; e3e( L#$Zp(6 ' | FI CATI ON TI TLE OF THE | NVENTI ON | mage Decodi ng
Devi ce andmmu%muwml ng Devi ce BACKGROUND OF THE | NVENTI O j@nda{wany 2003
The presen relates to a nounting technique for an i mage decodi ng
devi ce and i na§e®8hcodi ng deuce conplying to various international
standards for noving i mage conpression and expansion. In ' particular, the
present invention relates to an i mage decodi ng devi ce and i magg 1

devi ce which increases resistance to bit error generated in emmmm"""ﬂm
st reanms SPERIIGRCARIIANNe | TU-t (International Tel ecomunication . 166165* )
Uni onTel econmuni cati on Sector) Reconmmendation H 263 is known as a neans of
encodi ng_and decodi ng image signals. H 2G3 divides the encoding and

decodi n%@ﬂﬂ@@rTH@ NYFNTHON into a plurality of hierarchies. Fig. 1
shows the structure of video data hierarchies in H 263. The layer in an
uppernost position is called_a picture |ayer. The picture layer is

conpr i se@aRedecedpraPeavicsand lneme(lkpcadingfD@rioeks) | ayers. A macrobl ock

| ayer exists in a lower |ayer of the GOB | ayers and a bl ock |layer exists in
a |l ower | r..o0 l.oc¢ er.. Fig. ? shows the structure of a
macr obl gﬁﬁ@@%ﬁﬁﬁﬁ‘@ﬁﬁéﬁd of sic blocks {8 pixels a 8 lines)
with bl ock nunbers 1~6 as shown in Fig. 2. Block nunbers 1~4 are bl ocks for
| um nance co nents. Block numbers 5) G are colo i f.f ergence _conponent

bl ocke, Fi g SRS EHTL IRt Lo AV BREPOIRE (eeROUEh TB) €7 rtaEam

Bi nary degpdingt rdavise wandh mmege eepecdinngel feviak| ednpbleing e tst amtiasdes

(PSO), . [ . . h Lctyre | ayer
6 anualy5o00°TAE SPHEEER Sharetia® SpRpeRipl bt SR B the it B0 VS0
are uni Barticwiedsti®ipresenteinmwensiar relaltys dnean nmeger decarding)deice fade t he
functi ofngte ThRBARE BBGicE WhichOn RE&IdY fodid¥eie 1B 10k r@&-blogeﬁepht@@@nl ayer

i hf ormati on (ﬁ*CCB nunber or the like which 1s a nunber of the relevant GOB
i s cont §PFRAEG hitsteeamn | ayer .infromation Laves information such as

guanti zati on step size, encoded n | ode which shows intra-encoded or

i nter en?gﬁgci;hi ontained in the macro bl ock (MB) |ayer information.
Thereafter the ock data information is stored. Intra-encoded is an
encoded node which encodes only picture data itself of encoded inages

wi t hout usi ngrgkher migipures t@fﬁét&'?ﬁ‘ﬁodedTEl%c@ﬁn’?@ﬁﬂg?ﬂnmqum h
encodes g cture informati on Of encoded | mages using Intformation of other

pi ct ur eg PR IBURICRELORY eﬁépl'kﬁggomm@d@tmrp&w% AHFRVEh 8% S 5 aaRS fsftruct ure
of a coanestihgnahd i d@adinieGRHgRIsiteMIce HSiT6B Hividh3d. tHY) 2r6@apd aBdt stream
whi ch |§ %}r{lﬁo eog is.input into a %%/nt X gﬁ&l ﬁ‘ét}s segt.ion 1. Each |ayer of

i nf or meP FHIBE PRIGPE 1%(53% 5}@?‘1 " Reti8BEOERS1 ayer is anal yzed
and decoded on the basis of the H 2& syntax. Thus block data information
i's anal yzed. Fig. 1 shows the structure of video data hierarchies in H.263. The

layer in an uppermost position is called a picture layer. The picture layeris
comprised from a plurality of GOB (Group of Blocks) layers. A macroblock

layer exists in a lower layer of the GOB layers and a block layer exists in a

lower layer of the macroblock layer.

]

Fig. 2 shows the structure of a macroblock. One macroblock is
comprised of six blocks (8 pixels x 8 lines) with block numbers 1~6 as shown
in Fig. 2. Block numbers 1~4 are blocks for luminance components. Block
numbers 5, 6 are coloxr difference component blocks.

Fig. 3 shows an example of a conventional encoded bit stream.
Binary digit strings which are respectively called picture start codes (PSC),
and GOB start codes (GBSC) are added to the header of picture layer



At this tine, when layer information and bl ock data information not
matching a fixed syntax is analyzed, an error syntax detectgangagmpo3le to
that effect is output to the error processor 7. The obtai ned quantization
step size 1d is output to a reverse quantization processor 5 and the
encoded node 1b is output to a reverse DCT/decodi ng i mage generator G Wen
anal yzed bl ock data information is information determned by the H 2G3
decodi ng nmethod, the syntax analysis section 1 determ nes that errors are
not contEpnwdtion @k GOPULYenbdden abion. stTlemn daet ¢alash@ G infileuemisg eof
errors iRl odeq. hi L : . LE atihe, bl : :
i A
quant i z8Rwin g Huestasbpliniet nee tarerandanoateon Bndck OFhlayarsnupatioto t he
reverse quantization processor 5. The quantization index colum la is
conprised of columns of quantization indexes A quantjzatjon in Is a
quanti zati on @o’éﬂmk@ﬂ'éﬁ"tfﬁ“e i‘% wiighas ¢ ponbes o Thé\}'éieé’é“(ﬁdgﬁg Hati on
processcapinedl o thhe GOBN4Zat iffbrhiesn Colllaar lanRimAtd fh asnit. is
provided i t.he.a reverse Cl1 ntization.prpcess. or ~ usi né; a guyantization
. step SHERUEAEN| RS2 0RREOLE a“’s‘@tea%' aﬂgﬁﬁe}@ ind¥eeggoded oy ;

coef fi ceweddedalswontaihedfinahkl makrdibldeki(MIBLtapei itforimaideveTsereafter

DCT/ decaéjg gg; _i(%%e goe_nertator. qc 'y Areverse DCT process is provided with
respect "t s REAPIFEPRAS SI3Plnm i f of the block unit in the reverse
DCT/ decodi ng generator G a decoded,inmage i s generated based on the input

encoded mode b, and, HHEq ggg’ﬁ 2hegadle g%jc?éj W %nicﬁgé’ytg?;’% Paictu're Tgqerror

pr‘rocess,or i ener at es an ( uts a. ecode | mage S(klp [ eSSl on
based offsalffilcnsoned naress Vedorprusing sher pritusemt dotaeesesedeshis agnal le

‘whi ch sbpyRleldaridel *hthBhicOdeLpidthos knfiaheatidH berachasd fintiBelshgsingnt ax
fi xed syntax. , However In a

anal ysi s section ich.does nof, match a
convent}rgﬁHPaFWgéé\?SthtHéﬁ%&ilﬂba&é‘?F &2%€- shown above, the probl em has
arisen that error detection scan not be perofrned since the inmage decodi ng
. devices an | yzes patfor codi L) N WA .

gener ation of Pgé r%ﬁg 3 %?‘?%l‘e%%1@5‘?@%%&%%?%\3%1&@%? :Sg%([;g%@%%ﬁ#@of the
bl ock dimage rdesoding clevies niping obk ik.a Anf eneedddorbitvsiteermswhichidapted to
a fixedesyiiedisiipahin® SLeARleabnat odic) CnEaek dapadoiagoragrshdes such
as in the case of an 5&@3 vi deo tho ?r t he |Ilie. Thi atds ah{g case even
i f the Bf Bk kRtaYernFoEtaes Ahrmasrollogh favsrisanaisaed Aadifeseredara

i nf or nath®baslicfthe H .t DD ey, y SHeh 4 BloeRalatd 88 davh Rfloxe e gl 2bHt st ream
due to the influence of errors 'contained in the encoded hit stream The

present invention is proposed .to address or aneliorate one or nore the
above probl emdt thistitemwvaien 2008 indoShiBRYArT-bIbdE davaENTxINatEhe notesent

i nventi j . ' . i Vi.GE. LESEIV] oS t ai ni ng
encoded SRR 4 A B R P e PR IO Bo ARl 1838 O Wi
a;5 traHeah e5PenITOREUY tarthepRIPBIIHoaessan Bxphine iodhajrask gyantAating
encodedytep0diRE 8B UtFRYI o dAtdhiers® FRantiZ3%on processor 5 and the encoded

mode 1b is output to a reverse DCT/decoding image generator 6.

When analyzed block data information is information determined by
the H. 263 decoding method, the syntax analysis section 1 determines that
errors are not contained in the input encoded bit stream due to the influence
of errors contained in an encoded bit stream even if the block data
information to be analyzed is different block data information. Thus a
quantization index column la for a decoded block unit is output to the
reverse quantization processor 5. The quantization index column 1la 1s
comprised of columns of quantization indexes. A quantization index 1s a

quantization DCT coefficient.



a nonitoring nmeans receiving the signal containing the encoded) conpressed
i mge data prior to subjection to a variable | ength decodi ygmuagezO3t hat
constitutes the expansi on process, nitoring a probability of an error
being contained in the received signal, based 'j 10 on an intensity of the
received signal, and outputting a control signal; and an error bl ock
detection neans detecting an error block in the encoded) conpressed inmage
data during the expansion process, and controlling a sensitivity in error

bl ock detection in accordance with the control signal. 15 In such a way,
under good reception conditions it is possible to avoid error detection duo
to the error block detection neans and thus jt . is ppssible to perform
overal | stabl e"*d"eeé'@éﬁ%gl\b'ﬁéfr’%ﬁ‘i’@)ﬁsln'mc.esTh%PBLéée‘rﬂ tﬁﬁv@ﬂt‘i‘@ﬁ"’f’@ﬁt Haex

provi descAfhd:"BgRf ¢ Bl Y uHRVIOS Vel VNG et X Ry 5 GRANLIAAAP RO ABscr
encoded, . conpressed j mage data sugi cted hg blg k-pﬁ-QIoggécQ ression, via
a ~ transhYE 3RVEH RO AEHEFL oY iR R BR JaBS N 2pranay S opediaa i -
encoded, AcCDOT egsibibAno®ldahd, ILfPai blad: @miteld Qutbh@cko d@ieegieivefisdreans
detectlgﬁ error block in the encoded, conpressed inage data during the
expansi C&?@ﬁf@%‘)g FBEEP\BEHG R IR -a source external to the inmge 25

decodi ng device a control signal for controlling a sensitivity in error

bl ock detectiop based an intensity.of .the signal contain] t.he. encoded,
Conpr essed | epERHES LT amor s IRt feh il Fedhesi e Db aBEistiing
process dohahncafislfi the ddodlheudkdanshengrersesBCRddcwbingr gbhérrton G, a
sensitivj | ph.error. bl ock 1.on dnacgardance W t ntrol . signal
300 n s feRbat g5t i reRRRR AT ot R SBYER Grp R o PR P s O
fixed sygemerated decodsdpnsagenisecoutpugener ate ‘a decoded inmage with little

i nfluence of errors contained in 6 January 2003 -5 encoded bit streans.

