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10 network such as.-an ISDN 1 15 ( ntegrated Services Digital Network) or
Internet, or a radio communi cation network such as a PHS or satellite
communi cation, and a coding/decodi ng apparatus in an i nf&epteniben2003
transm ssion system adopting this nmethod. Background Art Recently, with the
advance of a digital coding technology and broadband network technol ogy
for various kinds of information such as _a picture, applications using

t hese technol ogi es have extensively been 30 devel oped. A system of
transmtting a conpression- coded picture and the |ike using a

communi cation network is being devel oped. For exanple, a videophone,

tel econference system and di gibt & St € &vilsifoiT lr eadcast adopt a techni que

of 25 conpressing and codi ng vi deo pictures and speech into small

i nformation amounts, multiplexing the conpressed video code stream speech
code stream and anot her dat@IDEQJeOBIN@anPPARBTUOREARDde stream and
transmtting 5 Septenber 2008IREQNEECPDEN®Gr ARPARABUSOdE Stream

5
Technical Field
The present invention relates to an information
transmission scheme of transmitting a coded video
picture/stillrpicture using a cable communication
10 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.
15 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
20 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
25 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



As a video signal -conpression-coding technique, techniques such as notion
conpensation, discrete cosine transform (DCT), subband codi ng, pyramd
coding, and 5 variabl e-1ength coding, and a schemne u5|ng5§epﬁﬁﬂﬁ¥ﬁ§@$on of
t hem are devel oped. The video coding international standard scheme
includes 1SO MPEG-1 and MPEG 2, and I TU- T H. 261, H 262, and H. 263. The

i nternational standard schenme of multiplexing data and 10 a code stream
prepared by conpressing video pictures ard speech/audio signals includes
an | SO MPEG system and ITU--T H 221 and H. 223. In a conventional video
codi ng schenme such as this video coding international standard schene,

coding is 15 gefgornsYbriagothEOBsdeCseuRaf Bl ock) or macrobl ocks
prepared by dividing a video signal into franes and dividing each frane

into smaller regionas Ehemdebl@Qgﬁaloﬁohgad@%lbﬁﬁ@b@&bboﬂebﬁﬁﬁéﬁgnt'”9 a
coding nmode and the like are added to each frame, GOB,” and macrobl ock. 20
These pi eces ofetieatignesnbochabbonoat ennecrpeacytion, dagedecadkl cbhenkbranes,
GBs, and the like. If errors are m xed in header information in a

transm ssion |inensforagéDEY; uspbhaddt bedhrgdepyramt.ar sating, cangot be
normal | y decoded by a video 25 coding apparatus, all the frames, GOBs, and
the |ike |ncIYﬁﬁ*@bl%elﬁ@gﬂbrCDdi@@nn@ndnacanhemebesmngnalIy decoded. The

quality of a reconstructed video picture
combination of them are developed. The video coding

international standard scheme includes ISO MPEG-1 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



5 Septenber 2003 3.in the video decodi ng apparatus greatly degrades. More
intransmtting a conpression-coded picture using a .
communi cation network, the receiving side nmust execute 8&epeimbgrgPdtessi ng

specifically,

of 5 reconstructing significant information froma transmtted "0"/"1"
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 $he header information are
information representing the prediction type of frane being decoded
(whether intraframe coding or interframe coding), tine reference

information rdprehentiinpd kiecaliise apddritng eofrelahe Jf Hedeadard step size
information 15 used in perform ng quantization.
information are | odMgre igpgel findadrlggt iion ttreayssmitittiedy subsequent |y cannot be

bi t

| f these pieces of header

normal | y decoded. For exanple, assune that an error is mxed in a 20 bit
stream ow ng COTRRESSAPIe,cagied tiiectbite pasimg na chmmges$cabioepnesentrk,
intraframe codi ng though the rediction type of frame is supposed to

represent inft

F&FE 106dIch Fiden Mtsits eggsait cedesodiinguipregesst.ngactual

inforna%ioni

10 -

15

20

25

s normally transmtted, the )
reconstructing significant information from a

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
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
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

"'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

“decoding side determines the bit pattern as a result of

intraframe coding, and hence cannot normally encode

finally, sequentially transmitted information.



25 decoding side determines the bit pattern as a result of intrafrane

codi ng, and hence cannot nornmally encode finally, seque ia{h*)t&&&?nitted
information. 5 Septenber 2003 4 Consequently, the qualit GPeqiper
reconstructed video picture in the video coding apparatus greatly
degrades. M xture of errors frequently occurs in a system such as a radio
vi deophone, portable information 5 termnal, or radio digital television
receiver, that transmts and/or stores a video picture via a radio

transm ssion |ine. The mai nstream of conventional picture transm ssion is
a systemusing a cable conmunication 10 network. Even-in the use of a

radi o communi cat i ofomestEagyEint lpi,ctilree quadrnsy o en sy usdteel iteo
conmmuni cation whose error rate is very low In light of this, the
structure of RB1ESY&EG 3ty éhm vddse codangniPpedagoss gweatdyf Begiredeby
consider the error 15 resilience, and inportant information such as header

i nformation i s not Y& Qo uEP LS fresed tdgaiossunsndn @ sysikessi on

error. In a PHS'&fortable Handyphone System expected to bhecome one of the
mai nstreanms of Ut @Pe amsBHE J6 IEHRPGRTe aPPSh 2P Fe 18 PEMALAL8 | s about

several ghundred . thoysand 19 it 1490Lhmee,Lhak,qf $akeihile that

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



comuni cation. Therefore, errors cannot be fully corrected only by
conventional error protection or correction done for ded bit strean1
25 In the Internet expected to becone one of the nalnstﬁgﬁﬁﬁnwpr

communi cation as well as the PHS, time at which an error is mxed and the
type of mxed 5 Septenber 2003 5 error are not statistically clarified, and
no proper error correction may be done. For this reason, in transmtting a
code stream coded using arbitrary shape %icture 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 resiliergecy Ridedmnoto stthati siticalagneeatiignad, eod ne neg for
coding a rectangular picture. 10 . Disclosure of Invention The first
invention proerdex &orrdedicodmay bapdabhat.us conprising a coder unit for
coding an input video picture to obtain a bit stream an inportant

i nformati on const r Ustnd ridiigninteafsgom,exirr dotainsgi ttiom B ooalde s tinefaor mat i on
obtai ned by the coder unit, inportant information as information
representing §0ﬁ@ﬁeU@ﬂngc@d@ﬁ@r@r§95h@Peppe@éwéﬁnﬁﬁ@@n@htt@@r@@ﬁ9r t her eby

constructing the inportant information, a sync code
5 resilience of transmission 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



generator unit for generating a sync code, and a bit 20 stream
reconstructing unit for adding the sync code 5 Septenber_ 2003 6 out put from
the sync code generator unit and the inportant infornat$§ﬁp¢ﬁﬁﬁﬁ§Q&%cted
by the inportant information constructing unit to the bit stream coded by
the coder unit, thereby reconstructing the bit 5 stream The second

i nvention provides a picture coding apparatus wherein the inportant
information constructing unit in the firSt invention conprises a
conventional picture relating inmportant information 10 constructing unit
for constructing, fromthe coded information, conventional picture

rel ating i nf oronedpun fason ey tsymic ideider r@tieaatior ardenwert iteeal codi ng
schenme of coding a frame in units of rectangular. regions, an arbitrary
shape pi ct ur e Jimglcattiang ii 1obb nemfogusrmaruicdie dc tiys thhiec timpey ritmintc f or
constructing, from the coded information, arbitrary shape picture relating
i nportant i nf GAYRALTHT 1R qppertaat ing cwvidt iton the &it sthicamacpdedape
codi ng schene of coding a picture in the frame in units of arbitrary shape
picture regi ofy, B¢ &P%iidny thedsbye sgceg sdevestiingathen bisi t for
determ ni ng based on the coded information whether the coded picture is an
arbitragy shaf&i58%ure, a switch

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



unit for outputting the arbitrary shape picture relating inportant
informati on when the arbitrary shape 25 coding determ nation unit
deternines that the coded picture is an arbitrary shapedHeptamber 2883 a
mul tiplexer unit for nultiplexing the conventional 5 Septenber 2003 7
picture relating information and an output fromthe swtch unit. The third
i nvention provides a video decoding apparatus for decoding coded data
including a bit 5 streamincluding sync i hformation that is obtained by
coding a video picture, and includes, as header information, inportant
information serving as information representing a rule of coding a set of
pr edet er m ned Midtste ez t ic@pim fsinng td othe amldt iapl exeput0 furnd ther
demul tiplexing an input bit streaminto a picture bit stream a decoder
unit for decodivig athemitpi cture bit stream a sync code detector unit for
detecting a sync code fromthe picture bit stream and -informng the
decoder unit of thehs i igigrigiverdnay myovisleshac vigisia desroddhacki ng
presence of an error on the basis of decoded information of the decoder
unit, and an 3RRFFATAR Go% slerading codec: dettiend ngdivdingr 2 &difst ruct i ng
inportaﬁt i nformati on fﬁe header information output fromthe decoder
unit, and inf&ﬁﬁ%ﬂ? including sync information that is obtained by
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 input 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



20 the decoder unit of the inportant infornation when the error check unit
determ nes absence of an error. The fourth invention provides a video
decodi ng apparatus wherein the inportant information c®F&pPiemher A%nit in
the third invention conprises a 25 conventional picture relating inportant
information constructing unit for constructing conventional picture
rel ating inmportant information fromthe header 5 Septenber 2003 8 o
information, an arbitrary shape coding de@erninatlon_ unit for determ ning
based on the header information whether a decoded picture is an arbitrary
shape picture, an arbitrary shape pi cture relating inportant infor- 5 _
mat i on const r dgtficngpatnicn,f Gn econsitreati BhapedidddEny dEhrapemipiattivhe el ating
inportant information fromthe header information, a first switch unit for
inputting thertigader ideftenmmeriion te sl car diher argaceiafie foredatien relating
i nformation reconstructing unit when the 10 arbi trary shape codi ng
det er m nat i on vipgithegetaerdgerded thbttuie Hecodedrpitraryg ishape aibitirayy
shape picture, and a second switch unit for outputting the arbitrary
shape pi ct ur e 3eRdOitganpSheaa Pistomeatieds bien iripe rtantsi tindioy-shape
coding determ nation unit determnes 15 that the decoded picture is an
arbi traPy shaf@gicet GoRs Eried e i itn fot icom spravitdey arpidasrdecodi ng
shape picture relating important information frém 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 streém, 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



apparatus conprising a coder unit for coding an input video picture to
obtain a bit stream an inportant information constructing unit for
extracting, from 20 coded information obtained by the codSEPigRMbEr 200 or t ant
information as information representing a rule of coding a set of
predetermined bit streans, thereby constructing the inportant information,
a bit stream divider unit for dividing the bit stream coded by the 25
coder unit, a packet header generator units for generating a packet header
fromthe inportant information constructed by the inportant information 5
Sept enber 2003 9 constructing unit, and a packet structure unit for

constructing acﬁggﬁgﬁgggbgguhgg bgﬁdsgrgggkggv%ggﬁﬁgxretEgggi%O tream

divider unit an aller gener € pac héader

gener at or U”itco§s§?8c§&§g?ai?XEEE%OGSEBQVEHESbﬁtVEQEQaHGQQQFnghB?paVatUS

wherein the inportant I'n matron constructing unit in the nvention

conprises an gpbi b5 ar e shaneaph ehdkeuhetabhAdthBPRRLRRE hahakwation
.constructing unit for constructing arbitrary shape 10 picture relating

i mportant i nfogeRtiabelr B the padRdr hahaepahikABradBrexpansi on header
insertion determining wunit for determning based on the coded information
whet her mn expansi ophBeadlgehhehdiengibhepabkbitear g §hdpe decoding
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
10 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
15 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.
20 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
25 representing a rule of coding a set of predetermined
bit streams, the video decoding apparatus comprising a

demultiplexer unit for demultiplexing an input bit



picture relating inportant information- is inserted in 15 the packet
header, and a switch unit for inputting the header infornmation to the
arbitrary shape picture relating inportant information WeeRtefer 8hnsi on
header insertion determning unit determ nes that the expansion header is
inserted. 20 The seventh invention provides a video decoding apparatus for
decodi ng video picture coded data including a bit streamthat is obtained
by coding a video picture, and includes,1@s header information, inportant
information serving as information 25 representing a rule of coding a set
of predetermned bit streans t he vi deo decodi ng apparatus conprising a

demul ti pl exer ypj L. of ,0gmy #wkswglénﬁkggg bbby 3.Ssnteqbeneg003 10

streaminto a prcture eam and or ma a decoder

uni t for decodipg,ther phet uae%QbésdéUsgeco e&égr)dgngckhan?scmecheck' ng

presence of an error on the basis of ormat’i on the 5 decoder

unit, and an ipperLaptahnf oh "BEgn Eﬁ@ékrHﬁ&tnQor“BhécR@ﬁgeﬁkéééﬁbég from
t he packet header information, inportant information servihg as

information represestig an'the Bhs£edbRgdacsabdolnpbeRatebfi Bedthbit
streans, thereby constructing the inportant 10 information, and when the
error clieck undécdeéerohies and an important information constructing
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.



presence of an error, and decoding requires inportant information,
inform ng the decoder unit of the constructed inportant information. The
~eighth-invention provides a video decoding 15 appar at us® wRetegIber 2R3
inmportant information constructing unit in the seventh invention conprises
an arbitrary shape picture relating inportant information constructing
unit for constructing arbitrary shape picture relating inportant
information fromthe packet 20 header i nfdr mati on, an expansi on header
insertion determning unit for determ ning based on the packet header

i nformati on whet her an expansion header is inserted in the packet header,
and a switch unit faicoddipig tiogHh @Rkt headerion)f ammatiided to the 25
arbitrary shape picture relating inportant information when the expansion
header i nsert iconlicet, eanmheianig ruiaty baetsetminesodesl diahe .expanshenshmader is
inserted. 5 Septenber 2003 11 According to the present invention, in video
codi ng, a headémegamrrbexpensionc bdededatcan e thké danthet hemdean texpansi on
header can be set in the header to include inportant information in the
arbitrary shapacsugie tinpe réaaitng ndoraw, 1 onn iaddibel exbis repyosbape
information in the conventional picture coding schene that is stored in
the header. EPESHUTSsGREliRgadshggrne in addition to important

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



destroyed, a picture can be decoded at a portion having nornal headers.
Further, a sync code inserted in 10 picture data can prevent

out - of - synchronlzatlon of the video packet VP. The vi deo® B&RREWERIGS 3
packet starting 'froma sync code RM Even if an error exists before RM
to cause out-of-synchronization, this sync code RM can establish
resynchroni zati on. 15 Accordingly, the present invention can provide a

vi deo codi ng techni que which attains hig%znoise resilience in transm ssion
and can give error resilience equivalent to that of conventional
rectangul ar picture coding to even arbitrary shape 20 picture coding.

