatus for arbitrary shape coding a video to 5 generate a
coded bit strea transmtter for transmtting the coded bit stream of
sai d server c%ﬁgh?gf?agsreceiver for receiving the coded bit stream from

a0 SELYeT O BT e 8B SRy FRIPULR! GLASLYELEN B,y o2 decouino
wherein sai d yiLg4eq B?giQ@r@gﬂaﬁﬁ£83aC8§B£h§Ssbit,stream
corresponding to the video information;
5 a decoder section for decoding the picture bit
streamf |
a sync signal detector section for detecting a
sync signal from the bit stream, and informing said
decoder section of thé sync signal; and
10 an important iﬁformation constructing section for
| constructing important information from.the header
infofmatibn outpuf from said decoder section, and
informing said decoder section of the important
information when an HEC code indicative of duplexing of
15 the important information has been detected.
5. The video decoding apparatus
according to claim 4, wherein said important
information constructing section comprises:

an arbitrary shape coding determination means for

20 determining based on the header information whether a



a coder section for generating coded informati.on- 15 obtai ned by arbi trary
shape coding an input video picture as a bit stream an inportant
_information constructing section for extracting, from theeptemegr2003

i nformation obtained by said coder section, inportant information
representing a 20 rule of coding a set of predetermned bit streanms, 5
Sept enber 2003 75 and constructing the inportant information; a sync signal
generator section for generating a synggsignal; and a bit stream
constructing section for adding the 5 sync signal output fromsaid sync
signal generator neans, an HEC code representing whether or not the

i nportant infaqrmation |sc¥i I xed and.the |rrpor ant__ . nfarmation

construct ed rs%ﬁ?l éﬁt (}&‘rﬁaﬂ &%‘“{%ﬂaﬁﬁ? s&cti™n to the bit
stream coded said. Ohc}[ der 1Scec‘i1tﬂ add construct the bit stream and
said video decodl ng ppar corrprl ses a denul tipl exer section for

denul tiplexing th Sfﬂﬁ?fﬁdﬂél}}jac&{d& rﬂ{% i d i Ror

corresponding to t e Vi deo I n 1'_formatl on ction for decodi ng

the picture RidnstSty@ag %Ml%ﬂyg@lap@tﬁ%ﬂré%lﬁlrfgorln%ﬁ%tdﬂ‘g a

sync signal fromthe bit” stream and informng said
-5 information from the header information.

6.7 The video decoding apparatus according to
claim 4, wherein said iﬁportant information
constructing section outputs VOP (video object plane)
header information when a VOP header is included in the

10 bit stream obtdined during decoding of said decoder
section, and outputs the important information of the
VOP when ﬁo fOP header is included in the bit stream

obtained during decoding of said decoder section.




decoder section of the sync signal; 20 an error check section for checking

presence of an error on the basis-of decoded information of said decoder
.section; and an inportant information constructing sectidfeptember 2003
constructing inmportant information fromthe header 25 information output
fromsai d decoder section, and. inform ng said decoder section of the

i nportant information when an HEC code i ndicative of duplexing of the

i nportant information has been detected.7% Septenber 2003 76 .9. A
recordi ng nedium storing: a header including information that is used in
common to coded data; and a VOP including: a first video packet that 5

i VOP head b : t dvid
comprises 8 VOP Nogder g gRasgbaskdaty; apd aloleast | one second video
nfor Lo gRdEFastor 5 LRIL s oRY: LT ILLON oo AP\ SLAe e
representing ket hex Pérn@étéﬁﬁiﬁm?&r%l?é;ﬁhef NS Pt 't?r{évﬁ]efcjﬂé’p&r?xem the

inmportant information 1ndicating ar according to coded

i7 gf ormation obteinel bieHEIE6Y $HSHEE Ot FlhrrhSt LoFeLkorp 3Pt ember 2003
5 decoding decoder section, and wherein said decoder
section'executes a decoding operation from a position

of a next sync signal detected by said sync signal

detector section.