The present invention further provides an inmage encoding device dividing
i mage data i nflPBEVEIR DIPEESSOPr SRR AR S ADRo §EMMISc 8ndetadesh imege by

conpr esshfd) §OFHAG s $2CRASR| PHd ket HARH Sédtipt ! BNGRERH sfatax val ue

[ L ng A Lecei Vg issholvalie and on emae ignalin,

fS Ir equlen?‘.'%orgmhaisrynba’s'adabysia spetdortlewhide dokb met hoh thhvafixe dasychtan. | mage

gna
However in a conventional image signal decoding device as shown

above, the problem has arisen that error detection can not be pexformed’
since the image decoding device analyzes and peiforms decoding without
recognizing the generation of exvors in the encoded bit stream. This is the
result of the block data information being block data information which is
adapted to a fixed syntax which is predetermined on the encoded and
decoded sides such as in the case of an H. 263 video method ox the like.
This is the case even if the block data information which is different from the
block data information which is to be analyzed is analyzed by an encoded bit
stream due to the influence of errors contained in the encoded hit stream.

The present invention is proposed to address or ameliorate one or more the above

problems.



frequency domain, and 10 an out put neans for outputting encoded) conpressed
imge data with the limt inposed, obtained as a result of eejanoadiy2p08he
received i mage signal. In such a way) it is possible to performefficient
detection of errors contained in encoded bit streans in the inmage decodi ng
device. It is possible to generate an encoded bit 15 stream which can
generate a decoded inmage with little iA#l-uence of errors contained in
encoded bit streanms. In one enbodinent, the error bl ock detection neans
receives a threshold value defining a range of values of an inmage signa

val ue i n aSUNVAGARNOF ComemNVvEatican | mage 20 signal in a frequency domain
The error bl ock detection neans perforns error detection on black data

based on whether an imgo signal value in a frequency domain is contained

in the range ofrpyalu tqaﬁvé?xﬂB%aﬁ?SiY(&’%t&%&a deEd s %@&’é&trk&r@é al ' Sgpal’ 2

further enbodi nent t error et ect n rrean recel ves

val ue 25 opawiranmg gncdééd nomgrcascldamggac defia »aijecees] tofbleok-byvblgek sorgprassionalvizea i n a
ns error detection on Qlock a based on

frequen donal N

whet her'> S HRGEn LG e ekt Pherp e PO R PSRN rrome e
range of magd@dueom@hgm% and which outputs an error detection state. 30 In
a further enbodi nent e encoded data value limting neans receives a
threshol d val ud RRIIPHIH gwansrraﬁrg@nz)fhe\»mb@onéﬁmmaﬁ@eeer@p@qﬁapommase@ imagea

frequency gdQRioPro s z g@)g BOHR va?QP@ n?}ﬂgoﬁ’iﬂ ?ﬁtﬁ{n consiREL e rl-xgal.nsiro quency

donmai n. The énco ata va aces an I nmage
sl ue in t peocessnenitering 3 ppbelritiyy chalnmrrnr eeing cantmabdlm th@rrewwémgnal bkszdr ange

of val yes ge val u e converted frequency
donai nwles Q%ﬁﬁ?ﬁﬁawﬁg?ﬁ&@gﬁgg}m Cf,%ﬁglﬂ@“gaﬂao aL] oded dat a. )
. an error block detection means detecting an error block in the encoded, compressed

image data during the expansion process, and controlling a sensitivity in error block

detection in accordance with the control signal.

15 In such a way, under good reception conditions it is possible to avoid error
detection due to the etror block detection means and thus it is possible to perform overall

stable decoding operations.

. The present invention further provides an image decoding device receiviag a

20 signal, containing encoded, compressed image data subjected to block-by-block

compression, via a transmission circuit and performing an cxpansion process on the
cncoded, compressed image data, comprising:

an error block detcction means detecting an error block in the encoded, compressed

image data during the expansion process, receiving from a source external to the image

25 decoding device a control signal for controlling a sensitivity in error block detection based

on an intensity of the signal containing the encoded, compressed imege data prior to

subjection 10 2 variable length decoding process that constitutes the expansion process, and

controlling a sensitivity in error block detection in accordance with the control signal,

30 In such a way, it is possible to deteet even error blocks adapted to a fixed syntax

and it is possible to generate a decoded image with lintle influence of errors contained in



"5 In a further enbodi ment, the encoded data value |inmiting means receives a
"threshold value variably defining a range of values of an ieﬁ‘ma?m
omai n. The

:value in i: frequency domain and an imge signal in a frequency
"encoded data value Iimting neans replaces an i mage signal value in the
converted frequency domain to a value '. 10 contained in the range of

val ues based on whet her an inage signak5v+alue in the converted frequency
~domain is contained in the range of values and outputs encoded data. 1n a
further enbodinent, the error block detection nmeans receives a threshold
val ue definisidditapggs of frequencies of an image signal list in a

- frequency domain and an inage 15 signal in a frequency domain, and perforns
error detection in a block data and outputs an error detection state based

on whet her or t a ngn-zero ficient which corresponds. te .the .hi ghest
frequency corrpgﬁlér?fcsfﬁt WH@“@BE?%‘C&%HY‘ °sc%f’ﬁ?%§e%m?‘§lng ﬁ{ég’icﬁgg‘g&]’é’gdﬂ% €li st
in the frelQuaEneyblekmaiin, paitaiiporiagohdl dobteréibs @he B6pre3siae cadiNg on RYch he
threshol d yalue, 20 In a further enbodi ment, the error bl ock detection
means recetQFELnE, OMPESIHE! d val ue variably defining a range of frequencies
of do inmage si I i : j: n 308 : ction
"h bl ock dat & Saqsed el vie (AR EYaERIR Ros W-RROUIVIE: SIL 8 0B
a non- zer sigodleinfé feguencydoiainc and ewputidg andintage shinghwedth 4 addediimyit dorgonent

of the cogfficients contained in_.the i ignal, List in.the frequency
Gormi | o Bsabesh PamaboPisRt MRce piker@RpinE dis ol etvs A A l® %
t hr eshol dfieqieney dériain, dndr t her enbodi ment) the encoded data value limiting
- means r.eceives a threshol d_val ue defini lag a range of freauenc.i e§ O{,’ an

i mage i gnal | P OUPH ReRRefRIAHBI IR ERTOIEhFOmPresied dmege faie W B iRefuency
domBi N, afghed Bulea RS # 4l b feotttigahe FERkiosd BthgsaRhki, i ent val ues) whi ch
correspond to frequencies above the threshold val ue, take a value of zero
based on whether or not a non-zero coeffi.cient which corresponds to the
highest 6 Japuacy 2003 it [y RALBRCY LOFDATERcR deledfo BF birb SifairkThA! ned
in the image sisal I'ist™'i'n the tTrequency.
encoded bit streams in the image decoding device. Tt is possible to generate an encoded bit

15 stream which can generate a decoded image with little influence of errors contained in

encoded bit strcams.

In one cmbodiment, the error block detection means receives a threshold value

defining a rangc of values of an image signal value in a frequency domain and an imége

20 signal in a frequency domain. The error block detection mcans performs error detection on
block data based on whether an image signal value in a frequency domain is contained in

the range of values or not and outputs an error detection state.

In a further cmbodiment, the error block detection means receives a threshold value

25 variably defining a ranpe of valucs of an image signal value in a frequency domain, which
performs crror detection on block data based on whether an image signal value in a
frequency domain is contained in the range of variable values and which outputs an error

detection stale.

30 In a further embodiment, the cncoded data value limiting means receives a

threshold value defining a range of values of image signal values in a frequency domain



rdomain is contained in the frequency range given by the threshold value. In

a further enbodi nent, the encoded data value |limting neansg n@mﬁrygsosa 5
threshol d val ue vari abl y defining a range of frequencies of an inmage signal

.list in a frequency domain and an inage signal in a frequency donmain, and

out puts encoded data whi ch nakes coeffiient val ues, which correspond to

- frequenci es above the threshol d val ue, -tfeke a val ue of zero based on

whet her or not a non-zero coefficient which corresponds to the highest

+ frequency conponent of the coefficients contained in the i mage 10 signal

list in thed ﬁ@%@%cﬁg@@rmlﬂfﬂeéu&)@mdahﬁﬁd ﬂmctdﬁeodddedﬁw%Merl&ﬁﬂﬁﬁ\/xﬂédr@m y
given by the threshold value. In a further enbodinment a pblock co

~detection ¥akRes ansimsge vigaalvaiipn iorhe sonyriec fraghesry dpmaist wich # galustcapiansd: put

by an err of i ke dPLAGL ORI B AR WUt 50 U LG AnE UBhRE S TehbRiEY S

determ ned to coftain errors In e error

- states by donmimisicontainedin theirangetf ehluessandautpuitsendodad datair al i ty of bl ocks,

whi ch perfornms error detection of data in block columms based on that count

. nunber and a preset threshold value and which outputs all error detection
' state of data i blmlferCéﬁayém&emAtfuureh&tﬁedemcliamntm1@n%0w¢hﬁ&écme§haa

mul ti pl exi ng means whi ch_receives threshold value contr I nformati on which

_updat es t Hereshpld ¥plue Meriabi Y defining avengholyalyes of an d3age-wgnal value in & ffegpency
- threshol d g ﬁ&?aﬁ&%f@%& 9{;951”%%9@ deficy Q%nﬁﬂpo\?\ﬁg E&& ed! ﬁamiué MH:F her

" enbodi nent 1's provide
. threshol d m@lnaerepizms ra xmageongmin(aiucwnt

 Gecodet? ararian B TRRES v iR el Rk ol wBBE Rl b BOEFREET e
-based on tt‘ruquérltlyeish@lxﬁswmu@catmh@ eiinpé Of vxl Rt d bl epesdedidam. er r or

an anal S, nn% neans eco es and analVses
cagonverasd fregurndediobiain i mevalic An

detection in the block data and outputs an error detection 30 state based
on the updated threshold value and the inmage signal in the frequency

domein. 6 JamsinRORAbolmeh) it chidk bloek dREROAIIBAL recBivEh BB VisheTeans

i s provided which receives thresh ol d value information used when the

* encoded dalefningleuengeiofificnvepcies ahien image signehlist in a frequency domain and an image

15 signalina frcquency domain, and performs error detection in a block data and outputs an
error detection state based on whether or not a non-zero coefficient which corresponds to
the highest frequency component of the cocfficients contained in the image signal list. in
the fréquency domain is contained in the frequency range given by the threshold value.