Brief Descriptkenioh DhavhBgsolike séctsod bBbeskdihggtantaBowipgtt he basic
arrangenent of a coder section according to the first enbodinment of the
present inventmbnfdiRBnEl & 2hespaebkockidivagtaonshowi ng in detail the

basi ¢ arrangenments of an inportant information constructing section and
bit stream reconst Faét.i 3gis 8efflembeha2@03hbRisgcthenbiasichdélowderf section
according to the first enbodinment of the present invention; FIG 3 is a
flow chart shsWengithetbashcrerensstucthagbreceipaaartrecdnstr ot thg section

accordlng to the
first embodiment of the present invention;

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



5 first enbodi ment of the present invention; FIG 4 is a view show ng the
expansi on header format of VP according to the first enbodi nent of the
present invention; FIG 5'is -a block di agram show ng t he5Fgpiembep2003
arrangenent of a decoder section according to the first enbodinment of the
present invention; FIG 6 is a block diagramshow ng in detail the basic
arrangenent of an inportant information gonstructing section in the
decoder section according 15 to the first3enbodi ment of the pr esent
invention; FIG 7 is a table for explaining a coded word structure used
in the present invention; FIG 8 is a view showi ng an exanple for
expl ai ni ng t Bkecfibactinotheaciodkelre sketdbvh acdomrdging0thl &he9 siegoadbl ock

di agram showi ng an arrangenent of perform ng variabl e-1ength coding for

i nportant i neooesitinent PEGLhe0piresantsl dokedkagnam showi ng t he basic
arrangenent of a coder section according to the second 25 enbodinment of
the present inventifdfE- REGLISIR Vdey isheslndi agr exasipdw ©F e detail ed
arrangement of an inportant information constructing 5 Septenber 2003 13
section in th@X@éﬁéﬂ°§e@9F&ﬁta@@§ﬁ§Fn@CFQrﬂﬁégs§@oﬁge second

5 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

10 - 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

15 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;

20 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

25 MPEG-4;
FIGS. 21A and 21B show the problem of conventional

VFE;



enbodi nent 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 nent of
the present invention; FIG 13 is a view showi ng anot her® &2Bi¢pIber 8903 he
expansi on packet header (with a marker) according to the second enbodi nent
of the present invention; FIG 14 is a bl ock diagram show ng the basic 10.
arrangenent of a decoder section according to the second enbodi nent of the
present invention; FIG- 15 is a block ai?’é‘gr am showi ng the detail ed
arrangenment of an inportant information construction section in the
decoder section according to the second 15 enbodi nent of the present
invention; FIG 16 HISS vzédwainor 2&8plshiom ridpec edifieg tofo farwonameittivary shape
picture; FIG 17 is a view for explaining decoding of an arbitrary shape
picture; 20 FV&7 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 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 FIGS. 23A and 23B show the effect of VP using HEC,
FIG 24 is a view showing information necessary for synth&sptembgr 08
pl-ayi ng back pictures in decoding an arbitrary shape picture; 5 FIG 25 is
a view showi ng an exanple of a radio video transm ssion system adopting a
codi ng/ decodi ng apparatus according to the third enbodi nent of the
present invention; FIG 26 is a bl ock diééran1shomﬁng a coding 10
apparatus according to the fourth enbodi ment that corresponds to the
codi ng apparatus according to the first enbodinent; FIG 27 is a block
di agram showi ng a dacsdi PGA apERP3BUShaGC ahd R flaet e EURish ngmBedi; ment
that 15 corresponds to the decodi ng apparatus according to the first
enbodi ment; FIG 2&FIG &4bliccle diiagr ancstiow ng o rdeddadinnge cazzanrgt us
according to the fifth enmbodi ment that corresponds to the coding apparatus
according to thee syetdesdrdrngnbodi péaying 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.



FIG 29 is a block diagram showi ng a decodi ng apparatus according to the
fifth enbodi ment that corresponds to the decodi ng apparatus according to
the second enbodinent; and 25 FIG 30 is a flowhart of5 &epgleobar Ag03
apparatus according to the third enbodi ment. 5 Septenber 2003 15 Best Mode
for Carrying Qut of the Invention Enbodinents of the present invention
will be described belowwth reference to the several views of the
acconmpanyi ng drawi ng. 5 The enbodi ments 8® the present invention will be
described below with reference to the several views of the acconpanying
drawing. FIG 1 shows the basic arrangenent of a video coding apparatus

according to the firgdsenpad nest @rribhd hGubresenie imwadh In FIG 1,

the output of a coder section 101 is connected to an inportant information

constructing secti @bl mt Didf et Phe JRGONSIVIGIIOND wsaat ben 104. The
output of the inportant information constructing section 102 is 15

connected t o tHeechibest bedww edahs riefetriemnges et ithie te4ertdgetibas wift h t he
out put of a sync signal generator section 103. The output of the bit
stream reconsheuericogpsegtingn di@4ing.connected to a
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



mul ti pl exer section 105. The output of the multiplexer 20 section 105 is a
transm ssion line 106. The coder section 101 codes an input video signal
131 to output it to the bit streamreconstructing secti%fepiembepd@Pout puts
coded information 133 obtained by coding to the inportant information
constructing 25 section 102. The inportant information constructing

section 102 receives the video signal 131 obtained by coding in the coder
section 101, and selects and 5 Septenber 12003 16 out puts only i nportant

i nformation 134 necessary for decoding. The sync code generator section
103 generates a sync code 135 at an arbitrary interval. The bit stream 5

reconstructi ngusgatisosnlQ4impeethatt harsynatreode1135nkEeRERG $¥RC code
generator section 103 in a bit stream 132. |If necessary, the bit stream

reconstructi ngesedtingn 104 inserts the inportant information 134 output
fromthe inportant information 10 constructing section 102 after the sync
signal 135 in acc@hdasyecwcbhlea gpnedettermseed ibar 1A, gandratkguts t he
resultant bit stream The nultipl exer section 105 nultiplexes a bit stream
136 reconstruévad¢ bpdend3bi atsereambisrpgyonsteaveilng $bet ban $04ewmint h

anot her data (e.g., . ) )
5 reconstructing section 104 inserts the sync code 135

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

10 - 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

15 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

20 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

25 constructing section 102, which selects and outputs
only the important information 134 necessary for

decoding.



speech data, or bit stream prepared by coding another object) to output a
mul tiplexed bit stream 137 to the transm ssion |ine/storage nmedium 106. In
this arrangenent, the input video signal 131 is 20 code®dSBptepther Qs
section 101. The bit stream 132 output fromthe coder section 101 upon
coding is input to the bit streamreconstructing section 104. The coded
informati on 133 obtained by coding in the coder section 101 is input to
the inportant information 25 constructing’section 102, which sel ects and
outputs only the inportant information 134 necessary for decoding. 5

Sept enber 2003 17 The bit streamreconstructing section 104 inserts in the

bit stream 132 the hHe®biqoda rk3m Qeldous tifueihge set¥aoncada gererakor
section 103 at an arbitrary interval. If necessary, the bit stream

reconstructi ngn Eheedttitonst@4m ASer thet bgnicnpotkantsi phapoat fepbml84e out put
fromthe inportant information constructing section 102 after the sync
code 135 in asyocdance wererajopr egetteom A0 Hor pat arBherbirty st ream 136
reconstructed by the bit stream 10 reconstructing-section 104 is input to
t he nul tipl exétesaetli.on If0Renesservhe thiet bitr sareas6 resonsgkripkéred with
anot her data (e.g., speech data, or bit stream .
5 section 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



prepared by codi ng-anot her object) to output the
137 to the transm ssion 15 |ine/storage nmedium 106. According to the first
135 output fromthe sync code® §8REMREHZ0&RCt i on

enbodi nent ,

t he sync code

103 at an arbitrary interval is inserted in a bit stream obtained by
coding a video picture. If necessary, the 20 inportant information 134

out put fromthe inportant

accordance with a predeterm ned format. The inportant information

constructing section 102 25 generates, as the inportant information 134,

i nformati on nebessapidareardadimy,y isifapemapiiehu i outodihrg Adeeed vivg olfn

MPEG 4, for exanple in arbitrary 5 Septenber 2003 18 shape picture coding,
i nformati on abbdngt ctileguwsdedtsn 28N dfn fardve tdicot wheusi zde hrfighatvidon about t he
i nformati on about the x-coordinate VHVSR of the picture

hei ght VH,

posi tion for ilidicgaatien Rbadits plhey Xpesiaridimadfe &HBISHe ofdédepipdttinee
i nformation about, the y-coordinate VVMSR, the VOP shape coding type
"vop_shape_co@®o¥d tiape Topvdaricatdne dde iHenlay aodiitgomed 6f shape

i nf or mat.i on,

d the flag change conv-ratio-di sable (CCRD) representing

whet her °codi nGS99E6h & Lt 1t Rgitormation about the y-coordinate

10 -

15

20

25

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
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
resilienqe 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
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
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

mul ti pl exed bit stream

i nformati on cgonstructing section 102 is inserted
after the sync code 135 by the bit stre&ﬁlreconstructing section 104 in



10 size of shape information is converted. The pieces of inportant
information are duplicated and inserted in a VP header' by the bit stream
reconstructing section 104 in accordance with a predet e? FPREMPEHAAE , and
then arbitrary shape picture coding can also attain error 15 resilience
equi valent 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
obj ect plane "Video Object Plane" corredfonds 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 1is called a video
packet "Vi deorBagkehronflz@tit®).. The video packet "Video Packet" (to be
referred to as VP hereinafter) is a packet starting froma sync 25 code
(Resync Marker; to Hyen dffgr rede e case , R¥n fhetheitiaii ers) .ddatamyidd /amser ror
exi sts before RMto cause out-of-synchronization, this sync code enabled 5
Sept erber 200®ylenr esywehr subsaguent video ipbckeler fforceulidnter mation is
destroyed/ | ost by an error, subsequent video packets VP could be normally
decoded so | oRgrag lilye dgicddlehsck dongvRsatbe Figeto pastkatts Fclket. This is
because the start VOP header of the video object plane VOP has been decoded
-5 not a start packet. This is because the start VOP
header of the video object plane VOP has been decoded
to provide all the pieces of information necessary for
decoding (FIG. 20).
As described above, VOP header 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. If this 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 wvalue.
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



As descri bed above, VOP header information 10 includes the coding éﬁfe
(intraframe coding, interframe coding, and the |ike) ofSveaEembshy pl ane
VOP, the time reference, and the step size. If this information is |ost,
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

vi deo packet VP, and thus thereafter reZflescribing i nportant 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 21A, the video object plane VOP was

constructed wobheatf prERE WOPMISC B3 tRaLLEN Nnekrd1VER 1 rieagerspand
subsequent data is set at the start, and a pattern of a video packet VP

header and subseguest adat daths coapaabed geevakadl ulifRs int2 ke ibaader
extension code HEC is defined in the VP header, and inportant infornmation

in the VOP heater VO® hdesleri bed agaianewehh ithendEGrvahise paliitlsess the vi deo
5 Sept enber 2003 20 object plane VOP is destroyed, normal pairs of VP
headers and daeadeosl d¢fbeidecogedkesisnyPi ahor sabisecueht tlaeaV@Peheader and

data even if one or two pairs of the
5 destroyed.

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.



headers of video packets VP and subsequent data are 5 destroyed. In the
exanpl e of FIGS. 22A and 22B, the header of the video object plane VOP and
its paired data are not destroyed, but only the header dfepieaber 2833 vi deo
packet 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 picture can be nornally decoded. In the

second region, an error occurs to decodeZd degraded picture. The third and
- subsequent regions of the 15 picture are nornmally decoded. The picture
could be decoded as one which is partially destroyed but al nost

conpl etely reconst rRigdreds £ |dh MiEGHA o haddea xRN c e ydECrss defi ned
in the header of the video packet VP so as not to nake the 20 entire

i mage be in afiddodm diesallin$St alse seioan iR FE .- 033¢ ohrbhEe+i2kA and 21B,
t hereby enabling inmportant information included in the VOP header to be
descri bed i npecderatatt dwWHHT tden HECuiseido rmmatdeemded viepie pheke280¥p21 Even
if an error exists at the start of VOP to fail in decoding, as shown in
FIG 23A, infgnmitheoseqonet ectced s adEEntarelye onse d homgtie thee piicteeepacket s
VP in the second and subsequent regions though the picture
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 specifically, VOP
header information is 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



5 of the start region cannot be nornmally decoded. The picture can be
decoded as one which is partially destroyed but al nost conpletelé0
reconstructed can be decoded, as shown in FIG 23B. Howeveptembai 20Qul d
only be realized in units of 10, rectangul ar picture regions- Mre
specifically, VOP header information is duplicated in the VP header using
HEC. Even when the VOP header is |ost, subsequent data can be normally
decoded using the VOP header so |ong as 2€he VOP header is duplicated in

t he VP header using HEC. 15 However, information which can be duplicated
using HEC does not include any information necessary for arbitrary shape
pi cture codi ngnrbkheysh aheanyanrektiaRghikechanguk-ar cBhghyre ¢ap be
decoded wi thout any problem a schene such as MPEG 4 capabl e of coding an
20 arbitrary shaperpaebureiitnwesi bgoblicab] eabs eukldrnehfodpeedenany
picture. Arbitrary shape picture coding in units of objects in MEPG 4 uses
a | arger nunbernabtpbecespafiche¢ader 5 Septenber 2003 22 information than in
rectangul ar picture coding. For this reason, it was problens that header
informati on cannotf'riem dumltheat od ewboamtanetshéhevileweonet:, dsttrheetpt er net,

intranet, 5 and the |like are becom ng popul ar, these networks are
5 and the like are becoming popular, these networks 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.



often used for communication. Al so, Internet videophones and the like are
In this case, a video picture is transmtted in real tine..

bei ng used.