-10. The recordi ng- nedi um according to claim9, wherein the inportant
information of the VP header includes information about a wdth of a
.picture, information about a height of the picture, inf2PBrpiemberB80Ghout
x-and y coordinates at which the picture is pasted, a flag representing
whet her coding is done after the shape information is scal ed-down, and

i nformati on about a coding type of the shape information. 10 11. A video
decodi ng apparatus conprising: denultiplexer nmeans for demnul tiplexing an
input bit streaminto an arbitrary shape coded picture stream 15 decoder
means for decoding the picture bit streanmi sync signal detector neans for
detecting a sync ign the picture bit stream and informng said
decoder neans of the s?%éJéﬁgéa Fag Rlﬁﬁﬁ6¥EéﬁFs*ﬂ?ornation constructing
means for 20, fyeting inmportant information from header information
out put from sai ecoder neans, and inforning said decoder neans of said

i mpor t ant infornn&iggrwggnc%ﬁﬁufg£:fgg%%&fgécgtéf@ééh@édiﬂ@ortant

information related to reproduction of e arbitrary 25 shape coded

pi cture streagppsraupt exed hasibesn, deissteshidy a Thejad dee decodi ng
appar at us
5 generate a coded bit stream;
a transmitter for transmitting the coded bit
stream of said server computer;
a receiver for receiving the coded bit stream from
said server computer; and
10 a client computer including a video decoding
apparatus for decoding the coded bit stream from sald
receiver,-and whefein
sald video coding apparatus comprises:
a coder section for generating coded information
15 obtained by arbitrary shape coding an input video
picture as a bit stream;
an important information constructing section for
extrécting, from the coded information obtained by said

coder section, important information representing a

20 rule of coding a set of predetermined bit streams,



5 Septenber 2003 78 according to claim11l, further conprising: arbitrary
‘shape codi ng determ nati on neans fordeterm ning based on the header
i nformation whether a decoded picture is an arbitrary shapeembg2ds 5
arbitrary shape picture relating inportant information constructing neans
for constructing arbitrary shape picturg relating inportant information
fromthe header information; and neans for outputting the arbitrary shape
picture 10 relating inportant information when said arbitrary shape codi ng
determ nati on neans determ nes that the decoded picture is an arbitrary
shape pictureand Sepsenpetinr@oghgoingorTiet vigfornation: appar at us accor di ng
to claim1, wherein said inportant information includes information
representing an i nRgéYsfzelgnalagenatgborpssriioen. ferigengheti@ed decodi ng
apparatus according to_claim4, wherein sai.d inportant information
i ncl udes i nf oF¥&Fi BhIP@pi e@BAti ng an i mage size and an inmge position. 10

15. The video transm i on system according to ¢l ai '8, wherein said
i mpor t ant ankiﬁ sgregm consgructgnggsectgon or adding the

5 sync signal output from said sync signal generator
means, an HEC code representing whether or not the

important information is duplexed and the important

information constructed by said important information
constructing section to the bit stream coded by said

10 coder -section, to constrﬁct the bit stream, and

said video decoding apparatus comprises:

a demultiplexer section for demultipleking the
coded bit-stream into a picture bit stream
corresponding to the video information;

15 | a decoder section for decoding the picture bit
stream;

a sync signal detector section for detecting a
sync signal from the bit stream, and informing said
decoder section of the sync signal;

20 an error check section for checking presence of an
error on the basis of decoded information of said
decoder section; and

an important information constructing section for
constructing important information from the header

25 information output from said decoder section, and
informing said decoder section of the important

information when an HEC code indicative of duplexing of

the important informaticon has been detected.