20 In a further embodiment, the error block detection means receives a threshold value
variably defining a range of frequencies of an image sfgnal list in a frequency domain, and
performs error detection in block data and outputs an crror detection state based on
whether or not a non-zero coefficient which corresponds to the highest frequency
component of the coefficients contained in the image signal list in the frequency domain is

25 contained in the variable frequency range given by the threshold value,

In a further embodiment, the encoded data value limiting means receives a
threshold value defining a range of frequencies of an image signal list in a frequency
domain and an image signal in a frequency domain, and outputs encoded data which makes

30 coefficient values, which correspond to frequencics above the threshold value, take a value

of zero based on whether or not a non-zero cocfficient which corresponds to the highest



I mage signal distribution in the frequency domain and which multipl exes and
out puts such threshold value information to the encoded bi 6 Jahuara@003he
encoded data val ue control 5 nmeans outputs encoded data in which the inmage
signal distribution in the frequency domain is |[imted based on the
threshold value information. , In a further enbodi nent, an anal ysi ng neans
I s provided whi ch decodes and anal yses threshold val ue information used
when limting the inmage signal distributionin 10 the frequency domai n by
t he encoded bit stream The error bl ock detection neans perforns error
detection in the block data and outputs an error detection state based on
the threshol d val ue informati on decoded and anal ysed by the anal ysing

means. In a further enb 'leant - & hultiplexing peans .is qrovi&g? whi ch

mul ti pl SESHEREYFOTPoBERATEe FOTRICIERE (ARAIAt] Bt SRESOFIEPRIT e dipqURRAN ng
whet her : L, .l,ls perform a

limti ngg fa"ég? fgf?g‘%%£§ﬁ’g%%%ﬁg§°%%S%Yéﬁewctggg@%%\ghﬂg e'perfor ne a
limting operation based on the limting operation control information. In

a further enmhodi nent, an_anal ysing neans s provided whi ch anal yses
liniting zo%e@ﬁﬁ% EBROREREiN s FREGUSA geﬂﬂtwéuenlé@m [F4ONE tTEEAYRS Bhe
errors b aTal =nerf or i 0 € ck.datq and
Ut puk o a5 HokP VERE (M RRaRTe £ r e f ool A ool Tl vl e B B

i nf or gagicqmnﬁyalomﬂﬂ_ ' ammﬁmagaaﬁx_al Ega m_qumcyﬁddmﬁtzzhemd en@odsihéﬂa?ﬁc.d dsta |
provi ded, wit ni tori ng nmeans i nonitors the 2~ strength of a receive
si gnal B@%E@g%d%fﬁawag valuesaifiis §paeFPeRALIe meamcp&va the tereshald
value ConbEOlud! SRalud BF KA0UERbA Id10 wheliir SN 2V BbHS e EBefBEnL WIRER P! OCK
- detection neans pertorns error detection 1n bl'ock data based on a ‘
moni t or éangespersds| tb theThighestrfmqubhaciomigdrent ofthe reeffrianntombisedin the dmhge d

val when perform ng error bl ock detwectjon based on the threshold val ue
contPol “g’l“ﬁﬁ%ﬂ 1 thS FFENeneb APFaH ﬁgcoﬁmé inge TqHeRc) THER VaHBRIY iGN DY t he-

noni t or KRG ABRISvARRI tors the generation of bit

In a further cmbodiment, a block column detcction means is provided which is

given an error detection state output by an crror block detection means, which counts the

15 number of blocks determined to contain crrors in the block data of the error detection states
by a block column unit which is comprised by plurality of blocks, which performs error
detection of data in block columns based on that count number and a preset threshold v.ﬂuc

and which outputs an error detection state of data in block columns.

20 A further embodiment is provided with a multiplexing means which receives
threshold value control information which updates the threshold value and which
multiplexes and outputs such threshold value control information to the encoded bit

stream.

25 A further embodiment is provided with an analysing means which dccodes and
analyses threshold value control information with an input encoded bit stream. An error
block detection means inputs threshold value control information decoded and analysed in
the analysing means, updates the threshold value based on the threshold value control
information and performs crror detection in the block dzta and outputs an error detection

30 state based on the updated threshold value and the image signal in the frequency domain.



6 January 2003 _g_ errors when receiving an encoded signal as a

transm ssion state and outputs an activation control signal6 Jdnuaty 2003 vat es
or dots not activate the error block detection neans based on a bit error
generation state. 5 6 January 2003 -10 T he error block detecting nmeans
perform detection operations of error blocks based on the activation
control signal fromthe nonitoring neans. 6 January 2003 -11 A further
enbodi ment is provided with a nonitoring neans which inputs a nmedi a packet
colum detects bit errors in the packe. based on error detection encoding
added to the packet unit, counts the nunber of bit errors in a nmedia packet

unit) and outputs an activation control signal to activate or not activate
.based on a_shirt in.the count

(1 2% LB A5 B, S T g i B
threshold value information used when the encoded data value limiting means limits the
image signal distribution in the frequency domain and which multiplexes and outputs such
threshold value information to the encoded bit stream. The encoded data value control

5 means outputs encoded data in which the image signal distribution in the frequency

domain is limited based on the th:esho}d value information.

In a further embodiment, an analysing means is provided which decodes and

analyses threshold value information used when limiting the image signal distribution in

10 the frequency domain by the encoded bit stream. The error block detection means
performs error detection in the block data and outbuts an error detection state based on the

threshold value information decoded and analysed by the analysing means.

In a further embodiment, a multiplexing means is provided which multiplexes and
15 outputs limiting operation control information showing whether or not the encoded data
value limiting means will perform a limiting operation. The encoded data value control

means performs a limiting operation based on the limiting operation control information.

In a further embodiment, an analysing means is provided which analyses limiting
" 20 operation control information by the encoded bit stream. The error block detection means
performs error detection on the block data and outputs an error detection state based on the

limiting operation contro] information analysed by the analysing means.

A further embodiment, is provided with monitoring means which monitors the

strength of a received signal of encoded data as a transmission state and outputs a threshold

0]
wn

value control signal for controlling a threshold value when the error block detection means
performs error detection in block data based on a monitoring result. The error block

detection means controls a threshold value when performing error block detection based on

the threshold value control signal from the monitoring means.

In a further embodiment. the monitoring means monitors the generation of bit



6 January 2003 12 bl ock detection operation based on t he activation
control signal fromthe nonitoring mean BRI EF DESCRI PTI ON G ;JhiaPRoNY NGS
Fig. 1 shows the structure of a video data hierarchy in H 2G. Fg. 2
shows the structure of a macroblock. Fig. 3 shows an exanple of a
conventional encoded bit stream Fig. 4 is a block diagramof the structure
of a conventional inmage decoding device using H 2G3. Fig. 5is a block
vi ew of an inmage decodi ng device according to a first enbodi ment of the
present invention. Fig. 6 shows a maxi num val ue tabl e/ m ni num val ue table
when inter-encoded node has a maxi mH8 val ue/ m ni nrum val ue tabl e storage
section in a first enbodi nent of the present invention. Fig. 7 shows a
maxi mum val ue tabl e/ m ni znum val ue tabl e when intra-encoded node, has a

Maxi Mumeyeksaehd BtdRnd YRl HEoded@ BlpRalsds Y RARMSAN Bfic hid Butbiik 5h a8fRRGRHMENt  Of
the present inventijon. Fig. 8 is a flowhart showi ng the process perforned

in a mufPRERhsigselwhichpetivainn of dopenetastiuate demerasdiloakndgtestian meeng basedodi nent
of the Bh%%ﬁthkgﬁgﬂﬁbﬂgmnfig- 9 is an exanple of inter encoded node and
shows an exanpl e~of a quanti zation index columm for color different
conponents. Mrre precisely, Fig. 9 shoe=s an exanple of a quantization

i ndex. colum of a 6 January Q003 decoded bl ock unit. Fig. 10 shows an
exanpl e of a quantizationl index colum O a block unit when the

guanti zation index colum shown in Fig. 9 is not correctly decoded due to
an error. Fig. 11 is a bl ock diagram show ng another structure of an inage
decodi ng device according to a first enbodi nent of the present invention.