However, a video picture transnmitted in real tine via th&eptemher 8pdet

intranet, or the |like poses many problens in
protocols. A serious

i nfornati on.

recently receives a great deal of attenti®h as a protocol used to transnit
vi deo picture/ speech data. That is, a protocol such as TCP does not have
any tinme information to each packet,

the time when receimess datdt ddo R drec@nstddi e hx

in units of

to each packet

To prevent this, an RTP (Real -tine Transfer 15 Protcol)

protocol can defades arsiexpdii].on Bhveaderf fidre VR hesmdn cat ilemst,

5

10 -

15

20

25

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
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

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

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

hereinafter) of the picture position for indicating the

display position of a decided picture are described.

The relationship between these values is shown in

generally used TCP and UDP
problemis that the header does not have any tine

so the receiving side cannot obtain
e datied et regsm tt ed
packets, the receiving side cannot satisfactorily reconstruct
vi deo pi ct ure edatha applsipeadfrsound data. However
to allow the receiving side to reconstruct video 25 picture
data and speech/ solfREGHat adusisierh tors (&P themdert nfrofdmid oion |in tdhivwe manner,
RTP is suitable for real-tinme data transm ssion. 5 Septenber 2003 23 This

RTP adds tinme i nformati on



MPEG 4 duplicates-VOP header information in a VP header using HEC. Even if
the VOP header is lost, 5 subsequent data could be normally decoded using
the VOP header as far as the VOP header is duplicated i%Sepemier 28@ader
usi ng HEC. However, information which can be duplicated using HEC does not
i nclude any information necessary for 10 arbitrary shape picture coding. A
conventional - rectangul ar picture can be decoded w thout any problem To
the contrary, arbitrary shape picture codiing uses a |arger nunmber of

pi eces of header information than in -rectangul ar picture coding. Hence, it
was serious 15 problens that header information cannot be duplicated. For
exanpl e, sincegrzhegpi,cture size changes in units of VOPs in arbitrary
shape picture coding, a wdth vop wwdth (to be referred to as VW
hereinafter) and ahee ghtvivep hEidhird ie e wef dMidd @S ndHo20 y
hereinafter) of the picture size are described in the VOP header. Al so, an
x- coor di nat e iwndprhatiisantdl the spatcicalpacdet( Ve kdthefer tbeéskopiase¥HVER
herei nafter) and a y-coordi nate vop_vertical _nt_spatial _ref (to be referred
to as WMSR 25 hafeirmafttien) ef ptileduriecttanaosodiet normadlyi neicodeidngnt he

di splay position of a decided picture are described. The relationship

bet ween>t hese a¥BLE&S 1Vs sEiagen DlsthrSegroghingr. 2003 other words, a

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



of the video packet VP wi thout these pieces of information, a picture
cannot be normally decoded in 5 arbitrary shape pi ctur &5 Eeplierdper 20030t her
words, a picture could not be nornmally decoded in arbitrary shape picture
coding without information about the wdth VWof the picture size,

i nformati on about the height VH, information about the x-coordinate VHVSR
of 10 the picture position for indicati #ff& he display position of a
decoded picture, and information about the y-coordinate VWMSR 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
i nportant information constructing section 207, 10 arbitrary shape coding
det erm nati on sect Toe 20@ordsdt Fufoirpladion seositonc2iog ekcthenel8acti ons,
t he conventional picture_relating inportant information constructing
section 206 WwWill be explained in detail.
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
conventional 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



receives the coded information 133 fromthe coder 15 section 101, selects
information (e.g., coding node information and tinme reference informtion)
determined to be inportant based on the coded infornati%fentgmben2003
conventional coding, and outputs the information as conventional picture
relating inportant information 238 20 to the multipl exer section 210. The
arbitrary shape picture relating inportﬁgt i nformati on constructing
section 207 selects inportant informatioh®(e.g., picture size, position,
codi ng node, and a size change node) relating to arbitrary shape picture
coding, and 25 outputs the information as arbitrary shape picture relating
i nportant i nfaosatiearrdddesThbeahbkirt hatpdebdapéctadendgsdat erm nati on section
5 Septenber 2003 26 5 208 determ nes whether a coded picture is a

conventi onal recwvengubaslpirecteagodaar bitkary shapebipicetyr ehapad out puts
the determnation result as a determnation signal. 240. A switch section
209 execut es Pawicteiregonndolougbutgetdentatagrpassdosnreraldeder & nati on
“signal 240 from the arbitrary shape coding determ nation section 208

whet her the afBterBipasigpe Ssiideedr €4Pel ating inportant information 239

fromthe arbitrary shape picture
g yA SJ%tJ% section 209 executes switch control of

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.,



10, relating inportant information constructing section 207 is output to
the multiplexer section 210. The nultiplexer section 210 nmultipl exes the
conventional picture relating inmportant information 23856epiembes2003
conventional picture relating inportant information 15 constructing section
206, and the arbitrary shape picture relating inportant information 239
output from the arbitrary shape coding determ nation section 208 in
arbitrary shape picture coding, and outp@ﬂs the multipl exed information as
the inportant information 20 134. In this arrangenent, the coded
information 133 fromthe coder section 101 is input to the conventi onal

pi cture rel at icad ingpaiddanti n ferdialdro R reD ReineU ¢eifeG engecCtingd ra@@isga)a
construction conponent of the 25 inportant information constructing section
102. The convdetkirariaedpitet biee iinplcatdang i @ohaeh tinhelmatdddng,candt r uct i ng
section 206 selects information (e.g., 5 Septenber 2003 27 codi ng node
i nformati on amditputes rtdfee sedestiow dmimtrnert)i ond etse rtinen edntve nitg onaor t ant i n
conventional coding, and outputs the selected information as the
convent i onal Pgicttunce nedladilingg impeartaak inflogmadtiiosn 2288 tico thise 5
mul ti pl exer section _210. As a result, the conventional picture relating
i mport aAt i nf BAELPGF¥E38 Seetd et lff. As a result, the conventional
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.



pi eces of information such as the coding node information and tine
reference information determned to be inportant in general codin 10
Then, the-arbitrary shape picture relating inportant inf Sepigmbsn2003
constructing section 207 selects inportant information (e.g., picture
size, position, coding node, and a size change ratio) relating to
arbitrary shape picture coding, and outputs the 15 selected information as
arbitrary shape picture relating inpor£dat information 238 to the

mul ti pl exer section 210. The arbitrary shape codi ng determ nation section
208 determ nes whether a coded picture is a 20 conventional rectangul ar
picture or arbitrankeshane: pRkbYr eclBdn00hBULa1LRE  deber ghaation result
as the determ nation code 840 This determ nation signal 240 controls the
switch section 209 which perforns switch control of determ ning whether
the arbitrary shape 25 picture relating inportant information 239 fromthe
arbitrary shape relating inportant information constructing section 207 is
output. 5 Septenber 2003 27a The nultlplexer section 210 multiplexes 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 informationd&ptenber A@r t ant 5
information 134. As a result, the conventional picture relating inportant
information 238 and arbitrary shape picture relating inportant information
239 in arbitrary shape picture coding can be output as the nmultiplexed 10
inportant information 134 fromthe nultipgPexer section 210. In
conventional picture coding, the conventional picture relating inportant

i nformation 238 can be output as the inportant information 134. The bit

stream r econstdoGlentd csedt partle4 Welllhtheg ibpdesehibed foRrmedetahl 238s shown
in the upper half of FIG 2, the bit streamreconstructing section 104 is

conpri sed of amdVArdurdary steper pitduiren redetiag 28bortaatint er 202, sync
code inserting determ nation section 203, header information inserting
section 205, amf2haddder 28éctinomr2i4ra®ly shepe peéctiorscotihegBabdundary
determ nation section 201 determ nes whether- or not data of the bit
stream 132 fr omtovd sc dder myddtiipdexell iodoraepdnds asothehémpoudaty of t he
macr obl ock MB., The 25 nunber - of -coded-bits counter section 202 counts the
nunber &f codd@igimmatdon A84pit stream 132 supplied

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 convéntional picture coding, the conventioconal
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



fromthe preceding 5 Septenber 2003 29 coder section 101. Wen the MB
boundary determ nation section 201 determ nes that the bit stream 132
corresponds to an MB boundary, and the count val ue of t#&egtember2003
nunber - of - coded-bits counter section 202 for the bit stream 132 exceeds a
gi ven val ue, the sync code inserting determnation section 203 outputs an
insertion perm ssion signal 234. The header information inserting section
205 10 prepares header information fron?fhe input inportant information
134 and sync code 135. When the sync signal inserting determ nation

section 203 determnes that insertion is permtted, the header information

i nserting sectbaer2@zcedbputipiheader information 237 15 prepared for the
coded bit stream 132 to the adder section 204. The adder section 204 adds
the bit stream 132 Whaupplhee B omiridae yc ddee ragahitdpnl@dctooheader
information 237 of the header information inserting 20 section 205, and
out put s t he adéiteirorinessthatashehditr etorstr d6Redobirespbndantd38nofiBt he bit
stream reconstructing section 104. Wen the bit streamreconstructing
section 104 boundary, and the count value of the
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 inserting 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.



receives the bit stream 132 coded by the coder section 25 101, the bit
stream 132 is input to the MB boundary determ nation section 201 and the
nunber - of -coded-bits counter section 202. 5 Septenber 2988pRNbEH20M0B
boundary determ nati on 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 nunber of coded bits of the bit stream 132. Wen
-the MB boundary determi nation section 2080 determines 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 '

det ermi nati OnT&éCMiBOﬂbo&@i@l_a&?n@'é@'e%&ih_aﬁiohn_%@E:‘tii@ﬂ pennusskenipkgnal 234 to
output it to the header information inserting section 205. The header

i nformati on i rdethieny thectinpnt20@it prepamesheadetrespbangatboanf MBM t he
input inportant 15 information 134 and sync signal 135, and outputs the
pr epar ed head&ecundbaymati on 237 to the adder section 206 in order to add
t he header information 237 to the coded bit stream 132. The adder section
204 inserts the h&&demumifesredt-conle23Piits cowntededebittiost 26@m 132 20 to
out put the reconstructed bit stream 136. This bit
5 counts the number of coded bits of the bit stream 132.
When 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



stream 136 is output fromthe bit streamreconstructing section 104. As a
result, if the nunber of coded bits exceeds a predeterm ned val ue when it
has been detected, by 25 exanmining the bit stream 132 of 5iS¢ntgabeaged3 r om
the coder section 101, that a bit indicative of the boundary position of
t he macrobl ock MB has reached, the 5 Septenber 2003 30a insertion

perm ssion signal 234 is generated. 5 Septenber 2003 31 Header information
created by the header information inse (th section 205 on the basis of
the input inportant information 134 and the sync code 135 can be added to
the bit stream 132. 5 In the inportant information constructing section
102, the convémisieatdlonpipelriiie sienatsingalmeadt drt genafraregt.i on constructing
section 206 (e.g., coding node information and time reference information)
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 conventional picture relating inportant information
238. The arbitrary shape picture relating inportant information
constructing section 207 selects 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 i npoSepiemben2@?dmt i on
239. The conventional picture relating inportant information 238 20 is
used for conventional picture coding.. The conven- tional picture relating
i nportant information 238 and arbitrary shape picture relating inportant
information 239 are multiplexed when an3arbitrary shape picture is coded.
Therefore, header information inserted 5 Septenber 2003 32 in a bit stream
can include conventional picture relating inportant information and

arbitrary shapseadtctiflfieltald @ rieeid B +haf HeBRi-ORnfoFhat YBnheader
can include information necessary to play back a 5 conventional picture and

arbitrary shapmgemting sefct iMAEGH eodetheddazisFb@ tBel Sngukl ow chart
showi ng preparation of header information. As the first step (step S502),
the bit streammukd ragdonstiioumtatigns d4 emdl @hedatyacnicods W36t ban Bebi t
stream of the coder section 101 corresponds to the boundary position of M
(Macr 0Bl ock) . added 4o sthep k8803t ngleet HS2 .a sync code RMis to be inserted
is determned as the second step (step S503).
5 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



15 This determ nation step can be done based on an arbitrary al gorithm of
the user. For exanple, various nethods can be adopted: an_al gorithm of
inserting the sync code RM when the nunber of bits afte? Sgriepbeedddyy sync
code exceeds a 20 predeterm ned value, or an algorithm of determ ning
whether RMis inserted along a picture configuration when the nunber of
MBs after a preceding sync signal exceeds a predeterm ned value. The video
packet VP starts fromthe sync signal RMZ 25 Even if an error exists
before the sync code RMto cause out-of-synchronization, this sync code RM
can establish resynchronization. 5 Septenber 2003 32a If Y in step S503,
RMis insertedn andix 's¥Rdeadamn Snsdpicenbenv2id@3oddispbsequent to RMis

inserted (step S504 in FIG 3). In the third step (step S505), whether
i mpor t ant i nf oradetiiony dfmptare MOP inefadertiiondapld eabédragyashapepansi on
header information is determned. 5 1f Y in step S505, HEC is true, and
i nportant i nfrrdratteordietiag dmpeiniansi dndfosmesdiony | heeV@cheddeand
out put fromthe VOP header (step S506 in FIG 3). 1In the fourth step (step
S507), whet helc@hdnclude information necessary to play back a
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.