information includes information representing an i mage size and an inmage
position. 15 16. The video transm ssion system accordigg to claim11,
‘wherein said inportant information includes infornatiorP PeriP@Re] 22030f an
i mage size and position. 17. The recordi ng nedium according to 20 claim?9,
wherein said VP header includes an HEC code representing that the
i nportant information is duplexed, and inportant information relating to
dupl exed arbitrary shaped codes. 18. The7&i deo codi ng apparat us accordi ng
to 25 claim1, wherein said inportant information includes a 13-bit signal
i ndicative of an image width, a 13-bit signal indicative of an inmage
hei ght, a 13-bit sbgnaﬂ ?esggafnber P03 80 indicative of an X coordi nate
used for imge aTrangenen?, a13-BF l?ﬁkﬁﬁﬁ?+$%1cative of a Y coordinate
used for imge a”é”ﬂggﬁg ' 1 £ ia&hdﬁ S%Hg@kmaéﬂ%eéﬁgﬁ'fg M‘Q%&hi‘ _or not
image information 1s Feduced and code , and a 1-bit srgnal "indicative of
a codi ng nodgs@hothesi 8858 di@é@épa%ﬁ@n, said signals being arranged in
the order nentioned. 19. The video decodi ng apparatus according to claim
4, wherein said i nROYbAN nEDHQIABL | ANl PEE UHESed pdOkdB- Phhtsi gnal
indicative of an inmage width, a 13-bit

5 comprises a VOP header and macrobook data; and at least

one second video packet that comprises a VP header and
macrobook data is a shape information header storing
arbitrary information of a picture to be recorded;
said VP header including a sync signal, and an HEC
10 code representing whether or not the important
information is duplexed, the important information
indicatiné a rule-according to which coded information

obtained by arbitrary shape coding is coded.



éignal i ndicative-of an imge height, a 13-bit signal indicative of an X

coordi nate used for

i mge arrangenent,. a 13-bit signal .indicative of a Y

coordinate used for image arrangenent, a 1-bit signal 155 Bepeswen2fiyy
whet her or not image i

i ndi cative of
arranged int

nformation is reduced and coded, and a 1-bit signal

a coding node of the image information, said signals being

he order

mentioned. 20. The video transm ssion system

according 20 to claim8, wherein said important information includes a

13-bit signal

an i mage hei ght,

i ndicati

mage arrangeneni, a

for image arr
information i

angenent,

%h%ﬁggﬁgfﬁ% ”Q é?§§¥% A Gl d r#ﬁ"ﬂé%ﬁ&ye of ab

Sept enber 200

a 13-

ve of an image width, a 13-bit signal indicative of
bit signal indicative of an X coordi nate used for
,ﬁg-bit signal indicative Y 25 coordgnate used

& 197¢T rb%aﬁe Jr”éfbr %{iﬁgg Wi tHE S 2 hot i mge

He i mage i nt ormati on, said Signals being

arranged in the-prger eALipNed, - OJ@qiHﬁgﬁ&gkpgéggg%Hﬂgﬂ%pordi ng to

..claim9, wherein sald inportant informtion 1nc

3-bit signa

i ndi cative ofi@foif@gfon &byt & it St A JNA Gl | Vi, Al it iidiRge
height, a 13-bit signal indicative of an X coordinate used for inage
arrangegrent, @hdigt bxtasd gPatodrdi vty alwidich the picture is

10

15

- 20

25

pasted, a flag representing whether coding is done

after the shape information is scaled-down, and

information about a coding type of the shape

information.

11.

A video decoding apparatus

comprising:

demultiplexer means for demultiplexing an input

bit stream into an arbitrary shape coded picture

stream;

decoder means for decoding the picture bit stream;

sync signal detector means for detecting a sync

signal from the picture bit stream, and informing said

decoder means of the sync signal; and

important information constructing means for

constructing important information from header

information output from said decoder means, and

informing said decoder means of said important

information when the HEC code indicating that important

information related to repreoduction of the arbitrary

shape coded picture stream is duplexed has been

detected.

12.