Fig. 1? shows a maxi mum val ue tabl e/ m ni num val ue table for inter-encoded
mode stored in a maxi mum val ue/ m ni rum val ue tabl e storage ggghiif020hgn the
i mge decoding device is conprised as shown in Fig. 11. Fig. 13 shows a
maxi mum val ue tabl e/ m ni rum val ue table for intra-encoded node stored in a
maxi mum val ue/ m ni nrum val ue tabl e storage section when the inmage decodi ng
device is conprised as shown in Fig. 11. Fig. 14 is a bl ock diagram show ng
the structure of an inage decodi ng device according to a second enbodi nent
of the present invention. Fig. 15 shows a correspondi ng table of

quanti zation step size and i weightedOeoefficient stored in a weighted
coefficient determnation section in a second enbodi nent of the present
invention. Fig. 16 shows an exanple of a maxi mum val ue table and a m ni num
val ue t it erérgedkeicicgsh BaidiRrfohOddi@tion 0pdrhicnk @Nbrrstislodksibaselionthd 5. Fi g.
1 i is a block diagram show ng another inmage decodi ng device according to a
second é%ammmr%g&ahéwm@swwrmséﬁﬁn&n. Fig. 18 is a block diagram
showi ng an i nage encodi ng device according to a third enbodi nent of the
present invention. Fig. 19 is a flowhart show ng the processing of the
maxi rum 6 January 2003 w ue/ m ni mm val ue control section according to a
third enbodi ment of the present. invention Fig. 20 shows inter encoded nobde
and shows an exanple of a quantization index colum for color difference
conponents in order to describe a maxi num val ue/ m ni mum val ue contr ol
section according to a third enbodi mrent of the present invention. Fig. 21
shows a quantization i ndex colum when controlling the quantization index
col um shown in Fig. 20 by the nmaxi mum val ue/ m ni mum val ue control section
according to a third enbodi nent of the present invention. Fig. 22 shows the
"sequence of zigzag scanning in a third enbodi nent of the present invention:
Fig. 23 is a block diagram show ng anot her arrangenent of an image encodi ng
device according to a third enbodi nent of the present invention. Fig. 24 is
a bl ock di agram showi ng an arrangenent of an inmage encodi ng devi ces
according to a fourth enbodi nent of the present invention. Fig. 25 shows a
quanti zati on i ndex colum when controlling the quantization index colum
"shown in Fig. 20 by the nmaxi num val ue/ m ni num val ue control section
according to a fourth enbodi mrent of the present invention. ' Fig. 2Gis a
bl ock di agram show ng anot her arrangenent of an i nage encodi ng devi ces
according to a fourth enbodi nent of the present invention.



Fig. 27 is a block diagram showi ng an i nage decodi ng devi ce according to a
fifth embodi mnent of the present invention. Fig. 28 shows thg ghenr0603
capacity of a valid coefficient position storage section according to a
filth enbodi mrent of the present invention. 6 January 2003 Fig. 29 is a
flomchart of the processing of a valid coefficient position conparative
section according to a fifth enbodi nent of the present invention. Fig 30
shows inter encoded node and shows an exanple of a quantization index
columm for color difference conponent in order to describe the operation of
a valid coefficient position conparatlive section according to a fifth
enbodi nent of the present invention. Fig. 31 shows an exanpl e of decodi ng
under the influence of an error contained in the quantization index colum
shown in Fig j 32 1 ol ; ' t: genment of
an i mage de6%5?ﬂgr§g@f%§%gt§ r%ﬁ%ﬁpggggqgﬁﬁgﬁﬁgﬁg%g?%@g??o liﬁgﬁg?ésent :
i nvent i packetfiobunBdtecss kit birarskin theamekenbabrwmerrardeiestiore enbodindiaddeddtovi ce

accordi tq a sixth enbodi nent of. t he present. invention. Figq. 34 shows a
cor 1 e pORAPS i 4oV i SHEPSth h cBtinnch PRta AR i, aed BURFY e, ont

st or ed dctiv@ionioghé1ashraDeSf ddtivhiedr ndeidivhieNBd k9ot KI6EK dectioR nfeafd i dbt

enbodi nent, of the present invention. Fi% 35 ,shows an exanple of a valid

coef i agask on el inghe cqunt yalup-e hesraTos biask dstergpramemss SRERENSEISHPT ci ent and a
valid coefficient threshold value in a valid coefficient position
conparative section in a sixth enbodi nrent of the present invention. . Fig.
3G is a block diagram show ng anot her arrangenent of an inmage decodi ng !
devi ce according to a sixth enbodi nent of the present invention. Fig. 37 is
a ‘bl ock di agram showi ng an i nage encodi ng devi ce according to a seventh
enbodi rent of the present invention. ‘Fig. 38 shows a flowchart of the
processing of a valid coefficient position control section shown in

enbodi ment r of the present invention. 6 January 2003 Fi x. 39 shows an
actual exanple of a quantization index colum in order to describe the
operation of a valid coefficient postion control section in a seventh
enbodi nent of the present. invention. : .



Fig. 40 shows a quantization index columm output by the valid coefficient
position control section according to a seventh enbodi nent gafantiag 3008sent
invention. Fig. 41 is a block diagrgg1shomﬁng anot her arrangenent of an

i mage encodi ng devi ce according to a“seventh enbodi nent of the present
invention. Fig. 42 is a block diagram show ng an i mage encodi ng device .
according to an ei ghth enbodi nent of the present invention. Fig. 43 is a
bl ock di @&Eﬁ”amemﬁgom%w hAEERNGLABBL 1 Afiv o h "BEREINSRH AN HRY ithe
according to an eighth enbodi nent of the present invention. Fig. 44 is a
bl ock di BgnaymWetdsan i mage decodi ng devi ce according to a ninth

enbodi nent of the present invention. Fig. 45 shows a flowhart of the
processi ng of an error bl ock colum detection section shown in enbodi nent 9
of the present invention. Fig. 4Gis a block diagram show ng anot her
arrangenent of an i mage encodi ng device according to a ninth enbodi nent of
the present invention. Fig. 4 r is a block diagram showi ng an i mage
encodi ng device according to a tenth enbodi nent of the present invention.
Fig. 48 is a block diagram showi ng an encoded data v glue limting section

accor di ng. [ fAih nt invention. Fig. 49 is a

bl ock dgaﬁﬁ%%ﬁgﬁ%%@?%mmg#ﬁ an encoded data value limting
section according to a tenth enbodi nent of the present invention. 6
January 2003 Fi 0,is a.block diagram show,ng ,a syntax. t4 3l exi ng

secti on, accoro#%gqt%mévstgfﬁﬁu@ &%chqﬂm@%%}bﬁﬁééé‘my }rﬂﬁe Gl%on. Fig. 51
shows the relationship between a wei ghted coefficient. and an encodi ng

|'dhguage corr espondihng, i ed coeffigjenpt according to a tenth
errT)’odi ment of effﬁTeQ%rhggesn@ea?t\r{l@gn ileo(%ﬂ.a g}%cgbgjf%ghoms an exanpl e of an
encoded bit streamoutput fromthe syntax rnultipleting section shown in

Fig. 50. Fig. m3 bsHawd ﬁe%xqmé%ﬁnace‘on%ﬁm%ral@hﬁ@@&?fﬂﬁ?ﬂx@;m@l synt ax

mul tipleting seCfion according to a tenth enbodi ment o e present
invention. Fig. 54 shows an exanple of an encoded bit stream output from
t he syntax nulRigplieid adbleektdiapr shovhthe stingetudd.ofFa GonSbntisnal bhegle

di agram of anot ker. arran of an inmage encodi ng device according to a.
~tenth er@&ﬁ&r%ae et“ﬁ’é‘%fg?@?t invention. Fig. 5Gis a block diagram of
the overall structure of an inmage . decodi ng device according to an

el eventh embodreRts AfnhPR WEGTEHn IRYES WePMing device according to a fixst

embodiment of the present invention.

Fig. 6 shows a maximum value table/minimum value table when
inter-encoded mode has a maximum value/minimum value table storage
section in a Brst embodiment of the present invention.

Fig. 7 shows a maximum value table/minimum value table when
intra-encoded mode has a maximum value/minimum value table storage
section in a first embodiment of the present invention.

Fig. 8 is a flowchart showing the process pexformed in a maximum
value /minimum value comparison section in a first embodiment of the
present invention.

Fig. 9 is an example of inter encoded mode and shows an example of

a quantization index column for color difference components. More
precisely, Fig. 9 shows an example of a quantization index column of a

12



Fig. 5r is a block diagramof an error bl ock detection section according
to an el eventh enbodi ment of the present invention. Fig. 58gign3&rh06%

di agram of anot her arrangenent of an error bl ock detection sectioh
according to' an eleventh enbodi nent of the present invention. Fig. 59 is a
bl ock diagram of a syntax analysis section according to an el eventh

enbodi nent of the present invention. Fig. GO is a block diagram of another
arrangenent of a syntax analysis section according to an el eventh
enbodia;nﬁ §f tﬂe pr@sent 6 January 2003 nention. Fig GlL is a block

di agr anSF e RIPHEF Y r angement . of the overal | structure of an image
decocl i ng device according to an el eventh enbodi nent of the present

i nvention. H | S8 .0 9¢ [ .he. | t an i mage
encodi ng devi e Rl 8 ESSURET ARG AL S A FRUHE LRI ent on.
Fi g. Gmitswhehl Quk qdratizamoof inalesy palaxnmshoil et iffig. Hets ot cateamtldi ng to a
twel ft i f.. e present invention. Fig. &4 shows the relationship
betmeé%xgﬂggﬁpg?gg%gfﬁ%ﬁént t hreshol d val ue and an encodi ng | anguage
corresponding to each valid coefficient threshold value according to a

twel fth embogigrent i9f bRRLPABIEAM SAYRMAE Uhotkbl stietBhOWT AD igxgyEpl e of an
encoded bit stream out put frongthe s%nagﬁ nu%glpleX|ng sectiqgn according to
a twel 180 IENG JaVIseACCRY UPBLoFR BEEnemPAGERER bAL te BresegtiBvenBPBek di agram

of an image decodi ng device according to a thirteenth enbodi nrent of the
present invegtion, Rig. G/ is_a block,di of .an _error bl ock detection
section accof ngzt%m%v‘"t A FEASHR R FEbus ﬁt%h?emgpnpﬂg%r @é‘ﬁt t‘%ﬁ\?e ti on. Fig.
&S i s iatbr-enkodédgmade otoardt her a anraxmgeme ny abfe/minennor  biluek takleect i on
secti o j I g [ o h. | ion. Fig.
o 1 s BRI bR U SR A SR U PRR s Bl S SR h T

t hirtebht h enbodi ment of the present invention. Fig. 70 is a bl ock di agram
of an inmage encodi ng device according to a fourteenth enbodi nent of the

resent invepntion S ) .
P lglfr. 13 sq'xows a maximum value table/minimum value table for
intra-encoded mode stored in a maximum value/minimum value table
storage section when the image decoding device is comprised as shown in Fig.