picture is an arbitrary shape picture is determned. 10 If Y in step S507,
inportant information in arbitrary. shape picture coding within the VOP
header is selected and output (step S508 in FIG 3). TheSeftemban2d03 s
generated through the four steps, and inserted in a bit stream 15 FIG 4
shows a structure of a VP header information in an arbitrary shape

pi cture. An expansion header information Ex-Header is added to the
conventional VP header information showhZén FIG 20. This expansion header
i nformati on Ex- Header 20 additionally includes inportant information in
arbitrary shape picture coding, i.e., the wdth (VW and height (VH of a
picture, an x-coor difn3t en( ¥H¥pRE503Nd RY- 6 @0k diseated( VYNER: & wakabrt he
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 5 Septenber
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 be added, or information can
be reduced. :




However, the transmtting and receiving sides nust have consensus on the
header format. The vi deo coding apparatus conprises the function of
.extracting inportant information in arbitrary shape 10'5 peptember 2648 ng,
the function of determi ning whether an arbitrary shape picture coding is
used, and the function of detecting the boundary of a macrobl ock. The VP
header includes extension header information. This extension header
information includes, as well as 15 a syA8 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 d%%b%%g%@ntatBiﬁhuﬁ% QﬁBeE%edd$§Q€?dS€b4aiH0Ftb9n3h§Ving nor nal
headers. Further, 20 the sync code prevents out-of-synchronization of the

video packet VP. That th® t@Med ishepul(s®bp SHOGHI ORhzahieen iapoutantt he video
packet VP can establish resynchronization using the sync code RM
Accordi ngly, tih€okmastioanbkddi-ientvOfPanepreyi de dup2icei-ddoasodnng techni que
whi ch attains high noise resilience in transm ssion and can give error 5
Sept enber 200&xpansésinl heade reduifeaimetntiohoishdetefrmdéordent i onal
rectangul ar picture coding to even arbitrary shape picture coding.
5 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



The arrangenent and processing on the coding side 5 has been explained in
detail. Next, the arrangenent and processing on the decoding side will be
explained in detail. The decoder section will be descriB&grtemper Ba03
decoder section according to the first enbodi nent showmn 10" in FIG 5, a
demul ti pl exer section 302 is connected to a decoder section 303 and sync
detector section 304. The output of the sync detector section 304 is
connected to the decoder- section 303. Thé4decoder 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 inportant information
constructing seddraxtd@e.. The inportant information constructing section
306 is connected to the decoder section 303. 20 The derul tipl exer section

302 demul tipl exes aidiid tisiy daPoIThnteGeifcathaion tife arbaRsHESSisbape
| i ne/ storage nedium 106 into a picture bit stream 332 and anot her data.

The sync det egptiart uxec tdoatind04 sdeloec tid rtiteds tac theod® oM findaridaeibnt, stream
332 output fromthe 25 denultipl exer section 302. The decoder section 303
decodes t he piPepgrailig ost eeamp33 cattipnt puapess , Sepiodiieer 2003 36
generates picture data. At this tine, the decoder
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



section 303 executes decoding processing in synchronism with a sync code
det écted by the sync detector section 304. 5 The inportant information
.constructing section 306 obtains data being decoded by % Repigewetedd3section
303. If VOP (Video Object Plane) being decoded by the decoder section 303
i ncludes a VOP header, the inportant information constructing section 306
extracts 10" information of-the VOP header, and outputs-it to the decoder
section 303: The error check section 3053Bhecks decoded information 334"
out put fromthe decoder section 303 to detect whether-an error occurs
during decoding 15 operation. If an error is detected, the error check

section 305 iptgrmBchhe b&ﬁ@%b@@ht'BEOEHEE'QP c6RVshEYGHENY section 306 of
generation of the error decodi ng processing so as to stop outputting

i mpor tant: Int@&ﬁahgamakop&beue@c@d@&n@eebl@ﬂeﬁoérbzerafyaghsﬁéor occurs,
t he decoder section 303 perforns processing corresponding to the error.

After processpiagueer cegpagding to the error, the decoder section 303
agai n perforns decodi ng operation fromthe position of a next sync code
detected by the syfte2ardengeimentseati pmod@4sihg bthi shar cadgengentdet he bit
stream 331 received 5 Septenber 2003
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



37 fromthe transmission |line/storage nmedium 106 is denultiplexed into the
picture bit stream 332 and another data by the denultiplexer section 302.
This another data is transmitted to a correspondi ng decodSertenbeede@on. The
picture bit stream 332 denultiplexed by the denultiplexer section 302 is
tnput to the decoder section 303 where the bit stream 332 i s decoded.

Duri ng decodi ng processing, a sync code is detected 10 fromthe bit stream
332 by the sync code detector section 384. The error-check section 305
checks whether an error occurs during decodi ng operation, fromthe

decoded informati on 334 obtai ned by decodi ng processing 15 of the decoder

section 303. LkneRra@kkObikcsudet aatad, aApresgsstigleOthespendhag to the
error is executed by the decoder section 303, and decodi ng operation is

done at the pesittiioan308 axaextesydeceddagdpreetedihy thesyfyneodesect or

section 304. 20 The decoder section 303 determ nes the type of next sync

code. |If the siighak isynkchecggndeseghald R thandyan detectsikgnabtddb is
true, the decoder section 303 obtains VOP header information 343 fromthe

i mportant inf@Pdation constructing section 306. 25 When a VOP header exists

'n VP gVideo ije%%e important information constructin tion 306

P c g secC
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



Pl ane) bei ng decoded by the decoder section 303, the inportant information
constructing section 306 outputs 5 Sept enber 2003 38 information of the VOP
header; and when no VOP header exists in VOP being decc®@gptetyer 26f5or t ant

i nf or mat i on constructing.section 306 outputs inportant information so

|l ong as the inportant information is inserted by 5 header extension code
HEC within the VP header. Decoding processing in the decoder section 303
uses inportant information obtained by tRé inportant information
constructing section 306. If a VOP header exists in VOP (Video Object

Pl ane) being decoded by the 10 decoder section 303 in the inportant

information ebbai pgd E)fahbﬁlsgmeht@mhe/atew?&iﬁedgaasabacaisng section
306, the information of the VOP header 1s oufput; and if no VOP header

exi sts in VOPgbrungipdegededntbmpaet gattupbopiat seRehfm QYbPHhdas far as the
15 inportant information is inserted by HEC (Header Extension Code) wthin

the VP header anGohthedatdi bg theddemulpoplareri séacidhi 602i. nctrudes not only
inportant information in conventional picture coding but also inportant
i nformation i anatbietr dagashaperpnenicéedotibng. ca@rEgpnndfingodechdaders are
destroyed, a picture can be decoded fromdata having nornmal headers
regardléss of seghiébher the data is obtained by coding a conventional
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



picture or arbitrary shape picture. Further, the sync code prevents

out - of --synchroni zati on of the video 25 packet VP. That is, even if

out - of - synchroni zati on occurs, the video packet VP can 5Seismbaped0003 39
establish resynchroni zation using the sync code RM Accordingly, the first
enbodi ment can provi de the decodi ng techni que of a video coding technique
which attains high noise resilience in transm ssion and can 5 give error
resilience equivalent to that of conventB8nal rectangular picture coding to
even arbitrary shape picture coding. According to this technique, the
noise resilience in transmssion is attained by transmtting, as header

10" informati gRfoRAREIBHY oifMRAE! 0P hBEEERR! hAR LWReGOR¥ENbPORahgeECture
coding but also inportant information for arbitrary shape picture coding

in arbitraryeshape RhClorebeddigndecofetinethecemnpbrfaditdentokiatSohnport ant
how to extract the inportant 15 information, transmit it to the decoder

section 303, candtusettiheg. sﬁpuﬂbanﬁOﬁnbutpatsommﬁomtdatodhﬁgrmatmcﬁssing.
The feature of the first enbodinment is, therefore, the inportant
i nformati on censflougt eagtiectimprri@bt 20fdhmaicnpar ttantinsetbedabyon
constructing section 306 wl|
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



be described in detail with reference to FIG 6. As showmn in FIG 6, the

i nportant information constructing section 306 conprises a conventi onal
picture relating inportant information constructing 25 seSepisiben2003
arbitrary shape coding determ nation section 308, switch sections 309 and
311, and arbitrary shape picture relating inportant information 5

Sept enber 2003 40 constructing section 310. When a VP header is detected in
t he decoder -section 303, the conventiondP picture relating inportant
“information constructing section 307 decodes 5 codi ng node information,
time reference information, and the like in information of the VP header,

and outputs thetedetedesyhehrehioat idhe uahibigt taky syhrPeceedRNg
determ nation section 308 determ nes whether a picture being decoded by
the 10 decoder sedidomrdd@iyliys amearfdiristarenoslidperni el @rofvicentert i onal

rectangul ar picture. The switch sections 309 and 311 are switched in
accordance w decoddngdérechmigae of resilkdec Todiaw tekchsdoticomnid®9 and 311
are systemswitches for two sections, 15 The arbitrary shape picture

rel ating i npoRtd&stins hilehmuoics eesstligaciendnsscrinemissi oteaodesannport ant
information (e.g., picture size and picture position)

5 give error resilience eqguivalent to that 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



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 inportant information Z&asember 2003
section 310. Then, inportant information relating to the arbitrary shape
picture is reconstructed, and supplied to the decoder section 303 in
~addition to 25 inportant information relating to a conventional ©picture
fromthe conventional picture relating #Rportant information constructing
section 307. Thus, 5 Septenber 2003 41 the decoder section 303 can al so
decode the arbitrary shape picture. In the inportant information

constructing seekiteuctd®s Ravtnsnt B9 arrangenent, when the decoder section
5 303 detects a VP header in an input bit stream the conventional picture

rel ating inportant wWhafroraTBte GRadeansls deidord cseah ehe3@2cdaeedes coding
node information, time reference information, and the |like. The arbitrary
shape codi ng detedpnnai3on thecicdonwent@'ondl8 pdetaty medavhagher a picture
bei ng decoded by the decoder section 303 is an arbitrary shape picture or
conventi onal Aepatgmtad nfiogmard onacdngémacitiey aectaonnr 307sdgrabes
corresponding to the determ nation result.
5 coding mode 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,



15 The control signal fromthe arbitrary shape coding determ nation
section 308 controls the switch sections 309 and 311. For an arbitrary
shape picture, the arbitrary shape picture relating i npo? SgRemMber 380%t i on
constructing section 310 decodes inportant information 20 (e.g., picture
size and picture position) relating to the arbitrary shape picture,
prepares the final inportant information 343, and supplies it to the
decoder section 303 as an output fromthélinportant information
constructing section 306. As far as an 25 expansion header is set in a
header, and includes inportant information relating to an arbitrary shape

picture, the AeEOHRDE 06 LANT BXIIAClcdnN @1 AelcWte ThoeRPIRGEr003 42
information to supply the inportant information necessary for decoding the

arbitrary shapthagectircgtdre. t he decoder section 303. In this manner, the
first enbodinment can give 5 error resilience equivalent to that of
conventional rectanguller ipipsiniragtc oidifvgemat ieve recardi ucariyncs lagaec iomi ct ur e
coding. In the first enbodi nent and the second enbodi nrent (to be descri bed
later), "pict@# siaanarndi'pesinangenetd i nfhemuthicoteangstr seatdsori bed in
arbitr ar5y Sha%%3p idcettlérc?:scoadiVnPg Iheg%cer;: C;.fn tarll’xesi%pﬂte%?ﬁ: C').sftrier;:fmor rir:%t@l onis
. '
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



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 PRgplember 200
redundant data in transmssion at a low bit rate. For this reason, the data
is transmtted after being conpressed as nuch as possible. This nethod
wll be described. 20 The size of the video object plane VOP or the |ike
is expressed by 13 bits in MEPG 4. In naﬁ% cases, however, all the 13 bits
are not used. Fromthis, a nmethod of expressing the size by a variable

| ength and decreasing the nunber of bits will be considered. 25 Basically,
the size is expresmadiby 8opauppdy theodrgowendt! eagbRmational ue”. As shown

in FIG 7, a header portion representing the code |length and a 5 Sept enber
2003 43 subsengaeatsdayafper ieondang theberbdtridyeshapecplictalkkytoa header
"header 1" and header "header 2" are used. The former is nade of 1 bit,
whereas the thetdecidemndectfio8 BOBs. The value ranges from1l to 5 542.
The coded word length is nade of 5 bits for the values "1" and "2", 6 bits
for the values "3" Inothes magnerz Bhes figstt pabedliment: ran giveq". The
coded word length is made of 8 bits_for the values "15" to "30",
5 error resilience equivalent to that of conventional
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



9 bits for the values "31" to "94", and 10 bits for the 10 values "95" to
"158". The coded word length is nmade of 11 bits for the values "159" to
"286", and 12 bits for the values "287" to "542". From ¥ RerieEIbged083543" to
"8222", the header "header 1" is made of 1 bit, whereas the header "header
2" 1s made of 2 bits. The coded 15 word length is made of 12 bits for the
val ues "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". Wth this setting, the word lengdh is not fixed to 20 13 bits, but
can change from5 bits to 15 bits depending on the nunerical value. As a
result, the nunber of bits even including the header can be decreased to

18 bits al maxigud el Chaka %%Ek&%ﬁ hye3dohbt Selihanubhe conventional 52
bits. 25 In general’, a snal icture often requires coding at a |low bit

rate. A-largesgée%E&@alWQLCB hasder 'aedgesi 78 bhH Btheam "hbkhdsrhald a
margin at a high bit 5 Séeptenber 2003 44 rate. Also in this sense, it is

effective to gek @seMari abke reeder! ergihdandrassbyn, awaboetscode to a smal |
si ze. For exanple, when a presentation layer 5 "Presentation Layer" is a
QCIF (176 pi xeh$t¥r 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