The'video decoding apparatus




coordi nate used for inmage arrangenent, a 1-bit signal 10 representing

whet her or not image information is reduced and coded, and a 1-bit signal
.indicative of a coding mode of the image information, %&pptesibghald3 being
arranged in the order nentioned. - 22. The vi deo decodi ng appar at us
according to --o 15 claim 11, wherein said inportant information includes
a 13-bit signal indicative of an image width, a 13-bit signal indicative
of. an image height, a 13-bit signal indpgative of an X coordi nate used for
i mage arrangenent, a 13-bit signal indicative of a Y 20 coordi nate used
for image arrangenent, a 1-bit signal representing whether or not inmage

information i ced,_and, coded, apd a |-bit signal indicative of a
codi ng node o%sc?éé&l#hn%g%oi(gjf%lrrﬁgtqi’on’?mé%?%r STYMRIF 51158 ng arranged in the
order nentioned. 2 [ odi onprising the steps of:
generati ng coded i%?%?%%é? nggg?%i%%%9%€E%$§?¥§%ﬁgtﬁo%e Thber 2003 82

shape codi ng #fl-ddiindth 480 PASLHTSn And Aot T AR n B &R Ghidthiedd I OM L e

coded information, 1 nportant ormation representing a rule of coding a

set of predef efdid@st BhicOlFrLaNF a HANEFALF N0 RaSY NG S @l ; and adding
t he sync signal output fromsaid sync -
5 . arbitrary shape picture relating important
information constructing means for constructing
arbitrary shape picture relating important information
from the header information; and
means for outputting the arbitrary shape picture
10 '_ relating important information when said arbitrary

shape coding determination means determines that the

deécoded picture is an arbitrary shape picture.




si gnal generator neans, an HEC code representing whether or not the
i nportant information is duplexed and the inportant information constructed
by said 10 inportant information constructing section tod Baetepiber 2833 eam
"coded by said coder section, to construct the bit stream 24. The video
coding method according to claim23, wherein said bit stream constructing
step 15 duplexes the inportant information in a predeterm ned format and
inserts the dupl exed inportant informatiygn into a header. 25. The video
- codi ng nethod according to claim23, wherein said inportant infornation
includes 20 information representing an inage size and an i nage position.
26. The video codj.ng nﬁghod_according to claim 23, wherein said inportant
i nformation includes a3vhieCsFerRang RIIPEHINES dFcepritage width, a
13-bit 25 signal indicative of.an iqsge hejiﬁ)ghtt a %B-bi%.signall L ndi cative
of .an X coor drPattitRel f WPeF RS LF r HMRSREMR Y PASTRT QT gHAPL YA cat i ve
of a Y5 Sept 8 ] e i e rang , a 1l-bit
si gnal repre§§§§%ﬁéggﬁgtﬁ%éggég%gfﬁgn%%eﬂpég%r%%??o% ?sgﬁrgﬂﬁgéd and
coded, and a %6Q%£i5£9nal indicative of. a coding node of the inage
i nformati-on, sighal s '

1

5 4., The video decoding apparatus -
according to claim 4, wherein said important
information includes information representing an image

size and an image position.

10
| 15. The video transmission system
according-to claiﬁ '8, wherein said.important
information includes information representing an image
size and an image position.
15 16. The video transmission system
according to claim 11, wherein said important
information includes information indicative of an image
size and position.
17. The recording medium according to
20 claim 9, wherein said VP header includes an HEC code
representing that the important information is duplexed,
and important information relating to duplexed
arbitrary shaped codes.
18. The video coding apparatus according to
25 claim 1, wherein said important information includes a
13-bit signal indicative of an image width, a 13-bit

signal indicative of an image height, a 13-bit signal




5 being arranged in the order nentioned. 27. A video decodi ng net hod
conprising the steps of: receiving a coded bit stream i ncludi ng coded
video information that is obtained by arbitrary shape 8eRIgMPe023yi deo
picture, sync information and header information including inportant
information representing a rule of coding a set of predetermned bit
streans; denultiplexing the coded bit streaminto a picture 15 bit stream
corresponding to the video information;ggdecoding the picture bit stream
detecting a sync signal fromthe bit streamand informing said decoder
section of the sync signal; and constructing inportant information from

t he header 20, information.when,an HEC code indicative of duplexing of the
i mport ant i nfo? ??%Hv%a%fH@%Exd%?%ﬁ%%%ét%895%%e %?d%%g%%coding met hod

according to %ﬁ#gﬁé%%ghtmmgrfég%fai%}£%£9L%§%%CA?I LNgEi Qny constructing

step outputs €0 obj ec n r rntornation when a VOP

header is incéggﬁgiﬁQtehﬁse@ifoﬁéiﬁ O°Q£Péﬂ§%¢@ﬂfln9 fegodi 894041 sai d

decoder section, and outputs t rtant ornmation of the 5 Septenber

2003 84 VOP WAgHr 89 Y hheaeistnss bPChydetnhget erbihatiogam obtained
during decodi ng of sald decoder section