11.

Fig. 14 is a block diagram showing the structure of an image
decoding device according to a second embodiment of the present invention.

Fig. 15 shows a corresponding table of quantization step size and
weighted coefficient stored in a weighted coefficient determination section in

—

a second embodiment of the present invention.

Fig. 16 shows an example of a maximum value table and a minimum
value table regenerated by the weighted coefficient shown in Fig. 15.

Fig. 17 is a block diagram showing another image decoding device
according to a second embodiment of the present invention.

Fig. 18 is a block diagram showing an image encoding device
according to a third embodiment of the present invention.

Fig. 19 is a flowchart showing the processing of the maximum



6 January 2003 Fig..71 is a block diagramof a syntax multipl exing section
according to a fourteenth enbodi nent of the present inventi@nadtiddy 2003
shows an exanpl e of an encoded bit stream output fromthe syntax

mul tipl exi ng. section according to a fourteenth enbodi nent. of the present
invention. Fig. r 3 is a block diagramof another arrangement of an inmage
encodi ng device according to a fourteenth enbodi nent of the present
invention. Fig. i4 is a block diagram of an i mage decodi ng devi ce accordi ng
to a fLHtanth enbodi ment ?f]the.gresen;.invention FH?..iS IS ﬁgblock

di agr arABF BIUPHIE R HRGCHRIOT SERITDACRICHPEIRG 18D e URR WB8di ment of
t he praeeaht imwenidon. Fig. i6 is a block diagram of another arrangenent of
an i mage decodi ng device according to a fifteenth enbodi nent of the present
invention. Fig. i7 is a block diagram of an i mage decodi ng devi ce accordi ng
to a sixteerfily. eéibatioventinedr temeopedsantlei audnshowns &Fngexa8pies of bl ock

g e , b ; eent i ment
of "CnelUAiGTHARLACEAURT BT L60, QPR b BpARHE R0 B HO0! TEhe
error Checudei armasimuat ivedue/onnimung estlite nccadedr géation acaokyegntoeent h

enbodi B ffholiG cRE SEERL gir@é’cﬁfttih@@ntighg- 80 is a block diagram of another
| mag

arrangenent of an 1 nmage decodi ng device according to a seventeenth
enbodi ment of the present invention. Fig. 81 is a block diagramof an inage

decodi ng deviige BICGRLHsNY. ghdntizafiod ALY c8R@n 28hen controlling the
quantization index column shown in Fig. 20 by the maximum
value/minimum value control section according to a third embodiment of the
present invention.

Fig. 22 shows the sequence of zigzag scanning in a third embodiment
of the present invention.

Fig. 23 is a block diagram showing another arrangement of an image
encoding device according to a third embodiment of the present invention.

Fig. 24 is a block diagram showing an arrangement of an image
encoding device according to a fourth embodiment of the present invention.

Fig. 25 shows a quantization index column when controlling the
| quantization index column shown in Fig. 20 by the maximum
value/minimum value control section according to a fourth embodiment of

the present invention. '

Fig. 26 is a block diagram showing another arrangement of an image
encoding device according to a fourth embodiment of the present invention.

Fig. 27 is a block diagram showing an image decoding device
according to a fifth embodiment of the present invention.

Fig. 28 shows the storage capacity of a valid coefficient position
storage section according to a fifth embodiment of the present invention.



an ei ghteenth enbodi mrent of the present invention Fig. 83 shows the
structure of a nedia packet Fig. 83 is a block diagramof a wgqgﬁgggbg
anal ysis section according to an ei ghteenth enbodi nent of tﬁe preSent
invention. Fig. 8:1 is a block diagramof an error nonitor section
according to an eighteenth enbodi mrent of the present invention Fig. 85 is a
bl ock di agram of another arrangenent of an i mge ~ decodi ng device
according to an ei ghteenth enbodi nent of the present invention. DETAILED
DESCRI PTI ON %E THE PREFERRED ENMBODI MENT I n order to desgribe the present
i nvention i nfaged? &f addewrhart plethsr Bross singvelng ver dnfaath gengestitied with
ref er egempla@atite ac&OFPaRYIRITS Ot 8. fiETDoshmBALm dnAnoe Xl | e@bnan | mage
decodi ng device provided with an error block detection section will be
descri BRYEWRYh respect to a first enbodi ment of the present invention. The
err or block detection section detects an err or generated by an encoded
bit stream generated,by H 2G3 vid conpression encoding in.a block unit
on the basi s%gg' ePhQ%’sa”?/tﬁll u%n%q&%n TPHE ! ﬁ%ﬂ“'scmqu‘taé’&lplteoohﬁe
f r equemopndzaeon indecaohannddy coloa diffage cetonbyoreertaxi ondey taldesciding a
m ni nu i re:pr -t hr ld v S.: Fi i hl.o di agram
of "an Tt DUl SR BGRB8 SR PR R e R r e2en
i nvent iadiithlembodinfénpuefahermpieerhioeemtimr.al 1 is a syntax anal ysis section,
la is a quantization index colum, 1b is an encoded node, |Ic is a block
nunber, 1d is _a quantization step size, le is an_errqr syntax detection
signal, if idis dcyhewsrm eyamplaeel deapdingivader FhRilptINenss GEARI SIRMIM val ue
tabl e gbefA868dS$8%heQhantidatich FRENAYMMA LI86WhRhFIgMB0, 6 January 2003 val ue
conparison section. -io is an error bloc): detection signal. .~ is ~In
~error block detection section conprised by a nmaxi mum val ue/ m ni mrum V~|tl 2
tab: eI st 01" a¥keg SeTisl A block-diaghrhth @hd\i'ﬂragi&h&ﬂhelkl dhruaktelnltldf lahnl ilnhé%ellll
v~3lt - 7.al' 1504 L or t. ns). 5is a
Fover s SefRbR i poR A B B b B R B
generator, r is an error processor, 8 is a switching section. The operation

of ‘the i nvention g4 il erg%ﬁcmsJﬁEn@egpwvirm alesh hideodteammgasoded and

mul ti pl exed.by-an i.mgge encodin evice (not. shown)“1s input”into a syntax
anal ysi2§CEERE &p alslgahe@r?‘i’é’l%'}‘élieggcé thyBEeAgRYENHAR- | nage data and al

| ayer information such as picture |layer, GOB | ayer, macrobl ock layer is

performed by H 263, syntax. As a resul th uant.i zation_index cojum |a

of the obtai #(;El‘ ggi}}é}/%iat CQaerR Ebjdéﬂlei&e&)‘a?gz ﬁ?lbust P PR A Maxi mum

val uel weaighted sedfficieno sparidsan secgh i Gefficienb deteunimzdpn $euticn Encoded

nodel i gtsqgﬂggﬁ%%%gm@g%hﬁg Pé*ale‘?l%nﬁs%vrﬁigﬁ maxi mum val uel m ni num val ue tabl e
[ N2 and ot he F C

st orage sect!l everse ecoded i mage generator G A bl ock
nunber | c which represents bl ock position information is output to the

maxi mum val ughgl B5MdAbWal HE &:adthBle tofr 200alS8 Cddetciént Ahdesidldzablan step

size Id is . output to the reverse.quantizgtion. processor 5, At.this tineg,
when i HaERnsrated Bioing h g b GO IO oI R & RBVE! FoCBRa, thigehpl

anal yzed]uanirer a ovaldntcaxffitedrerc tpasitishgramg @ ativeoseptitnt dnt ke séxthor

proces 71:1.0 ff Flg. .6 shows a maxi mum val ue tabl e/ m ni mum

val ue t%%{hoedn\&\ﬁgk%?kpgP—lg%%:%tdlg%g%gg' has a maxi mum val ue/ m ni nrum val ue tabl e
storage section 2. Fig. i shows a nmaxi mum val ue tabl e/ m ni nrum val ue table

when i nt r a- engedes; M IS0ARE Rr K HUAYALHEH AN, 8k AL BTH oY 3hus 4D e

decoding device according to a sixth embodiment of the present invention.

Fig. 37 is a block diagram showing an image encoding device
according to a seventh embodiment of the present invention.

Fig. 38 shows a flowchart of the processing of a valid coefficient
position control section shown in embodiment 7 of the present invention.



storage section 2. The maxi num val ue/ m ni num val ue table storage section 2
prestores four types of information in each encoded node asgSfag 200
respectively for exanple in Fig. Ga) ~ (d), Fig. r(a) -- (3). #ﬁgs ?oul
types al'e a table 6 January 2003 sh~n~~ing IIli7lill1121111 \'~l1lue
(hereafter ma nun~ value table) and a table showy m ni nrum val ues
(hereafter 1111111117 L1171 V~Ille table) based on ~n encoded node (intra
encocl e~l nodelinter encoded noue). and signal conponent (Il 1nllllc~l1C2
Co0111~J0O17elkt ) QL . di rence. ¢ nept) . h tabl. S in Fig.
&a) ~ (d) afﬁge'%%rﬂ’Qt‘g)‘I’E%fgb“ﬂh%‘s“qg_Bge- §€% fh”a‘guﬁgr%‘?nﬁs%ﬁdg%ghi%lfmdf‘ues with
r especerdes toetgseribevdequanniizatol analitieredicientipsiticn ofnaobkestionumi t (8