144 pixels) picture, the maxi mum VWand VH are 11 [bits] x 2 = 22 [ |ts]
The maxi mum position information (VHVSR and WMSR) is 11 [bits] X 2 = 22
[bits] 10 The sumof themis 44 [bits], and thus data cahSBetembend@@ssed by
8 [bits]. Mreover, in a picture structure as shown in FIG 8, VW= 128
pixels = 10 [bits] 15 VH = 80 pixels =9 [bits] VHVSR = 32 pixels =9
[bits] WVWWMBR = 20 pixels = 8 [bits] The sumof themis 10 + 9 + 8 + 9 = 36
[bits] 20 Consequently, 16 [bits] can be ,,educed. FIG 9 shows the basic
arrangenment of a nodification to the first enbodinent. In FIG 9,
reference nuneral 1001 denotes a variable-length coder section; and 1002,
a variabl e-length code generator 25 section. The_ variable-Ien th code
gener at or sectiabe. JIEEB¢eE@|W@%Ss$QQ§QWﬁ¥ﬁrﬁﬁ|?ﬁ¢?Q)%ﬁﬁnﬁﬁtség 4 nto a
coded word. The variabl e-1 ength coder sectjon 10 5 Se enper 2003%

put

reads size infoanpabbs ¢ode FepaEhi %Rﬁw%%ﬁ&gqrﬁcﬁ ﬁo%ﬂ ? 0t
size information 1032 to the
size.
For example, when a presentation layer
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



vari abl e-1 ength code generator section 1002. At the sane tinme, the

vari abl e-1 ength coder section 1001 5 outputs a coded word 1033 obtai ned by
the variable-length code generator section 1002 as a codegrtepbes2ad§a,.
When inportant information 1031 is input in this arrangenent, it is input
to the variable-length coder 10 section 1001. The vari abl e-1 ength coder
section 1001 reads size information fromthe input inportant information
1031 to send the size information 1032 t% t he vari abl e-1ength code
generator section 1002 which generates %e coded word 1033. 15 The

vari abl e-1 ength coder section 1001 outputs the coded word 1034 obtai ned by
perform ng size information conversion tqQ the coded word 1033 r%ceived
from the vari abbds- lsengt hnfodaagénar 4461 8PV LoATPOG22Fhe MO8 Y ERBodi nent

has exenplified MPEG 4. 20 However, as for, trg@%gi%sigglof arbitrary shape
codi ng ot her 10Ran tRPRGLRUTt 19d 281 AHE OFBSEPEN afr% & Fmproved by addi ng

simlar information. Another enbodi ment wl| be descrb%%d ag .t hesecond
embodi ment . 25aFiePler efodh|0e FCRGEAMCThGRCHd O he “F4si ¢ “tarangenent of

a video coding apparatus 3000rding101 S eRAY STRRdiIPTiocal the present
5 outputs a coded word 1033 obtained by the
variable-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 appafatus according to

the second embodiment of the present invention. In the



46 vi deo coding apparatus according shown in FIG 10, the output of a
coder section 601 is connected to a bit streamdivider ct on 6 nd
inportant information constructing section 603. The out%% ggmf
inmportant 5 information constructing section 603 is connected to a 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 thegpacket structure 10 section 605
is connected to a transmi ssion |line 106. The coder section 601 codes an

i nput video signal 131 to output it to the bit streamdivider section 602,

and out puts coded information 634 obt ai ned ding to e t

i nf 0{ mat i on CMQ%&QM%&HHW 2. 295 ﬁfeﬁlq rrg})r"frg o 1Tté(;r nia({rlpgélﬂéan

constructing section elves the n t.ai ned b

Icg]gllopgm by tgéé’gtjﬁﬂ% %gcau‘?ch(¥ 015 H S ?{felte:fllsé aé %%étﬂpét}tps@%fﬁ ?/Lpl?rrporta%t
ion neces a or Q I Ipgd ant

i nformation cohstFHe gy sse%elgoch a%(lq%l re‘gélcggs@% hleﬁfllﬁrpd(‘)rtanIE

i nformation 635 0 G og@ PiEtdIr SuEhatdf
népofig@iant
i nformati on blﬁd%ﬁ sou%rqb r%% ape pi ctﬁ?e ?%Ilgl%l ndé g? rrportﬁant i

'Cnglo:lmité %ﬁg@rﬁ n@érﬁé’tf‘r@%?@aéé/c{%n U Hi 14 atonsdeped pictare
( g/ ecodlng In 25 1N arbitrary shape picture coding,
|nfornat|qn aQQHﬁket 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

10 section 605 ié 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




the wwdth VWof the picture size, information about the height VH,
information about the x-coordinate VHVBR of 5 Septenber 2003 47 the 3pl cture

p05|t|on for indicating the displa osition of a deco €

!' nformation about the y-coordi natg V{)/I\/SR VOP shape cog?ﬁgaiegt;gfg
"vop_shape_codi ng_type (VSCT)" representing the 5 coding node of shape
information, and a flag change_conv_ratio_disable (CCRD) representing
whet her codi ng is done after the size ofﬂshape information is converted
The inportant infornmation 635 is output to the packet header generator -
section 604. The packet 10 header generator section 604 reflects

conventi onal picture rel ati ng inportant |nformat| n o acket h i
a general nanrgre plisctfure @ ttlany féﬁ_»aﬁéq Jrﬁ llflrget(r)r@ é{]sr?glpa} nportant(:aader in

information, the packet header enerat or sect
£s a
header 15 in &amihrn foF r\aat‘?letthC{J eorﬁn}o e%%} reP?gléteted

\kllme;ge? D[I_ﬁge:)%néned format mﬁg\{nlvsSr mo‘ﬂ—' 4%?0%?}_}@{4% e Ilngo';[]:nfacket
IOEI thmsitltﬁg gggmg” &T’t}%‘g#he %%23"%1—2%?916% ac T?Q's ructure sectg}gﬁdg{)SGB‘?’heaB?t
stream %I vi der 91:[1('3 O @97 A ha%aé AP S {GRAMER? 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



output fromthe ceder section 601 into packets, and ou

packet structure section 605 nultiplexeg a dibided bittg?$2a;rggg gﬁtTBE
fromthe bit stream divider section 602, and the packet5ﬁ@aﬁﬁﬁﬁﬁg@abuf ut
5 Septenber 2003 48 fromthe packet header generator section 604, and P
out puts obtained multiplexed data 637 to the transm ssion Iine/étorage
medi um 106. In this arrangement, the video signal 131 of an 5 input video
picture is coded by the coder section 604g Then, the coder section 601
outputs the coded information 634 obtained by coding to the inportant

i nformation constructing section 603. The inportant information

constructing section 603 selects only the 10 inportant i i
necessary forfd@modhﬁgpﬁﬁéﬁﬁtﬁ@aﬁﬁﬁuﬂe€85€£OangpﬁéPPoﬁbggzgﬂghhogu?gﬁts

the inportant information 635. Ln.the [
pol _ , : : packet _heade
604, the |npopméﬁptﬁnpéﬁﬁépﬁgnm@§§lpgeﬁﬁ e?ﬁ%g gﬁqa%gagﬁgfrﬁégaefec;hgn

out put as t he packet, 15 header, 636.. Th i.t._stream di vi d i
di vi des the bitFansfiesho833 1065 or@ggn]eﬁéEgb g%'sectignegoiefhign 002

PRkt a1 PACKely S U SR ST 2ima howon ded bi¢

5 input video picture 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 as 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




20 divider section-602, and the packet header 636 output fromthe packet
header generator section 604, and outputs the nultiplexed data 637 to the

transnission |ine/storage nedium 106. According to the 38epigmberdiB 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 pgportant information 635 is added
to coded data of the video picture, packeted, and transmtted. The packet
header has an expansi on header which is 5 used to store and transmt

i nportant information other than conventiaonal pictur .alipg i mport ant
i nformation. As iavport sHrSaE SRS YhéPdﬁﬁlgpa WHid %’ll Y

n conventional picture
relating inportant information, the inpaortant Iy 4N £3% ioFcl udes
i nf or.mati on né&&wgprft@lﬂtarlﬂiﬁor%{;%%g’%l& t?:dgiécd;ﬁ\g/ decoding in
MPEG 4, e.g. in arbitrary shape picture, cadi Ad¥erd@d on about the
width VWof tH&eiedR® RSt 'nfpgarcﬁ%etlﬁe(;edd a%&ﬁu%’i he height VH, information

i spl ay | posi 11 on 0115 REETEA HATUrE S | Bl o Bt o about T eang the.
5 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



the y-coordi nate VWMSR, VOP shape coding type "vop_shape_codi ng_type
(VSCT)" representing the coding node of shape information, and a_flag 20
change _conv_ratio_di sable (CCRD) representing whether c%@?ﬁ@"ﬁ?faQH% after
the size of shape information is converted. This inportant information 635
is inserted as an expansion header in a packet header with a predeterm ned
format by the packet header generator 25 section 604. |f the decoder is
constituted to execute decoding processjng using information extracted
from the expansi on 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 resjli equi val ent to
that of converedomstreettahgdtastPREY (FRARDIPHGHY ve%$i§Q£€%€995 VOP

headers or VPs are destroyed, a, video picture, b ded, In this
fashi on, thispaykeesn cabvepveret EbRcYy E???e%%%egaﬁig%?gﬁ fo that of

Codi ng.  The. | WH0F {NETFAF oFRaL L bR GonRRHEE [nBC Secty 66 &b as [he i mportant
Gescribed in CHSYERELGREh FEFEREHRR FoPEr Gl gy POTRANORIERL LTI Sinbe
5 VOP headers or VPs are destroyed, a 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




FIG 11 is a block diagram show n [ “ [ [

_ _ Wi ng the inportant 15 information
gggspructlpg section 603. The inportant information constructing section
603 :?rpgpt ;g{)o_r'ﬁl?nt {)_()l nt in the second enbodi ment. As 2REMEMbar 29A3 11

N information constructing section 603 conprises a sw ’
. . SW
ng?;fgrizgﬁép:xpg?iion hea?er_zo i nsertion deterniningpsection ZZOEChand

. ure relating inportant information constructi 1
ngtIOh 2203. The expansion header inserd{on determining section 2202
de erm nes whether an expansion header is added to 25 a packet header. The

pansi on header insertion determ ning section 2202 determ nes based on the

coded information 634 input fromthe coder s i
[ ectjon 601,
whet her the cedethsecthencé@e¢reseeties &Pbi BFSFYTERapEC: rgeﬁﬁgﬁgﬁgiﬁ8°3 ?1

t he coder section 601 executes arbitrary sh i i
. . . 1 a 1
expansi on heapecturasepﬂﬁaﬁ-deiérﬁbﬁiﬁadéﬁc?FgﬁlgégéHggﬁgggHegﬁpgggion 5

header to a packet header. The switch section I L
- - L] . 2 0 i
openi ng/ cl osi agbsticeel. SARBR Pﬁétéﬁﬁaﬁgsﬁﬁghegéér%Xpﬁgg%??g%bggsgrnining

secti 1 .
Wi ch Sect | oRREOrAIOT EPOEE A 88 ORI PANG: RS Chasatrnrarmtion
5 header to a packet header.

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 is added to a packet header, on the

basis of the coded information 634 input from the coder



634 fromthe coder section 601 to the arbitrary shape picture relating

i nportant information constructing section 2203 in accordance with a
control signal output fromthe expansion header inserti®ReBEMPEREPIGhg 15
section 2202. The arbitrary shape picture relating inportant 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 ?@ape picture relating inportant
i nformation constructing section 2203 selects VOP header information
relating to arbitrary shape coding, and outputs it as the inportant
information 635. In this arrangenent, the ex ansiin headert%% kQﬁ rtion
det er mi ni ng seettdnn2802 det &bgi ABRORGEI e IR Bk pRs PG header s added

to a packet header, on the basis of the, coded_infor [ 34 input from
the coder 5 Septenber 69663 3£ §@@tP&ﬁa§@iopo%Fﬁganﬁg?%gggognfornation

constructing section 603. If the ansi on _header,i.nsertiQh - detar m ni ng
'section 2202 d@ﬁ@ﬁmlﬁé§9tﬁé@t&ﬁ”eQSgﬁ%igﬁerﬁéiggrEpgga @eg o a packet
header, the switch section 5 2201 inpyts t I.NPUt eoded Hid Qemticgn 2233
to the arbitPgafeshife aﬂd&dur%é) lﬁe!pa?ﬁtf(r% ih%%gre{}é_nithi%nf or mat i on
constructing sectian 2203..,The Arki Al SHARRIRIIUN @233 to the

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



relating inportant information constructing section 2203 sel ects VOP header
information relating to 10 arbitrary shape coding fromthe input coded
information 2233, and outputs the inportant infornation® §88teMbeRhdR% j on of
inmportant information in a packet header will be explained in detail bel ow.
Conpared to rectangul ar picture coding, arbitrary 15 shape picture coding
requires the picture wwdth (VW and height (VH), the x-coordinate (VHVSER)
and y-coordinate (WMSR) for arranging @3picture, a flag (CCRD)
representing whet her shape information is reduced and coded, and a shape
information coding node 20 (VSCT). In addition, the inportant information
may include heh@eaati hophsyChads. a thagi¢VCAy, avdcHakuguré VCAV) for keeping
the a value constant in a blending, and a flag (VRT) representing a

roundi ng net hodpfesenkeephagnaadengoandidecodhdgonal hukakbavapr ethsi ons 25
equal to each other. In this enbodi nent, however, VW VH, VHVSR VVNMSR
CCRD, and VSCTepreséenser 82dbifsG 12 MERGwWS, t g, f BHpaVHEERS henéxpansi on
header of a packet 5 Septenber 2003 53 header in this case. In FIG 12,
each figure VEélFBsenesexheepantiebyol3bbits aadhpnenBofECEDnead VSEE
represents 32 bits. In MEPG 4, VW VH VHVSR and VVMSR are expressed by
13 bi t sPeach, 2aAdexeEesand WeCE bit each.