5 redueed and coded, and a 1-bit signal indicative of a
coding ﬁode of the image information, said signals
being arranged in the order mentioned.

19. The video decoding apperatus according to
claim 4, wherein said important information includes a
10 13-bit signal indicative of an image width, a 13-bit

| signal indicative of an image height, a 13-bit signal
indicative of an ﬁ_coordinate used for image
arrangement, a 13-bit signal indicative of a ¥
coordinate used for imege arrangement, a 1-bit signal

15 representing whether or net image information is
reduced and coded, and a 1l-bit signal indicative of a
coding mode of the image information, said signals
being arranged in the order mentioned.

20. The video transmission system according

20 to claim 8, wherein said important information
includes a 13-bit signal indicative of an image width,
a 13-bit signal indicative of an image height, a 13-bit
signal indicative of an X coordinate used for image
arrangement, a 13;bit signal indicative of a ¥

25 coordinate‘used for image arrangement, a l-bit signal
representing whether or not image information is

reduced and coded, and a 1l-bit signal indicative of a




29. The vi deo decedi ng nethod according to claim?27, wherein said
i.nportant information includes 5 information representing an inmage Size
.and an imge position.. 30. The video decoding nethod d@gSWEFWQrgprﬂzﬂ m
27, .wherein said inportant information includes a 13-bit signal indicative
of an image width, a 13-bit 10 signal indicative of an inage height, a
13-bit signal indicative of an X coordi nate used for inmage arrangenent, a
13-bit signal indicative of a Y coordigate used for inage arrangenent, a
1-bit signal representing whether or not image information is _ 15 reduced
and coded, and a 1-bit signal indicative of a coding node of the inmage

information, sai,d signals _being, arranged in the order nentioned. 31. A
vi deo transnigggbﬂgng?ﬁ%dqgo Fi sS4 1 O%ﬂ?ﬁﬁ??ﬁ:sﬁﬁprﬁﬁﬁﬁqéka.server

conputer to arbitrary shape codge _a video t enerate a coded bit stream
transnittinga%ﬁéngoagﬁaﬁgggs%?e o) ?rﬂ?éﬁgg.% tter; receiving the

coded b L Sty cam 41 ansit pdcLent Zeiegpeer sompuker and causig o
September 200318%nm’' 9, wherein said important information includes a
5 13~bit signal indicative of an image width, a 13-bit
signal indicative of an image height, a 13-bit signal
indicative of an X coordinate used for image
arrangement, a 13~bit signal indicative of a ¥
coordinate used for image arrangement, a l-bit signél
10. representing whether or not image information is
reduced and coded, and a 1-bit signal indicative of a
coding mb&e of the image inforﬁation, said signals
being arranged in the order mentioned.
22. The video decoding apparatus according to :o
i5 claim 11, wherein said important information includes a
13-bit signal indicative of an image width, a 13-bit
signal indicative of an image height, a 13—bit signal
indicative of an X Coordinate used for image
arrangement, a 13-bit signal indicative of a ¥
20 coordinate used for image arrangement, a 1l-bit signal
| representing whether or not image information is
reduced and coded, and a 1l-bit signal indicative of a
coding mode of the image information, said signals
being arranged in the order mentioned.
25 23. A video coding method comprising the

steps of:

generating coded information obtained by arbitrary




sai d video coding-step conprising: generating coded information obtained by
arbitrary shape coding an input video picture as a bit ream