Pi el Sagefehinembodiie BX ALYl HGATEAAYM val ue tabl e storage section 2
sel ects a maxi num val'ue table“and a m ninmum value table fromthe four types
of maxi mum val ue tabl es and four types of mninumval ue tables based on a

bl ock encodeggrodg Lo daaqééxgﬁeét.i&&%qeﬁn&?laka;ﬁ! uit" B £ \Rllgek  number

| c and oyfputs the result t0 the nma~cimum val ue/ m ni rum val ue conpari son
sect i ofPEIICIERT ROSHHDR éomﬁéﬁw sepfaoR AeeIEangba@ eyenthieapbodingentnel Heock
nunber pidzenwiighefigpresents bl ock position information is 5, the maxi mumv
al uel m ni nrum val ue table storage section 2 selects a maxi num val ue table
and a mninumvalue table. for color difference conponents and inter
encoded as sRogwii is Fblpck@iapr amdsK alyinlgr #icthet @rrakg@mer} of Fhdnsgdeect ed

maxi mu . e mnj val we table ar tput to.the maxinmm

Vol o) TR IR BB Ll T S b BB G B o Bles B el

showi ng the processing perfornmed in the maxi mrum val uel m ni rum val ue table
compai zson Seedi 98 3 £1ERELY aldSaBR BN YA L MR Y e deahlee

conpari son section 3 performs. a conparison-to determ ne whether or not a
val ue a¢c0aﬁmgfman@mhﬁuepmﬁl@@n&g&m prespptagventiong | = 1,

2, 8) (hereafter index value (i, jj) contained in the quantization
i ndex colum.la gi a Eio k. unit exceeds a maxi num val ue ﬁh?reafter maxi mum
value (i, j)J'&H ¢ Rlqokediagt A, SO WIRE FRARCE SETARETRERha! ARFABS val ue

t abl e és¢abingBeviceNmgcosdnyg BT cigthnerabodint @studf thef pidzent dnpatticon i n step
ST2, the index value (i, j) exceeds the maximumv aloe (i, j) (step ST2 -
''Yes"), the_v clue "t" is output as .,., 6 January 2003 ail_ei~i ~ox~

bl ock cietecFi® Hgas atblocki dirghm rhovdnigoan imagei decpding~ldeviog the step
ST ?, Mt%@diﬂ?t&ﬁ%ﬁﬂh%%&ﬁﬁfé‘?ﬁ%f%er‘(}a'&‘@séd‘ﬁh%nﬁ%h‘!e (i. j) and the

maxi num value (i. j) 1s conpleted -ith respect to all G 1 index nunbers and
the index value (i. j) does not. exceed maxi mumvalue (i, j) (step ST1

"yes'"), t hnggzrnms}llsw d ﬂopehfagr mﬁdmei prddaesingna myéf@- biblt:krcmxlrmnmelt her
or not 4 Nadex..\v el ] Of..1 he qu lzatlon lndex.colum la 1s | ess
Chan + AEEEoR OB vh dp Bl o P e st e @own by “the i th

row and j th colum of the m ninumvalue table (step ST 3 " "h'o", step

ST=1) . W , L] 0. St. : i |
Gy o T ongs iR Bl bize et ARGl AHbchy S i ¥hmdn bhep iR VR €
val ue” encodingjdeviin araordingip @ pibth bmb@r%naeng@f tlmmpy;@sgmmzqanéﬁ@- t he

operation is term nated. Wen the conparison process of the index value (i,

j) and the nini r;nvaluex(oif j;). is conpleted with~respect . to all.6~ index
number s (stg‘f—)‘lg,'ngm}s "R 2‘ f"{?eﬂ"\?a’r OWFRE] angiMAsE FRCALNG %P’lcﬁl ock
det ect acoordirgnad a4antlsearbodiment of the present invention.

Fig. 48 is a block diagram showing an encoded data value limiting
section according to a tenth embodiment of the present invention.

Fig. 49 is a block diagram showing another arrangement of an

encoded data value limiting section according to a tenth embodiment of the
present invention.
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ST5). Arx actual exanple of the process of the ma~cir~urn valuel minirnum,
val ue conparison section 3 will be described below. Fig. 9 §g3amiargze0®! e of
i nter encoded node and shows an exanpl e of a quantization index colum of
color difference conponents. More precisely) Fig. 9 shows an exanple of a
guanti zation i ndex columm of a decoded bl ock unit. However the situation is
assuned in which a quantization index colum la as showmn in Fig. 10 is
decoded under the ian uence of errors contained in the encoded bit stream
That is to g u treamla
shoul d be dzli%de zg&n%ja#m% %!Ot\n% t} \qﬁq Rﬂdhﬁ’%\’gg gésctsrm?s not

per f oranedrding tooa eemtdr sméwmlsmnengoi the neemwauédnbnon stream and a

guanti zation index columm la is obtained as shown in Fi g 10. In this case,
t he maxi num_val ue table and the m ninrum val ue tabl e January 2003

sel ect ed by ¥ige Sdnshaws e velationshinmbaiwieen apveighted gpelficient apd ad i s

adapt eghdo@ingd QEB%Q%%@%%‘MQ@&QB Q'\ﬁ@ﬁ%ﬁ@&eco%@ﬂa‘éﬂ%néc%mdﬁwsf@vm in Fig.
G(c) and (d)~ he.val ue of . the maxinum val ue table and the m ni num

val ue fteaﬁh@na@@ﬁmm QIrthee; @ESGX’E)DWI‘I’H) sel ected by the maxi mum v

al ue! m ni nxum val ue tabl e storage section 2 is conpared with the vaI ue of

t he quantlz Jon_l dex colum 1.a k. unit sho the v

clue 1 TR TGS B B TRAIE A g Sihded s Secam B pot Toimaine

det ectsi}@naSIrgﬂbthplexm§ismeorI EEOWﬁ|iH§1@_DO r 0) of the ~""'" rowi'"'" colum

and the value (_ -G&3) of thei'"" row 2''' colum in the quantization index

colum |l a of the block unit shown in Fig. 10 are respectively | ow er than

t he m ni mumkigal &3 lshavblcmkbyhagmml of another 'avranggment aafdai syntaxow 2'

col unmyf; 15&%ansémrq 830 8023 %EHW{‘ LRALGHIm e df thid Fhfsem @

quantization | ndex co a of° a block unif output by the maxinmum

val ue/\WvaREGR: val ue conparison section 3 is output to the switching section

8. The switchi ng section 8 switches the output based on an error bl ock

det ectlon Si 4a. That is to,sa en error bl ock tectlon si gnal

T8 e von SRS LEhertn sRetRIS BY snctrodst b5 SR aStRET ST R | 2t on

i ndex smitammhbmp]fexmg)bwkomehbwnandﬂutgpﬁﬂ.to the rev erse quantization

processor 5. On the other hand, when the error block detection signal 4a is
"1") since an error block is shomn to be present, a quantization index

col urm | a ofFigl. o3k isnatblogkodiasuany oft arotder orrypnEeased of amhmagsver se

quant '@x?éo'd?xi‘%ﬂ'égfc%sﬂbl cﬁn@%’o@ié‘f&h%xﬁ%&fﬁi@nﬂb’ﬁfﬂé B4R iRVOEESS, W th

respect to the quantization index colum la of the block unit using a

guanti zation step size |d input fromthe syntax analysis section 1.

Thereaf ter aFIgT560f i bloeht dizpham Jff tlod dvieealdl eiekictunid of sarodinmge to t he

gener POt Rpohe ok PG ST e hn L G BY B AR (B RO

coef f iigiventiomel urm i f of the block unit and generates and outputs a decoded
i mage mat chi ng the encoded node input by the syntax anal ysis section 1. 6
January 2003 _Since there _is an error )l och. thebgror processor y perforns

a suppressi om®Df dér iord gaesk @r@@%ﬁ‘sé’é 8R 8v¥qrr BlocketdRIECtA WGEWR s t he

gener aé&@l&?@oﬁbegnlemtmbédlwéﬂﬁie'ﬁhrésbﬂﬂ%v@rﬁﬁwn la is xnhut from
the bl ock unit by the s~~itching section 8.

Fig. 58 is a block diagram of another arrangement of an error block
detection section according to an eleventh embodiment of the present
invention.

Fig. 59 is a block diagram of a syntax analysis section according to an
eleventh embodiment of the present invention.

Fig. 60 is a block diagram of another arrangement of a syntax
analysis section according to an eleventh embodiment of the present



An exanpl e of suppression errors using an i mage decoded i nedi ately before
the bl ock Generated by the error will be described bel ol v agjanudrpbos of
suppression error positions. For exanple it is assumed that an error is
detected in block data in the fourth macrobl ock contained in the.second GOB
of the image. In such a case, block data exists after the macrobl ock
generated by the error and contained in the second GOB, that is to say) a
macrobl ock in a position froma macrobl ock containing an error-generated

bl ock {,.¢t{H@erobl ock contained up to the analysis of the nest unique word.
Such bIock data is adapted to be replaced by bl ock data contained in the

i mredi ately previous decoded i mage at the sane position as the above bl ock

data. Thus apgor@ing 5%16&@%&35@5% ¢f ahbthe RESS{ fifeh @ oPahkosreradpi d
det ecti on of ar}E err.or q?Ck in n encoded, .bit stre m by. an 5 or bl ock

det ect POHCERE Amage Oéh%ao LS8 ascerdig st @ ‘eﬂ’ébl%w s

gener abfthd praa@nengesedodi t stream by the error processor i. Thus it is
possi ble to reduce deterioration in image quality at error generated
positions. That is to say, when error detection is delayed, data contai ned
froman erroFige62rat adbhickcididgram bifotlke iavewhll chtractwure sfipg dasigen i s
perfor - n €« shoul d be
decode gosd'lg %égtuﬁm@‘%;] d'm%% glt{vg %He%ﬁ]ﬁ%“t orfgg]ﬁs}%?c u@‘i@’glﬁmgge
deterioration. How ev er it is pOSSI ble to prevent such conspi cuous i nage

qual ity det epipr@t isog Rgéu‘haﬁ BRPEF Qrsgﬁ?éég{ulhp@%n@@eéﬁr ‘hoécc?l 8%

det ecti on Seﬁé ove, according to erbodi nent alf i mage
decodi Hyad®piish %QO(HWQJH{@ Wﬁ@nhﬁ}@l%m%nd m ni mum val ues which are
t hreshol d val ues corresponding to G=1 i ndex val ues cont ai ned |n bl ocks.