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



5 are expressed by 1 bit each. Herein, a reserve "Reserve" bit (RV) is
inserted at last in order to align information into 32 bits. If VW VH,
and the |ike may successively appear like a bit stream %8epternben2@3ac
code, for exanple, markers (M 10 nay be inserted between respective val ues
to prevent formng a bit streamlike a sync code which nust not - appear,
as shown in FIG 13. The position of the marker Mis not |limted to the
boundary between pieces of information, °4nd 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

expansi on headercunsstrdliataldgy ixdrtseit de forme@nvant i gralh kgader
information. Thus, 1-bit information representing 20 whet her an expansi on

header exi st s an®itaacgneénipeondlct dreader tics bensedeeld anthesenkarimaesd, ar e
nerely exanples. Alternatively, header information can be fornmed from
only sone of tiles&mittaraory shegebipiattivore wietllatdngt Heporitahdr mat i on. 25
According to the second enbodi nent, in coding and packetting a video
pi cture, an edpdiesivetiissader iomeied dadédet expapsdhat heedeer, Bddednserting
conventional 5 Septenber 2003 54 picture relating inportant information.
When an? 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.



arbitrary shape ptcture is to be coded and transmtted, its arbitrary
shape picture relating inportant information is inserted in the expansion
header, added 5 as a packet header to data, and packett e?Sepierter 2
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 sone 10 VOP
headers or VPs are destroyed, a video pigéure can be decoded. An exanple
of a decoder section for decoding this Ppacket will be described. An
arrangenment of the decoder section will be 15 explained. In the decoder

section shown in FIG 14, the output of a demultiplexin ction 702 for
recei ving a coded bhe sierederi secsimact/dc¢ @@CQd&§c5@@rdegE§%F 1#6% and
important information construction section 705. The ,output . of t gecoder
section 703 i pi2Burenhett dresm A2 WE&PTarfPOFE rati Hrgg%gfpuggfon
section 705 via an error check section 704. The_autput ft i nport ant
i nformation c@hstim@@ﬁ@ﬁﬂ§eépﬁ@ﬁm?590ni§°@5§ﬁ%§?&§nt§efﬁgoge?§3

ér section
N L U s T S
piCture5bit S%%%@E.gz%kioga%%%tAﬁg%(glﬁﬁg%héyugﬁﬂggﬂgy Hatds 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.



5 Septenber 2003 55 The decoder section 703 decodes the denultipl exed
picture bit stream 732 using inportant information from the inportant

i nformati on construction section 705, thereby obtaini ng BPEEAYer 20@3 ur e
dafa. The error 5 check section 704 checks whether an error occurs during
decodi ng processing, on the basis of decoded information 733 obtained by
t he decoder section 703. The inportant information construction section 705
reconstructs inportant information fromipformation of 10 the packet
header 735 denultipl exed by the demultiplex- ing section 702, and outputs
the reconstructed information to the decoder section 703. In this

arrangenent, the bit stream 731 input fromthe trgnsm ssion Iin@k§torage

medi um 106 i s T¥5 aghe ruirioirpliex e ter tese age fulnSspdxioty e P& 702t 0 the
picture bit stream 732, packet header 735, and another fa. Thi s anot her

data is transmidpoadand dnieomadssehdoRe FaSGde” SESHER The denul ti pl exed
picture bit stream 732 is input to the decoder_ s i Qn YA £ the bit
stream 732 i s meroddduchfe i@madent QR HAES S@%T (?rrr?s%%életggidl ng
processing for the denultiplexed picture bit 7 I,0941 bAPOBKBant
i nf ormation fmﬁﬂkqﬁahQﬂﬁﬁﬁeﬂﬁ5irﬁ@%h%?igﬂec %é%%ggﬁ%oﬁgfgg%?ién 705.(;?I

5 the 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



25 The error check section 704 checks whether an error occurs during

decodi ng processing, fromthe decoded information 733 fromthe decoder

section 703. 5 Septenber 2003 56 If an error is detectedd &plgmbes2Pd3 of the

check, the inportant information construction section 705 reconstructs

i mportant information 736 present in the packet header 735. Using the

i nportant information 736, 5 the decoder section 703 starts decoding a

coded bit stream In coding and packett%zg a video picture, this system

can add an expansi on header to a packet ader for inserting conventional

picture relating inportant 10 information. When an arbitrary shape picture

is to be coded and transnmitted, a packet header having arbitrary shape

pi cture rel at angackpor haatieirnf ofhvat espanadent bedadeli Lhees%pansi on header is

added to data. Since a video picture is packetted in this way, arbitrary

shape 15 pi ct deeernbathggserpornarBoenfietruminaschASEE 88qdPEeE~ from t he

expansi on header to decode an arbitrary. shape, picture. The inportant

i nf ormati on cwasipocefohhseppicsrt7bsadgs 3§5iHﬁBPFa§F°Eoﬁg8nent in the

third enbodinent will 20 be descgrib in detail wth reference to FIG 15.
ﬁggrﬁﬁﬁtg b Bape

Rs shown in FRemuisipdREinApSRCAALT FT arbitrary s
5 picture coding is executed for the picture bit stream
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
picturé 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



construction section 705 is made up of a switch section 2301, expansion
header insertion determning section 2302, and arbitrary shape picture
relating inportant 25 information decoder section 2303. gﬁ@ﬂ@ﬁﬁéﬁ%@ﬁh
header insertion deternmning section 2302 deternines whether an expansion
header is added to 5 Septenber 2003 57 a packet header. The expansion
header insertion determ ning section 2302 detern nes based on infor-
mation of the packet header 735 input fregthe denultiplexing section 702
whet her arbitrary shape 5 picture coding is executed for the picture bit
ﬁé;gg;n 732, t I a(rjb![tra_ry_ shape picture coding is executed, the expansion
insertion determning section 2302 , determ.nes t '
header is addetitmites PackettHedd8ior it ot pite %ngft%‘l 2ingﬁ)e<1loaggl o
corresponding to the determ nation., The swtch secIinrrg%Qilmjls a section

openi ng/ cl osi ng swi tleh. ORPERT 1R @k pHrsi BIPPeaHEr L1 HeBrTron det er i ni ng

section 2302 determ nes, that an e i.on o ; pecket
header, the isC%ﬁqwi'sJe?ﬁ‘i%%% ;cqgoéé%&aIbi-ecilson%o | pu‘%r?t ?“Flfornati on
of the packet heacger 73% éromthe derul ti pl exi ng section 702 to the
arbitrary shaﬁ?ee 7Tt elating inportant information decoder section

5 The expansion header insertion determining 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



2303 in accordance with the control signal output from 20 the expansion
header insertion determning section 2302. The arbitrary _sha Pi ture
relating inportant information-decoder section 2303 recéﬁ@@@ﬁgg ? t
information 2333 informati on of the packet header 735 input via the switch
section 2301. Based on this 25 information, the arbitrary shape picture
relating inportant information decoder section 2303 decodes information
relating to arbitrary shape coding, and &gSeptenmber 2003 58 outputs it as
the inmportant information 636. The operation of the inportant information
construction section 705 having this arrangenment will be described. 5 The
expansi on header insertion determ ning section,6 2302 decodes packeg header
information t CUEIRT MPeSTOR AFRECTAPYt SPBERePIRERIEr CPY5NEhet REF TART
expansi on header is added to the pqﬁket header inforpation., If the

expansi on headd?e | FRERANTT HIP FRAFH nf ng? sEEAT I 23520 AHYREP T FES that an

expansi on header i s added,, i controls to close the switch section 2301,
t hereby out plt3? r@etjﬁés%g&%tw%@é%? %%H%an? e Phckdt T 7% e?£ i nf or mati on

2333, She BLLLELY shene ! chure s eLaki R, LD aald 1L pr IRt e, ocoder
5 standard scheme and 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



i nformati on decoder section 2303 decodes inportant information relating to
arbitrary shape coding on the basis of the packet header information 2333,
and outputs the decoded infornmation as the inportant 20°SEPIEFEE 2P 736 to
t he decoder section 703. Accordingly, arbitrary shape picture relating
important information can be decoded frominformation 1in an expansion
header set to allow inserting arbitrary shape picture relating inportant
information. 25 The technique of the second enbodi nent, as well as the
first enbodi nent, can give error resilierice equivalent to that of
conventional rectangular picture 5 Septenber 2003 59 coding to even
arbitrary shape picture coding. Further, the expansion header of a

transm ssi on |demalrigtlesdd dat hehaserderl ngh@)ﬁt eRaAaghngnacpPetsPReam
for picture coding. This is effective in using an existin 5 standard
schene and t h@nd K:gatasmﬂ%ﬁnattdqme i e TR AP tHe FHIatefludi nent

W h vari abl e Sengriteo NGB ahats RPN enBUHRRATS IERPRA | flfed 10
MPEG 4. However, as for_ transmssion of arbitrary shape codin q&ﬁ@r t han
VPEG 4. the ¢ SR Rart G THAOVED By bl A & A DS
inforna%ion. computer 3005, and displayed on the display of the
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




As an application-of the present invention, the enbodinment of a video

pi cture transm ssion system 15 adopting the codi ng appar at us/ decodi ng
apparatus of the present invention will be explained w PFepiemhesdees t o
FIG 25. A video signal input by a canera (not shown) attached to a
personal conputer 3001 is coded by a 20 codi ng apparatus (or coding
software) incorporated in the personal conputer 3001. The video signha
output fromthe coding apparatus is tra% mtted by radio by a radio

devi ce 3003 together with other speech ia'for mation and data information,
and received by 25 another radio device 3004. This radi o device may be,
e.g., a portable telephone, PHS, or radio LAN device. The signal received
by the radio didice30btdlsodk Septemmel QOG0 dEHA tapl eeeansmiio-athe
video signal, speech information, and data information. O these pieces of
i nformation, Mheha deslisi glevices HeCddud WO HedRisig ehpf & uadia
decodi ng software) incorporated in a notebook personal 5 conputer 3005, and
di Zpl ayed oln tdey diss plnse roxdeed gt dvd ke Pt dobs. VIO IORR I"%qoéand, a
video signal input by a canera (not shown) attached to the notebook
personal  conpit®ersB0UEL i X2 H ¢ty %eﬁgcﬂ)ﬁpa‘?%‘b’d?%gl%d%ﬁ?‘;‘[%"

5 plexed into the video signal, speech information, and
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



10 (or coding software) incorporated in the notebook personal conputer
3005. The generated video signal is multiplexed with other speech
information and data information, transnmitted by radi o DyePEELEEAB devi ce
3004, and received by the radi o device 3003. The 15 signal received by the
radi o device 3003 is demultiplexed into the video signal, speech
information, and data information. O these pieces of information, the

vi deo signal is decoded by a decoding ap%gratus (or decodi ng software)
incorporated in the personal 20 conputer "3001, and di splayed on the display
of the personal conputer 3001. The codi ng/ decodi ng apparatus according to
the present invention can also be applied to video picture comrunication
bet ween t he péisapdlehasripReass BEGL s afot¥¥ok per sonal conputer 3005

and a portable videophone 3006. A video signal generated by the _coding
appar at us i ncor por aﬁ]’éﬁ i4P tHOYers i D MR B SSEREHHETND 063 W 3001 or

O 3004 1 51 oCRUREE PRSI T C5 ARERBE el T CRgG tabl 6
vi deophone 3006. _ The si naI({eceive \by t.he rad&g} e%g ejjs_ r Hii; 5
pl exed into t RERAT 6155|E’3:r%r, %g@ndﬁ}}% 5 Gt acﬁﬁ“ at’d’ i"nfor metion. Of
these p%eces %%JJF&{Hgﬂéén%hét¥%urth embodiment, a multiplexed bit
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 stoxring
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.



video picture is decoded by a decodi ng apparatus (or decodi ng software)
incorporated in the portable videophone 3006, and di splayed on the display
of the 10 portable vi deophone 3006. On the other hand, a%wegeombsrgoRd i nput
by a canera 3007 incorporated in the portable videophone 3006 is coded by
a codi ng apparatus (or coding software) incorporated in the portable

vi deophone 3006, 15 simlar to the personal conputer and not ebook personal
conput er 3005. The generated video signal_js multiplexed with other speech
information and data information, transﬁF{ted by radio by the radi o device
incorporated in the portabl e videophone 3006, and 20 received by the radio
devi ce 3003 or 3004. The signal received by the radi o device 3003 or 3004
is demultiplexed iFt®. t2@ shoed 3idpeaddinpesppaiaio? mttondinand dat a
information. O these pieces of information, the video signal is decoded
by the decodi rdreapgpaitdt usrleBientdedvli PEeFInRNE ThddrporedEwW in the
personal conputer 3001 or notebook personal conputer 3005, and disglayed
on the di spl aprsfraidlparceonsdiednpot Bhe 398¢08dsepbadbeend083 62C0r L0-

not ebook personal copputer 3005. FIG 26 shows, a codin quaratus accordi ng
to the fourtFIEnSRATRhIARIELES Wbt rEsPorRisTi ot ?éféﬁf output

5 from 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



apparatus according to the first enbodinent in FIG 1. 5 According to the
fourth enbodinment, a nmultiplexed bit streamoutput froma nultiplexer
section 105 is stored in a storage medium 107. The st or a§EPIeEWENAPAD7 i s
formatted in accordance with the present invention. That is, the storage
medi um 107 stores a shape 10 information header, and a plurality of
subsequent VOPs.  The shape information header is a field storing

i nformation processed in conmon within th coded data, and stores
information higher in order than the VOP header. The header stores, for
exanple, the picture 15 size of the rectangular picture and so on. Each VOP
includes a plurality of macrobl ocks, and the first nacroblock is nmade up
of a VOP headeicaritkd/B/eRitlresdtr aifermahtoORt teadenfofet foh| g
macr obl ocks each is constructed by a VP header and MB data set after the
20 VP header. pieddMtheaderds s dud niehe etlike) ateplaeeeeiniprmatrla@ 4. FIG
27 shows a decodi ng apparatus according to the fifth enbodi nent that
corresponds tFtteedebodilig tUPPREDEYISIHERBY dFPELIoN thie §he sde@dddi ment in
FIG 5. 25 The decodi ng apparatus reads and decodes a nultip]exed bit

stream st or ed 39 streyes hedi ufaeebleehedaeddifly dparHtus of the

Fourth %nbOdl rTFeIné'. 259)Sesp)&k?géj§£er?’t901:30 61§he VOP header is decoded to