_extracting, fromthe coded information obtained in 5,thé§%8@FH@e§?QR§
important information representing a rule of coding a set of predeterm ned
bit streans; generating a sync signal; and adding the sync signal, an HEC
code representing whether or not the inportant information is duplexed 10
and the inportant information to the cdifed bit stream thereby constructing
the bit- stream and said video decoding step conprising: denultiplexing:
the coded bit streaminto a picture bit stream corresponding to the video

o LN, o009 et Wl UGN, e S A yne ol ond

fromthe bit anT  an n ornat’i o rom't he header

| nformat i on when ag, HEC.code. | BLathy el UpL Gk On, Ui iatd ant

infornation has been det ect _ 32. The V|deo_transn1$5|on_nethod
according to;6f 8t Blon WRAEHLL B SRl Sy T APOE LA £ | B DIARRd Akt igKe] udes

information representing an inage size and an image position. 33. The
vi deo transm sséQ@a: dBhNQE] asser gt Agamep to claim 18, wherein said inportant

information ‘includes a 13-bit signal indicative of an inage width, a
13-bit mignal indigahb¥etohgan byngesbehgbt,and13-bit
adding the sync signal output from said sync
signal generator means, an HEC code representing
whether or not the important information is duplexed
and the important information constructed by said
10 important information constructing section to the bit
stream coded by said coder section, to construct the
bit streéﬁ. |
24. The video coding method according to
claim 23, wherein said bit stream constructing step
15 duplexes the important information in a predetermined
format and inserts the duplexed important information
into a header.
25. The video coding method according to
claim 23, wherein said important information includes
20 information representing an image size and an image
position.
26. The wvideo coding method according to
claim 23, wherein said important information includes a
13-bit signal indicative of an image width, a 13-bit
25 signal indicative of an image height, a 13-bit signal
indicative of an X coordinate used for image

arrangement, a 13-bit signal indicative of a ¥



5 Septenber 2003 86 signal indicative of an X coordi nate used for inmage
arrangenent, a 13-bit signal indicative of aY coordinags seg fﬁg¥£nage
.arrangenent, a 1-bit signal representing whether or not ﬁ%ﬁ@ Ph mat i on
is 5 reduced and coded, and a 1-bit signal indicative of a coding node of
the image information, said signals being arranged in the order nentioned.
34. A video decoding nethod conprising the steps-of: 10 denultiplexing an
input bit streaminto an arbitrary shapg coded picture stream decoding

the picture bit stream detecting a sync signal fromthe picture bit
stream -and 15 generating inportant information from header information

wh HEC code i ndi [ h i i nf ' | d
Feproduct | on BIOTHEET DI 908y FehabR D i BTl s 9 cbrt € Hfiied nas
been det ected, 5, JH ¥ﬁg egeggdﬁ fﬁéggdﬁﬁfﬁﬂﬁgéﬂ&“t ; Cl ai m 34,

- DI

20
. . T represdn e :
wherein said Thportant i hf or mation 1 ncl udes Sstgnal indicative of

an image W dtp,q@-d3-a 54882 ahfdh CALHYE OloR8 | [RGECHEl ditor & 13- bit
signal indicative of an CCoot dinat e used for I mge 25 arrangenent, a
13-bit signal iagdigahbde 9F #nd image information, said signals

5 being arranged in the order mentioned.

27. A video decoding method comprising the

steps of:

receiving a coded bit stream including coded video

information that is obtained by arbitrary shape coding
10- a &ideo picture, sync information and header
information including important information
represenning a rule of coding a set of predetermined
bit streams;
demultiplexing the coded bit stream into a picture
i5 bit stream corresponding to thefvidén information;
decoding the picture bit stream;
detecting a sync signal from the bit stream and
informing said decoder section of the sync signal; and
constructing important information from the header
20 information when an HEC code indicative of duplexing of
the important information has been detected.
28. The video decoding method according to
claim 27, wherein said important information
constructing step outputs VOP (video object plane)
25 header information when a VOP header is included in the
bit stream obtained during decoding of said decoder