‘Since it is determ ped et her .err.ors, are cont ai,ned enco t streans’
of 6 Janua$i §/g'é%‘g]§ﬂ9§5\cﬂfﬁ’teare§8t18%5}al(?c%€q%‘?ﬂn A ‘al’r_(fﬁ)? Lenttﬂ'e
1i 1~1t vhldet Bhtl anléﬁ&o&ﬁglmmmgﬂtamespbnm@mateam}nedzhdﬁ cbbﬁicuaﬁl e, it.

I i e e R S S T S

i nfl uence of errors cont ained in the encoded bit stream Discussion in

“enbodi ment 1f "G?%Eg\ngrhrﬁe‘i‘am%@of%ﬂe&:&%ﬁ%ﬁ%t{@éﬁ%tph@%rmé s
possi ble to ob ﬁgget e sane a vantgle even ~~ jgbanot hey. decodt %wrret hod

whi ch §RFedn B s URRI @RCIEIRB Sy S S

frequepcaseti®@inirengtgh as orthogonal conversion. This process may be applied
in the sane way 'to an i mage decodi ng device in other enbodi nents of the
present invention to be described hereafter. In enbodinent 1) an inage
decodi ng devFte Ghishbleck diagrgm & awmsmdgedlechduhg deviee eccaitdéng fege

decodi Y, rcpmeslej ]ﬁn%ﬁ Fig. 11 and adapted so that
t
t he coe;ﬁlf?% entdlco urm I %Sé‘ﬁ% ocC cldud]nlt output fromthe reverse

quanti zatl on processor 5 may be isiput into the error block detection
section : 1. tbnsl§a§ealot:1aed£ugaahi 77t hAN etFHEB16H WHtettdo®f sdchignbl ock

o iAot g By, O

val ue/ rni ni num val ue conparison section 3 of the error block detection
section 4 aTied @0:d SUARSE HAN 2900, BL 6ARS dSCRELF SLRY.! Bidde rever se
processor 5 oM vat ge 18 n mval u 1% stor age
sect i ofdetechias aentacxm naquO\VéiD& toabl ehah@mhmembmmtu@ftﬁwl @13&611 as shown
in Figj \;&1(?9 ~(d) and Fig. 13(a)~(d). Furthernore the DCT coefficient
colum™if of the blocli unit is output by the switching section 8 to the
reverse DCTl decodi ng i nage generator G when the error bl ock detection

signal 4a ta @gysah%@oai dléhaﬁﬂsfh%yﬁ%whah%l&@@c&éﬁ%cm@@@%@r 7 when
t he error bI og go&gtglon él ghal 4a takes.a value of "1". Enbodi nent 2

Enbodi AR ¢rl Ofth e RYRSPRE BYVeHik-ror bl oc): detection 6
January 2003

Fig. 70 is a block diagram of an image encoding device according to a
fourteenth embodiment of the present invention.



secnon sllolvn i e~nbucl>leilt 1. Th;~t is t s~~. the error bloc!:
detection sectioil -~ i~ en~hocliiet. “~? ~~al~ies the na~iéb§qk"?ggo3
17711711 710171 \' ~I LI eS ~i ~hich are the threshold values used in the error
bl ock detection section -1 in enbodi nent 1. The val ues are adapted by a

wei ghted coefficient. corresponding to a quantization step size Id which is
threshol d value updating information. It is determ ned whether or not a

val ue of an imge signal converted to a frequency band is contained in a
ran~~e set by.the conyerted. maxi mum and m ni mum,val ues of the threshold

Vel v and i nfidhie Ta0 ek drrer hpEaRn Ry gt T et e TE O

di agr am sfowitegndn enrtrgnoec adithg pdeWiceimeadrodi. ng t o enbodi nent 2 of the
present invention. Enbodi nent 2 conprises a different arrangenent fromthe
structure of the inmage decocling de~zce according to enbodi nent 1 as shown
in Fig. 5. |RiEi®P shews @ exampleiod e encoksd bidi sneaniedetipvitnfaomothesect i on
whi ch 5&&&0}4@%@&:&1@&@%&&9rac biQte U BCIAQRLRRAL LAMbIdRRE &

detectron neans) 4. ThH s a weighted“coefficient. The operation of the

i nvent Prefenit Lnvertigescri bed bel ow. In the encoded bit stream inage data
and layer information such as the picture |layer, GOB | ayers, macrobl ock

| ayer in the_encoded big stream are ecogag and anal yzed ?y H . 6 2G3 synt ax.
As a resul t, FifeTduiinfi PHGKoAIIRABK WoPBANaTaalHangeanent A1 el B3 unit (8
pi Xel seXcdtihbN@8yiceS agtdidihgt & tefompidditi alhlinEnti BEimhe glrdeegnpari son
section 3. The encoded node (intra encoded nodel inter encoded node) |Ib is
out put "ERHE maxi mum val ue/ mi ni mum val ue table storage section 2 and the
DCTl decodi ng i mage generator G The bl ock nunber Ic which is the bl ock

posi tion infgk ] [ u o) - ' Loy - e table
storage sect ?%gaifi P#%Igﬁ%cg‘aﬁﬁégh %Sﬁgtl%in%{&ﬁ@%eg%pq&%m&xgﬁé%r ever se
quant i 2aeienh proalswentoithe migsenfeinyendibrcoef fi ci ent determ nation section
9. At this time, an error syntax detection signal le is output to the error
processor i when_layer .infqrmation.or image tha i s anal yzed,.whi ch does not
6 January 2083t Shatieciidamany of p symtaX pR@lys SeRfoR ACERHPE P ént

det er nfifiieh ol eseisddiated dfaheqprieabhLirdfengloant i zati on step size |d and

r~~~ei ghted coefficient. Ih as shoumin Fig. 15. U5111 the table, a

wei ghted coefficient | h which corresponds to the quantization step size |Id
used in the Fegef§eisgaahlickariagram ofeanotifert herdoigarkent ofuapumage t he

maxi mu yel! 1 Bl : arg ect.l : r I 8. shown in
g, 1olE, dBvbe BRINS IBoh aeth A ehPlithent o M sl St ed
coef f i E1&QTh t akes a value of "1.1", if the quantization step Id size is
g~. ~eater than or equal to "8" and less than "1G ', the weighted .
coefficient Lh takes a,valye of "1,.0"). if the quantization s{.ep.size |d
greater hanfos ehimp Nk dactamof en figlage drindine de e RAeTEE B o

coef f i sixta¢ntithemblodsmant af tiee pteserd.iAVentiod. i f t he quanti zation step size

| d greater than or equal to "24", the weighted coefficient 1h takes a v
al ue of "0.8". The maxi mum val ue! mi ni mum val ue conparison section 3 reads
& val ues i nFigeT8riscablock diagrambf anampgendecodingdgeiseasaordingdoian t he

m i MUGLya] dden iR Rhfh dB AR 0Thb HrBBed tiwPekaowe! m nimum val ue table storage
section 2. The masirnum val ue/ mninmum val ue conparison section 3 applies a
wei ghted coefficient 1h fromthe weighted coefficient determ nation section

9 L F these vaigesgangd geflewahast dfNeve NdchEihyablighkaklbmraddtdttivnmum val ue
t abl e.

An_.exanpl e pf a.new ner at ed maxi pum yval ue t.abl e d, ni mum
val ue PEEVEUPE CORIRAL SEFUAT AGPTERE D & RN PO OPLRERE (el hat t he
encodegressds inventibar encoded, the bl ock nunber Ib which is block position
information is ~ 5" and the weighted coefficient Ihis "0.8" (that is to
say, the quantization step size is greater than or equal to 24). In this
case, the nellig. §énes at dlockexiagram adiuenotivdre aarah gamentiof van umagsbl e as

shown | {; , Ak Se ri i in Fig.
o) anicqiile SRR, abedids TR LEOCheeRhEl SRRORGHRTL Y, AR I

di f f er theente@ponent and the G4 values in the mininumval ue table
respectively multiplied by 0.8. The masinlum val ue/ m ni mum val ue

conpari son section 3 ig tge, 6 Jaqyary 2003 .811711le \|'1\' as

el )1170d. | | n&R€t 8L ip peblocgidiagyam; ol aniimgge fecoding Aepics 3¢t 19 Jne

whet her the 11711el \'allle (i, j) exceeds tlJe [JJil11JJJJtI1JJ 1'111l1e (i,
J) shown by the ith row ~m jth colum of the 111a11J11L1111 \'allLle table
updated ly the weighted coefficient.,|h and perforns a conparison to
determ ne whether the index value (i, j) is less than the m ni mum val ue (i,
j) shomby the ith row and jth colum of the m ninumval ue table updated by
the weighted coefficient Ih. Qther operations are the sane as the

- Y R o



The DCT coefficient colum if of the block unit is output to the reverse
DCT/ decodi ng i mage generator Gw lell the error block detegtasuargi200al . ~a
is "0" and is output to the, error processor 7 when the error bl ock

detection signal 4a is "1". 6 Jangary 2003 30 |ip a>baclinen t. " ?. the

i >age clecocli~~ de~~ice ~~ai~ies a ji~:1131~1u)~~ Value and niininiurn

val ue. which ane threshold val ues used by the error bl ock detection section
-1. by varyng~ the values ~~~ith a weighted coe~cient |h corresponding to a

ct uant i zahie9ph sdegph shZendithaepeiesentiesg nt bneslvvobel w ue updating

i nformati on. However the invention is not limted in this respect and
dependi ng on encodi ng conditions such as quantization step size Id, it is
sufficient if Fhyesthahavyaheettpdaté 0 aiineflor paékan which can update a
threshol d value is adapted to generate an optinal decoded inage. Applying
this above process in the sane way to ot her enbodjnents of the present

i nvention usingig. mae@a)l}ﬂodpdam@gnidﬁfsom&toi @aﬁa ahnBshokdctvah wecoptak ng
|nfornat on otqg pg qﬁyﬁ ﬁgt%gtgoeff|0| Q whi ch corresponds to the
quantlza q B egRisenty Empparalis eéH@se& H’ﬁ%&ﬁﬁh of updating of the
threshol d value need not involve multiplication of the melghted coefficient
by a i xen fornih B4 Epfethale b AR 8 sk Bha PR iRe o o7 o
of an i neightesmiddémyodiereneofittichagenéinvestiam encoded bi t strean1|n whi ch
an error contained in the encoded bit streamcan be rapidly detected in the
i mage decodinq@device. The i s perfornmed by Ilnltlng the value of the imge
si gnal c;;&\éert tgt&ﬁtlgéeafbleqhegwgglammfnamw Eaaimﬁmb@fn@dwagﬁgum ng
maxi mum | g ¢h 2 CeiBheaSSih V3 is a
bl ock dlagrggé f an ¥nﬁ%g encodi ng d%' c% accor ing to engo néf of t he

present‘PH@ngﬁplon In the figure) 40 is a subtracter) :11 is an encoded
node determ nation section, 42 is a DCT section) 43 is a encoded data val ue

secti on PREATLED @‘#@ﬂﬁ%@@ﬁ@?k@f@ f&‘#&*ﬁ%ﬁ@aﬂ@%@?ﬁ&m@??m b
a partial decoding i nage g~eneratoi ~, is a nmenouy) ~8 notion correctian
estimation SeCI]H %E'geﬂ%o'&e{uﬁ)’e“ttgg gws%h@'ﬁfveﬂﬂoﬁe%}; u%ﬂeatéll detal fd er. 52

is an encoded rnum va nlnlnun1va e
cont r ol m@eembnnvenmnawx&xbendﬂsoabeéhmm mgfﬁlensemmbﬁ yaCuoOE A RY NG