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



FI G 28 shows a decodi ng apparatus according to the fifth enbodi nent that
corresponds to the coding apparatus according to the secaond enbodi nent in
FIG 10. The coding apparatus stores nultipl exed data ou? pEPtEBbEF 8PR%
packet structure section 605 in a storage nedium 107 in accordance with
the format of the present invention. That is, the format includes a shape
i nformati on header and a plurality of subsequent VOPs. Each of a plurality
of macrobl ocks of each VOP includes 10 a VOP header. FIG 29 shows a
decodi ng apparatus according to. the fif¢h enbodi nent that corresponds to

" the decoding apparatus according to the second enbodiment in FIG 14. The

decodi ng apparatus reads and decodes a nultiplexed is bit streamstored in
t he storage nepkakeiO7sbypt Be7) codifigthppdual isavédt hefbdihabienbodi nent .
The processing contents of the decoder section 303 in FIG 27 will be

described withliBferenteftronFti®e B0forRatiomeasoderssubtnsfare sequentially

read from 20 the storage nedium 107 to detect sync codes (step S11). |If
each det ect ed &ympatogeni §YRSVOP stapt Sédde tVES videgtppclBiR)isthe fl ow
executes processing of outputting a previous[¥ decoded- VOP (franme) to a
pi cture informeieRringdpte Beleee tatepVeRsfiffpeant af e Header (in 25
FIG 29) subsequent to the VOP start code in the picture code streamis
decodedEtstep;§Tﬁy;oy$lyh@eqqged 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



header is normally decoded (YES in step S15), the 5 Septenber 2003 64
decoded VOP header information (time information, VOP prediction node, and
the |ike) replaces information stored in the tenporary ASeBleNbeededdn of
t he decoder section (step S16). Macroblock data (MB data in 5 FIG 29)
subsequent to the VOP header is decoded to decode the video packet (step
S17). If the detected sync code is a resync marker (YES in step S18), a
vi deo packet header (nmacrobl ock nunber (MBA), video packet quantization
paranmeter (SQ, and 10 header extension e (HEC)) subsequent to the
resync marker is decoded (step S19). If the header extension code HEC =
"0" in the video packet header (NOin step S20), the video packet is
decoded (stepaSEdgndl ltihe Headekl waatrentsionl odien HEGat I'dl n(ayE®d n st ep
S20), 15 subsequent duplicated information (DUPH in FIG 29) is decoded
(step S21). Wietanamiteedpittaira thean ami s akdi thidry Shdped s oreddiéad (st ep
S21-1), and if YESin step 521-1, arbitrary shape picture relating
i mportant i nfGieRi (ﬂfi@%@:@fédﬁ{.‘éﬁep 521-2). If NOin step 20 S21-1, the
flow junps to step S22. |If the duplicated information is nornmally decoded
C(YES in step S22), AFFArddRplIiedtied RHrMat PR S Fomparerf s tream
information stored in the tenporar nory, sectjon (step S23) |f
% stored in the st rage)ﬁe iumxgnéiudes éuplféateg
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 picture, 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



the duplicated information is the sanme as the 25 information as a result of
conparison (NOin step S23), nmacroblock data (MB data in FIG 29)
subsequent to the video packet header is decoded to dechdeptember2iiSo 5
Sept enber 2003 65 packet (step S17). If the duplicated information is
different fromthe information as a result of conparison (YES in step
S23), this video packet is determned to belong to a VOP different from
the 5 previously decoded VOP. The fl ow executes processing of outputting a
previ ously decoded VOP to the picture i ffor mat i on out put device (step
S24), and the decoded duplicated information replaces information stored
in the tenporary nenory device (step S25). Further, the 10 video packet -
i s decoded (stipr&lTionWahebpi gppliedode st reahersdtored tremss osage
medi um 810 are sequentially read, a series of processes starting fromsync
code det ecti onsgdiosn for FtGand0lateng rdpeateded onoebomspiciurs/ slebl ki gnal s.
15 Instead of directly storing a picture code stream in the storage

medi um a coderitiane obtaineda bylrediemuusheztiomme el sighas d a code
stream obtained by nultiplexing data, control_information, and the |ike
may be stored FHDN h&%ﬁ%@ﬁ@'@e@egﬁfnmcﬁl PigktahdtetworlpefoF el R e RSt | on

stored in the storage mediumis, ‘
5 or a radio communication network such as PHS or a

satellite communication.




decoded by a picture coder device 820, a denultiplexer device perforns
protessi ng of denultiplexing a picture code stream speech/audi o code
_stream data, and control information. The denul tipl exed Pertember 26fe 25
streamis decoded by the coder device, 820. In FIG 29, information stored
in the storage nedium 810 is transmtted to the decoder device 820 via 5
Sept enber 2003 66 a signal line 80. Alternatively, information may be
transmtted via a transmi ssion |line suchgg@as a cable, radio, or infrared
rays. According to the present invention, a code stream 5 stored in the
storage nediumincludes duplicated inportant information. Even if an error
exists in information stored in th& itg{ gﬁ medi um or an error occurs in
a signal line or transm ssion |line to a sﬁitting information stored in
t he storage nmedium 10 t . pl ayback picture, .the pl ayback picture al nost
free from any deg%hdatzlgo‘%%%% %%8%{1 ygapﬁlgc‘?l?.usAé"p Jcr?s%a\"?fgélescri bed above,
the present invent]oBoqEanssEal b orel ! QLo ANCEEGUyALERI 1, that of
conventi onal rectangu?ar picture codli ng even when an 15 arbitrary shape

picture is cogegs s Jhe re§ﬂ9$tréwgﬁé£9@ US ﬁ%@nmi%é@ader of RTP

as a protocol used to transmt speech data
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:



transmtting data-in units of packets, the data can be coded and
transmitted in accordance with an existing 20 standard schene such as
MPEG-4. In addition, error resilience equivalent to thatSepteabay2i3 onal
rectangul ar picture coding can be achieved. |Industrial Applicability
According to the present invention described above, 25 the error
resilience simlar to the conventional rectangular picture coding nmethod
can be attained even in arbitrary shapegpi cture coding. The present 5
Sept enber 2003 67 invention can be applied to an information transn ssion
systemfor transnmitting the coded notion picture/still picture, using a.

W re comruni cati on_pe rk_such as_an_ I.SDN ((Integrated Servigces Digita
Net wor k) or intern%ﬁzgﬁﬁggFagyrg FBeCSRﬁﬁH90§?£8ﬁHﬁ%?§b?? §88ﬁ1%% PHS or a
satell11e comppl G8LL AR PngeBLERRCEN 2P 88abuliAedrtl o dn MadigEP coding
apparatus conprising: a coder section ror genera%lng coded i nfornation
obtai ned by agRétE88¥dS ﬁ@@uf@diggaﬂnakﬂﬁﬁ£a¥yd§ﬂa§epb?éeﬁfeﬁsaﬁdb't
stream an inportant 1 nformation constructing section tor
an output section for outputting the arbitrary
5 shape picture relating important information when said

arbitrary 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.



extracting, fromthe coded information obtained by said coder section,

i nportant information representing a rule, of coding a set of
predeternmined bit streams, and 10 constructing the inpor® &ptemMbeo2eid i on; a
sync signal generator section for generating 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
important information is duplexed and thgpinportant information
constructed by said inportant information constructing section to the bit
stream coded by said coder section, to construct. the bit stream 20 2. The
vi deo codi ng apparatus according to claim1, wherein said inportant
informati on reconstructing section conprises: 5 Septenber 2003 69 an
arbitrary shape coding determ nation section for determ ning based on the
coded information whether the coded picture is an arbitrary shape picture;
and an output sectjon f rvfgégu&ggggibge%?3%#gégg'5_shape picture relating
i nportant information en said "arbitrary-shape codi ng determ nation
section det erdg isif@t the coded picture is an arbitrary shape picture.

3. The video coding apparatus according to

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



10 claim 1, wherein said bit streamconstructing section duplexes the
inportant information in a predetermned format and insert the dupl exed
dnportant- information into a header. 5 Septenmber 2003 79Saptember 2603
decodi 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 picture, sync information and header
information including inportant informagion representing a rule of coding
a 10 set of predeterm ned 5 Septenber 2003 71 bit streans; a denultipl exer
section for denultiplexing the coded bit streaminto a picture bit stream
correspondingPtg tpe video information; 5 a decoder section for decoding
the picture b tt SHFEENT7 a sync signal detector section for detecting a

syme st gnal 11 om { e SYpSt-eB AL U100 2811 dogadey petion of (he
coded bit stream into a picture bit 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




constructing inportant information fromthe header information output from
said decoder section, and informng said decoder section of the inportant
_information when an HEC code indicative of duplexing of 98eptambeigf¥ ant

i nformation has been detected. 5. The video decodi ng apparatus according
to claim4, wherein said inportant information constructing section
conprises: an arbitrary shape coding determination nmeans for 20
deternm ni ng based on the header informatzsizon whet her a 5 Septenber 2003 72

pi cture decoded fromthe header information is an arbitrary shape picture;
and an inportant information constructing nmeans for constructing arbitrary
shape picture.r

infornation.fﬁfﬁ#ﬁ%;G&ﬁggﬁg£gﬁg%hd§5%g%%%£%iiéﬁhé#ﬁ% 'thJEF%gg{nT4, wherein

sai d i mportang. i ti,0 tructi section outputs VOP (video object
%rﬂ#ﬁéﬁ#ﬁiéh%#%aﬁ¥gid %gh

pl ane) header i rmati o tien” a “header is included in the 10 bit
S e oDt o0, S SO0 o BRI SECUR RSl B P L1
stream obt aidigts it ith et ihSf sk ICA498e S0l 1Oy I mpRittamrer 2003
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 héader is included in the bit stream

obtained during decoding of said decoder section.




73 7. The video decodi ng appafatus according to claim4, further conprising

an error check section for determ ning whether or not there is an error
.on the basis of decoded information fromthe 5 decodi ng ¥&eplembes2qd on,
and wherein said decoder section executes a decoding operation froma
position of a next sync signal detected by said sync signal detector
section. 5 Septenber 2003 74 8. A video transm ssion system conprising: a
server conmputer including a video codi ngz3apparatus for arbitrary shape
coding a video to 5 generate a coded bit stream a transmtter for
transmtting the coded bit streamof said server conputer; a receiver for
receiving the cod bi t r r i [\ uter; and 10 a client
conput er includingga vi%@% ggg%éiﬁgbo§%%%r§%:§ %#E%Ecoding the coded bit
stream from saj iver erej i i deo. | rat

Hor ALHE V6T o1 200 YNEEL DS Sodb ACOLEOUNL APRATAIAS,

conprises: a coder sectron for geherating co i~on-" 1

by arbitrary sd@peogOfbRdq@Pet AP ny i ¥ her or not there is an

error on the basis of decoded information from the

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.




-picture as a bit streamy an inportant information constructing section for
extracting, fromthe coded information obtained by said coder section,
.inportant information representing a 20 rule of coding a5 $Septeptber 2003
predeterm ned bit streanms, 5 Septenber 2003 75 and constructing the

i mportant information; a sync signal generator section for generating a
sync signal; and a bit stream constructing section for adding the 5 sync
signal output fromsaid sync signal generétor neans, an HEC code
representing whether or not the inportant information is duplexed and the
i mportant information construct ed by said inportant information
constructing sectigon t(ht‘pf t;grg%rjp co%ed gy said 10 coder-section, to
construct the bit s’cream andO saf d°Vi-d&d e & ﬁ " appar at us conprises: a
denul ti pl exer, &g or denul ti pI exing the coded bit streaminto a
picture bit st m co responding to the video information; 15 a decoder

section for decodi aogtPgepi Séﬁﬁﬁtgttlnéiu&ﬁ% §§y@@os&g@ﬁg det ect or
section for detecting a  sync signal fromt it stream and inform ng
sai d deCOderaﬁﬁ&fé@@s0fofh£r§ﬂ@§a§yg§ﬁépe coding a video to
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,



20 an error check- section for checking presence of an error on the
‘basi s- of decoded information of said decoder section; and an inportant

i nformation constructing section for constructing i npor? 8ARteMRELAGRR i on
fromthe header 25 information output from said decoder section, and
informng said decoder section of the important information when an HEC
code indicative of duplexing of the inportant information has been
detected. 5 Septenber 2003 76 .9. A recording medium storing: a header
including information that is used in comon to coded data; and a VOP

i ncludi ng: a #pdsconsdrecpanyethe hanporcamprigfsrmat/BMmheader and macr obook
data; and at |east one second_video packet that conprises a VP header and
macrobook data is & SHABeSigfaintenerahendepction AT aeperabiydidf or mati on
of a picture to be recorded, said VP header .including a sync signal, and an
HEC 10 code F¥PFeSt#PRhy REther or not the inportant information is

dupl exed, the inportsng igfornation inchating a rule ac&ardin to which
coded i nformation 2oBthi AEGSAY SPBPEFUFYLEHapECEBPNEOF s2E0URE. T8 Sept enber

2003 775 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.



10. The recording- nedium according to claim9, wherein the inportant

i nformation of the VP header includes information about a wdth of a
‘picture, information about a height of the picture, infopeariembar 2003pout
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: denultipté&xer nmeans for denultiplexing an
input bit streaminto an arbitrary shape coded picture stream 15 decoder
means for decoding the picture bit stream sync signal detector neans for
detecting a sync Egnﬁl froﬁathelﬁ%ﬁiure bit.stream and informng said

decoder neans of the syn%e%?ﬁn%?? ?Wﬂﬁﬁ?ﬁﬁﬁginfornation constructing

neans for 20 consgrﬂgéégg igggﬁ&%ﬁ& %ﬁ%gﬁﬂg{%g@a%%gggbgaggéd iﬂfornation

out put from said deco means, "a rmn codér neans of said
important i nfQrABLIT £H M@&@dt@§t$fxéﬁ€de i ndicating that inportant

information related to reproduction of the arbitrary 25 shape coded
picture streamis gdupbexeflchagifRgena fergetffdeoc packet that
5 comprises a VOP header ahd 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.