section, and outputs the important information of the



coordi nate used for image arrangenent, a 1-bit signal representing whether

or 'not image information is 5 Septenber 2003 87 reduced d coded d a
.1-bit signal indicative of a coding node of the inage i%SSPWﬁ&?B%E&gaid
signals being arranged in the order nentioned. 5 Septenber 2003 88 VI DEO
CODI NG APPARATUS AND VI DEO DECODI NG APPARATUS A B S T RAC T A video coding
apparatus includes a coder section 101 for coding an input video picture,
an inportant information constructing tion 102 for extracting 5
important information from coded information obtained by the coder

section, a sync signal generator section 103 for generating a sync signal

and a bit str, r econst t.i ng, section 104, for. addi ng i.he si gnal
out put from t‘@ns%%n sr?%n\édljlﬁg}b% %t of® slé-t(fjjl%drle%nl 'Ei%lee 1 1? rr%%?‘?agrrllt
information r C ' i r el i onstructing
section to _tr?gkﬁﬁl Sﬁés r(ﬁe‘g%lg%o%%o%lgwfhéeég%a eC% cgge(%%cls%\,gt Lg:%e y
reconstructing they bifystyeam & ding method according to

ciaint27, wherein said important information includes
5 information representing an image size and an image
.positiont
30. The video decoding method according to
claim 27, wherein said important information includes a
13-bit signal indicative of an image width, a 13-bit
10 signal indicative of an image height, a 13-bit signal
“indicative of an X coordinate used fér image
'arrangemeht,.a 13-bit signal indicative of a Y
coordinate used for image arrangement, a l-bit signal
representing whether or not image information is
15 reduced and coded, and a 1-bit signal indicative of a
coding mode of the image information, said signals
being arranged in the order mentioned.
31. A video transmission method comprising
the steps of:
20 causing a server computer to arbitrary shape code
"a video to generate a coded bit stream;
transmitting the coded bit stream from the
transmitter;
receiving the coded bit stream transmitted from
25 the server computer; and
causing a client computer to decode the coded bit

stream that has been received,
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said video coding step comprising:
generating coded information obtained by arbitréry
shape coding an input video picture as a bit stream;
-extracting, from the coded information obtained in
the coding step, important information representing a
rule of coding a set of predetermined bit streams:;
generating a sync signal; and
adding the sync signal, an HEC code représenting
whether or not the important information is duplexed
and the important information to the coded bit stream,
thereby constructing the bit stream, and |
saia video decoding step comprising:
demultiplexing the coded bit stream into a picture
bit stream corresponding to the video information;
decoding the picture bit stream;
detecting a sync signal from the bit stream; and
generating important information from the header
information when an HEC code indicative of duplexing of
the important information has been detected.
32. The video transmission method according
to claim 31, wherein said important'information
includes information representing an image size and an
image posltion.
33. The video transmission method according
to claim 18, wherein sald important information
includes a 13-bit signal indicative of an image width,

a 13-bit signal indicative of an image height, a 13-bit
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signal indicative.of an X coordinate used for image
arrangement, a 13-bit signal indicative of a Y
coordinate used for image arfangement, a 1-bit signal
representing whether or not image information is
reduced and coded, and a 1l-bit signal indicative of a
coding.mode of the image information, said signals
being arranged in the order mentioned.
34. A video decoding method comprising -the
steps-of:
demultiplexing an input bit stream into an
arbitrary shape coded picture stream;
decgding the picture bit stream;
.detecting a.sync signai ffom the picture bit
stream; -and
generating important information from header
information when an HEC code indicating that the
important information related to reproduction of the
arbitrary shape coded picture stream is duplexed has
been detected.
35. The video decoding method according to

claim 34, wherein said important information includes a

13-bit signal indicative of an image width, a 13-bit

signal indicative of an image height, a 13-bit signal
indicative of an X coordinate used for image
arrangement, a 13-bit signal indicative of a Y

coordinate used for image arrangement, a l-bit signal

representing whether or not image information is
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reduced and coded, and a l-bit signal indicative of a
coding mode of the image information, said signals

being arranged in the order mentioned.