12. The vi deo decodi ng apparatus 5 Septenber 2003 78 according to claim11,
further conprising: arbitrary shape codi ng determ nation neans

fordeterm ning based on the header information whether #Sapeswet2@ixt ure
is an arbitrary shape picture; 5 arbitrary shape picture relating inportant
i nformation constructing neans for constructing arbitrary shape picture
relating inportant information fromthe header information; and neans for
outputting the arbitrary shape picture 19 relating inportant information
when said arbitrary shape coding determ nati on nmeans determ nes that the
decoded picture is an arbitrary shape picture. 5 Septenber 2003 79 13. The

vi deo codi ng apparatus,,according to claimil, wherein said inpoLtant
i nformation incl ujcij@s Sph? o]f%%cg]r{’q é‘bercgéjérhtéicf?djr r}‘—]matgf’e Cgliaz]gpa%d an i mage
posi tion. 5 IgheJhe, vigeos deoading ApRALALUS, ageqndl Ry Lo Ll gl m 4, wherein
sai d inportan At or rati'on i'ncludes i nforiati on representing an i mage

size and an i {RYLLROS! {4 P8 mdCion about a width of a picture,

information about a height of the picture, information

5 about x-and y coordinates at which the picture is

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.
10 11. A video decoding apparatus
| comprisingf
demuitiplexef means for demultiplexing an input
bit stream into an arbitrary shape coded picture
stream;
15 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
- 20 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
25 shape coded picture stream is duplexed has been
detected.

12. The'video decoding apparatus



15. The video transm ssion system according to claim'8, wherein said

i nportant information includes information representing an inage size and
.an i mage position. 15 16. The video transmi ssion system? &eeler¥engddd cl ai m
11, wherein said inportant information includes information indicative of
an image size and position. 17. The recordi ng nmedi um according to 20 cl aim
9, wherein said VP header includes an HEC code representing that the
inmportant information is duplexed, and pgportant information relating to
dupl exed arbitrary shaped codes. 18. The video codi ng apparatus accordi ng
to 25 claim1, wherein said inportant information includes a 13-bit signal

i ndi cative of j e mﬁq%p-.a&ég-b't signal indicative of an inmage
hei ght, a 13-ab|@€0£sélﬁg&ng%lt% sptBider é%%h%}g THER T IRE of an X coordinate
used for inmage arfaAQgePRpL, SR %-?' . S1. g indicative of a Y coordinate
used for inage_arrangenent? £ i§ i béf%ﬁaﬁg%?%%}% %ﬁ?rﬁfﬁ%%ther_or not
| mage | nf or matd g srrpy A el aach coded nandk 2 s Bl nalgne!diisat i ve of
a coding node of the inage information, sald signals el ng arranged in
the order nendigeslded picture is an arbitrary shape picture; '
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.




19. The vi deo decodi ng apparatus according to claim4, wherein said
inportant information includes a 10 13-bit signal indicative of an inmage
width, a 13-bit signal indicative of an inmage hei ght, a 98epiembsr 03
"indicative of an X coordinate used for image arrangement,. a 13-bit signal
indicative of a Y coordinate used for inage arrangenent, a 1-bit signal 15
representing whether or not image information is reduced and coded, and a
1-bit signal indicative of a coding node of the inmage information, said
~signals being arranged i'n the order nmentioned. 20. The video transm ssion
system according 20 to claim 8, wherein said inportant information
includes a 13-bit. signal indicative of an inmage width, a 13-bit signal

i ndi cative of an }iagér i GHEeC aced1iBpt apg ug RFeArd¥BJof an X

coordi nate usged f. ar r angenent i

26 coor i nat R i T e e e ol ety f%giiﬁfﬁ%ﬁg ie%?%%iﬁ%%) ng- Yl
t ; . -DIt
i cati ve of it SREEL}BAVEIBEN Bt g (B ERE80EL IR BCuRade 0L B O

said signals heipg,arranged in the order nentioned. 21. The recording
nediun1acqord? ng to .claim9, wherein said inportant information includes

a 5 l4. 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 13-bit signal indicative of an inmage width, a 13-bit signal indicative
of -an i mage height, a 13-bit signal indicative of an X coordi nate used for
[image arrangenent, a 13-bit signal indicative of a Y cooPeRtAgPer28d for

i mge arrangenment, a 1-bit signal 10 representing whether or not inmage
information is reduced and coded, and a 1-bit signal indicative of a
coding mode of the image information, said signals being arranged in the
order nmentioned. - 22. The video decodi 8g apparatus according to --o 15
claim 11, wherein said inportant information includes a 13-bit signal
indicative of an inmage width, a 13-bit signal indicative of an inmge

hei ght, a 13-bit, Si | _indicati f X i nat d for i

et angemont - At oh ot RS Tindte WSt obfafBat e used Tor i mage
arrangenment, 1- bi ign € ' ; t. i i nf ti
orrangerent, Suilibnhenah 1SSBIESEILARD WEtUer, oL gptsiemoe ol orimt ] on
the image infog r?é‘teSﬁ%%szPaixﬁa?QeéPﬂaeﬁéélﬂéﬂﬁlg %Fllﬁﬁtoéﬂ&ﬁaf‘?n“ oned.

25 23. A video coding ne conprising t steps o generating coded

i nf or mati on obtai osth BYndr PhEREY S SeBE eTREse 2080 BRasbaRe1 SO0 g an i nput

video picture as a bit siream
5 - 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.
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



extracting, fromthe coded information, inportant information representing
a rule of coding a set of predetermned bit streans; 5 generating a sync
_signal; and adding the sync signal output fromsaid syn SQWQH@PF%@ﬁbrator
means, an HEC code representing whether or not the inportant information
i s dupl exed and the inportant information constructed by said 10 inportant
i nfformation constructing section to the bit streamcoded by said coder
section, to construct the bit stream @4. The video codi ng net hod
according to claim23, wherein said bit streamconstructing step 15

dupl exes the inportant information in a predeterm ned format and inserts

t he dupl exed inportant infgrnatibn into.a header. 25, The video coding

met hod accor dFRGLES BPAR P53 BGnEPRIH W Y RHGR ant2 i STFRATDn i ncl udes
20 informatiop.tepresenting an 'ﬂage %%ze gnd%9qa%nage position. 26. The
vi deo codi ng %ﬁgdaﬁﬁ%%g |nbnt% erarmad PeTH sai d i nport ant

i nformation inclu9?§ aT¥é3iQE%r§%gBahédq%%fgﬁ%¥§%§%%§ntbnage w dth, a

13-bit 25 signal Tndicative o I"mage brt signal indicative

8; Z”YX coordingifi YsedyfiQfel 0981 d A AGEBEIBO s n forldma ] bn SIGORhqd A cative

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




5 Septenber 2003 83 coordi nate used for imge arrangenent, a 1-bit signal
representi ng whether or not image information is reduced_and cod and a
1-bit signal indicative of. a coding node of the image gﬁ?@?ﬁ@?f%&ﬁ sai d
signals 5 being arranged in the order nentioned. 27. A video decodi ng

met hod conprising the steps of: receiving a coded bit stream i ncl uding
coded video information that is obtained by arbitrary shape coding 10 a
vi deo picture, sync information and hedfer information including inportant
information representing a rule of coding a set of predetermined bit
streans; demultiplexing the coded bit streaminto a picture 15 bit stream

corresponding.,to the video jn t.l.on. eggﬂ! i,ct j.t stream
detecting a g%acpesi%%%lrnq r%ﬂh{tﬁé@i‘%l%? eéljlm an(ﬁl%%%r&mﬁgﬂ%}a&l'decoder ‘
section of the syng sj han r L 89 A FPRhd & | nfsddtdan from
t he header 20 infogﬁg%?gﬁiaﬂénggﬁﬁﬁgﬁéc%%%é?nhicative 3% ddg?exing of the

i npor tant i nf o5 ABEAOP: HiAS SR8 dt 64 4l r2fe Jhecod ey slasadigy met hod

according to claim 27, wherein said inportant information constructing

step outputs MEiéVEARINOD 8SE PEAOSDS;

5 generating a sync signal; and
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 ¥



.

Zg header information when a VOP header is included in the bit stream
obt-ai ned during decodi ng of said decoder section, and ts,th

i mportant information of the 5 Septenber 2003 84 VOP mhg#éE%BQEﬁrﬁggher is
included in the bit:- stream obtained during decoding of said decoder
section. 29. The video decoding nethod according to claim27, wherein said
inportant information includes 5 information representing an i mage size
and an inmage position.. 30. The video glgcodi ng nethod according to claim
27, wherein said inportant information includes a 13-bit signal indicative
of an image wdth, a 13-bit 10 signal indicative of an inmage height, a

13-bit si I J i f X di d i

13.Dit oi gnal CYRHTEIA TS ETTe PO VRO Hok BRRA T or | e &7 F Akgenent, &

L-bit signal . Leptosent) 0o, RLOETo o1 B0ty dBOes b RLapIRILEN ks 15 reduced
Ge% e.l.- I“E S (0] e o

and coded, anc ?gna i ndi cative codr'ng no t he i mage

iDfornatiOn,_fé&ﬁhé&ggﬁéscoggangaﬁargngegi{nsi a?rgﬁdi@§@£§8n@§-a3l- A
video transmi'ssion nethod conpf|s1ng._the steps of: 20 causing a server
conputer to arbiifGrdodhape £RECimAqYi 8880 EREENR! abL1Q S0gRa1 DIt stream

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




transmtting the coded bit streamfromthe transmtter; receiving the
coded bit streamtransmtted from 25 the server conputeé' nd. c i.hg a
.client conputer to decode the coded bit streamthat has gg@ﬁ”P@E ed, 5
-Sept enber 2003 85 ' said video coding step conprising: generating coded
informati on obtained by arbitrary shape coding an input video picture as a
bit stream extracting, fromthe coded i nformation obtained in 5 the
coding step, inportant information repreggnting 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 infornmation

ther oby constidh (T (he Bt et - ot L Vb dd Gtaning Sibp
cor T espond ng o et viLE% PG AL o 'a S ARRAAEP AR L O
stream detectingq syfte siaab SEeByihg Meleitld (Ao Altngoegerating
important information fromthe header i nformation when an HEC code
i ndicative ofoduphexi Ngydrein 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,



the inmportant infeormation has been detected. 20 32. The video transni ssion
met.hod according to claim31, wherein said inportant |nfornat|on i ncl udes
information representing an i mage size and an image posi PEREMPEB2008ne
video transm ssion nethod according 25 to claim 18, wherein said inportant
information includes a 13-bit signal indicative of an inmage width, a
13-bit signal indicative of an image height, a 13-bit 5 Septenber 2003 86
signal indicative of an X coordinate usegsfor inmage arrangenent, a 13-bit
signal indicative of a Y coordinate used for inage arrangenent, a 1-bit
signal. representing whether or not inage information is 5 reduced and
coded, and a 1l-bit _si nal |nd|c§t|v odi ng_node of the i mage

infornation, said EF@ aV%de%eF% %?r%ﬁ%%dc?ﬁpfﬁggggder menti oned. 34. 'A
11 deo decod ng et BRHEORPRLSLOeL Ene LR O o0 fRHY LiPLEKLRESED | nPUI

bit streaminto an ape co pIC ure streant “decodi ng

pi cture bit Séﬁ§ﬁ81c9&£ﬁ§téﬂg RpdY 61 AbONBLcEaPg L0eaPhEE Use Bk, ST eam

-and 15 generat I mpor T ant ormation rom
extracting, from the coded information obtained in

5 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
10 and the important information to the coded bit stream,
| thereby constructing the bit stream, and |
saia video décoding step comprising:
demultiplexing the coded bit stream into a picture
bit stream corresponding to the video information;
15 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.
20 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
25 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



i nformati on when an HEC code indicating that the inportant information
related to reproduction of the arbitrary shape coded piciure stre IS
.dupl exed has been detected. 20 35. The vi deo decodi ng n%gﬁB@"%@E &%ﬁng to
claim 34, wherein said inportant information includes a 13-bit signal
indicative of an inmage width, a 13-bit signal indicative of an inmge

hei ght, a 13-bit signal indicative of an X coordinate used for inmage 25
arrangenment, a 13-bit signal indicativegg a Y coordinate used for inage
arrangenent, a 1l-bit signal representing whether or not inage informtion’
1s 5 Septenber 2003 87 reduced and coded, and a 1-bit signal indicative of

a coding node;, of {he_ inmpge.information, said signals ei ng_.arranged in
the order monttgneh RAEERPLEECPE 20 ¥ g SRS DR APARATS AND M DEO
DECODI NG APPA%R’A! T. > s j cadi 2Ppar } ncl udes a coder
section 101 i oré{?%%n%%]?éna Fﬁ%u%lé\ige%?% clﬁgc?i;é,;a an eT@rrcgfc;gtsa*rlt i nformation

Constructing S§6E4PRa102,508 £XET Akd4E% PradPOd ANt 4 NG fBtd Qih{ir om coded

i nformati on obtal ne
representing whether or not image information is

5 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:

10 | demultiplexing an input bit stream into an

| arbitrary shape coded picture stream;

deco'ding the picture bit stream;

.detecting a.sync signai ffom the picture bit
stream; -and

- 15 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.

20 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

25 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



by the coder section, a sync signal generator section 103 for generating a
sync signal, and a bit stream reconstructing section 104 _for dd'g t he
.sync signal output fromthe sync signal generator secti%ﬁe@ﬁﬂﬁﬁﬁé

i mportant information reconstructed by the inportant - information
constructing section to the bit stream coded by the coder section, thereby
reconstructing the bit stream FIG |

87

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.
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88
VIDEO CODING APPARATUS AND
VIDEO DECODING APPARATUS

ABSTRACT
A video coding apparatus includes a coder section
101 for coding an input video picture, an important
information constructing section 102 for extracting
impo;tant information from coded informatioﬁ obtained
by the cbder section, a sync signal generator section
103 for generating a sync signal, and a bit stream

reconstructing section 104 for adding the sync signal

- output from the sync signal generator section and the

important information reconstructed by the important
information constfucting section to the bit stream
coded by the codér section, thereby reconstructing the

bit stream.

FIG. 1