~tora~~ %ﬁ% ioll whichis the ~,Ile as t112 111: 11111111111

11111 el 1111111110111 val ue sl or aee sectlon 2 111 em)octinlellt 1 mcl
the | i ke. The-encnmled data VO I'le 11111t111:."'" SeCt 1011 ~3 1S
C01111) Bmbedimend1 a 1110\11111 1111 VA uejIIIIIIIIIIIIIII \'"illlle storage
section ? and :i 11101111111117 \'QLlehli 1111 111t1111 Vallle C01111' 01

section 53. The operation of the invention W11 be described bel ov~. An

i nput i mage i sAhrpampilapf antienzgecdeeding devidetreowidet woth seerianbletk, the
subtracteh ol @@gtl&?%ﬂ%é ﬁgsﬁ?lgd @ﬁﬂ‘ig@sﬁ&tt By E?g't §1‘?1(Bto'dgrﬂen£ &f thBe
not j on correction estimtion Sec erence data fromthe
menory Auesemtdl ipsentens blbekewrar chiosh d@teﬁgw@ rS@gn@n geterts pRxefwoand 1G

l'i nes C?én%?a?ed@w b9CIdeBhid s‘t!ﬂéatm geherhiedt B\?H 968 iv9fled BERPTBEION 1S
obt ai ne t10 COI‘I‘eCtIO tImEl.tIOﬂ%t 1 ON ~8|n ut s reference

data of e8P g M3 DIOFE b ORISR ¥ 3 BALIS PHARIFREEE St he
menory 4ohvered tgeifefréfiRBc@ doSsin iFRbh@ihel iR geangthtet b hinidlimam vdlege
generatedin the notion correction section ~8 is output to the parti al
decoded apHagangee vatuswhicicarermpeschthreshipld wdtssr =10. The subtracter .10
generates a differential image fromthe estimation image and the |nput

i mge. ' The encoded termnation sect el ects an,.encoded node
(Inierlintra) o hRCEbORoektntt hrriies dTRetnsd8res FePlRRB by N
2@3. Thense¢leachiehmmadete mdseﬂthmvsen@mhpuﬂntthetfl@xneaxefmenwhummh| mim
val ue taple stora n e_part rator 4G
The DCT sttt %ﬁ’tﬁ’ %%%ﬁ?lgtsees(:%toﬁ q % % %a%ntlé%tgql%gg(?ér}gﬁbf%grg Irigcq% uni t

i nto bl exkodedtreoded] qisr 4 bl ok ﬁ)(immnod:éssmgummuzmteonlsoem sia®, tle iFten DCT
coefficient. i t he on
section e‘.??él 339 %tna;dét%ﬁ%?(g%n%é?ﬁl cfyplsd ’I(‘)h?efﬁ&e@ s P Lﬁnhaxfrgrbé%%kfr% m ni mum
val ue t atilecsnionagensedt ¢ ombl2. statagegipahionz étxs armgybneh valajgesigum

guanti zation step size 1 d input front the encoding limting section 5?,
perforns quantization processing wwth a fi;:ed nethod determ ned by H 2G3
and outputs the quantization index colum la of the blocli unit t.o the

[T Taxtrrrrrr vazacaz2iiitirtriitun7 V\JAd ue C011tlol >1



6 January 2003 section 53. The na~irnum val uel m ni mum val ue storage section
2 in the same way as embodinment 1 pre-stores four t.y-pes of jgRudrjpobyal ue
tabl es and m ni num val ue tables in respective encoded nodes as shown in

Fig. a)-(d) and Fig. i (a)-(d). In each bl ock) respective maxi mum val ue
tabl es and m ni num val ue tables are selected fromthe four types of maxinmum
val ue tables and m ni mum val ue tabl es respectively shown in Fig. Ga)-(d)
and Fig. 7(a)-(d) based on a sip al conponent obtained fromthe bl ock

nunmber G A W ot I mu

val uel n%l ?ﬁ%ﬂnég\}gfoﬁ{e g(gn(gr on%)gg“eilj:{?leéh%grO%EuAéreli@OH HPH%JI owch{';]tr?tema(%i the

pr oceslslook ctemectmxsefntmxx/erbxtllJet~ﬁdrhvnmmazsanueuoddvebtnmemmomlse;talﬂwe maxi mum
val ue/ 8 I iy term ne
whet nep Cangd Ret@ht 2, £R0p BBkl Ol R AR ol £ CARRE AN SR8 o and
jth cod deavoriblock detection n@ans). = 15 azevelse gyankipaHonR PIEERISALHRES n t he
quantllzé%teh J) Wd‘ec%ﬁlx't‘mhxﬁﬁoé)fwetn@awxocﬁ i9Nkh bSrod’ fRE@sshiNa® B rgam mim
val ue 9%] ?s tep S No™) step ST12). ~~Vhen thé result of the
corrpar$‘§3€$ %%@Ftltoﬁat the i ndex val ue (|, j) is greater than a maxi num
value (i, j)) the index value (i, j) is switched to the maxinum val ue (i,
bt used: vieh ?ﬁéiémfst’gﬁ@%wa@i@iwaﬁ%t”de SBnbmpi bl ed verith
respect to all G- indexes (step ST11 ' Yes"), the conparison is perfornmed
as to whethe va L.hh i_pum val ue
(i, j) (step Tf&cga?é ‘T’%t g‘t%éﬁl s%‘f%d%dw?”@ trﬁe t?éfé‘{le{i %P ?hlenql arison is
that terechmni@dawactménc(n shpym) §s [input fihtm aasyn texnanelxsisse¢tion 1) apst ep ST15
Yes ) , S C i

(ste %q_él Qid %ﬂ&%}]e‘éahﬂﬁg ok thleénta%e b aerﬁﬁgaésl?sté Séj 'ié&hf%&ﬁ}ﬁﬁo‘f@%ﬁ'&)._(a ik ndex
val ue Eicmle kysanasy %MBIT]ﬁ)Cl%@ﬁﬁk %Béﬁs} ltSdDQ}go V %@%Si’h’@“corrparl son
process of step S f15 is conpleted with respect. to all G=1 |ndexes (step

ST1-1 ' Zes"), the routine is .co act a
processi ng o%xst%e%%. %ﬂt}ﬁpﬂé?ﬁ'gﬁl H’Eﬁt“\FAr qfc}:% n‘g’c‘? %Q’Ch Il be
descritheit epovels §. 118@sk fwontpmt eo(ahplmaainmrmuaerluwnimmumn@ldmecol um | a

e ot Suhah SHECER £ TR NG B ol RFOEFRL M Pk R 000% '

sel ecté & ~an are hose or col or
di f f erwrode) smdutmttetro thecodgadmp & akee /mhmmutrnVleget le)sterage(sertionhen the

conpars sgid et By dide TBUTTHERGRHUAR2EO UccRGthil 8. N2 TBL Mirmyad i1ze (abl e
ex val \L,J\Nsop ontai ned.ipn-the. quanti zation ipndex cal um Ia is

and the Gﬂhl

erforwéag ilepyeseIts RaPOPIHAT FRO¥MALiqlk 15-QuiP Wi 1@ Hibieo magi; -

col umwvalsle@hmmtmtMﬁhetﬁaeléstorag@\ee@mn 2colAumavel adoh 1€ size Idie nmaxi num
val ue ta ﬁ)et t;l]} 1h% sane Wa1 t1 ce §o arison of the G- m ni nrum val ues
.cont ai e U1 O TV RTILAY O3 % ?3@18 aRa” the G4 i ndex, val ues contained in
the quantization index colum la is performed, it is shown that the index

val ue (_ -G)A?thtsgfmﬁé"w{x]eﬂvlﬂnaaecetwqt oy el RM R0 Dok Malthmg a0t | V.

col um val ue e m nirnum val ue’tab e quantization index
col unm263 s3utphis pReHizede aPaRIYAT FYRER Y EeteqHan MERalaleus SoRUtdP Wecti on 53

becomélhhe,lgé@@tﬂ Lol thtiefdRy colum la sho'n in Fig. 21 in which the
val ue of the 8 row 1'" colum becones "-5" and the value of the 2" r ow

G'' colum becones "10" fromthe
Fig. 6 shows a maximum value table/minimum value table when

inter-encoded mode has a maximum value/minimum value table storage
section 2. Fig. 7 shows a maximum value table/minimum value table when
intra-encoded mode has a maximum value table/minimum value table
storage section 2.

The maximum value/minimum value table storage section 2 pure-
stores four types of information in each encoded mode as shown respectively
for example in Fig. 6(a) ~ (d), Fig. 7(a) ~ (d). These four types are a table



quanti zation index colum la showmn in Fig. " ?0. In such a way) the
quanti zation index colum la of the block unit processed bygyhRudrpppo3m
val ue/ m ni nrum val ue control section 53 is output to the syntax nultipl exing

unit 49 and the partial decoding estimation error signal generator 45. .,,)
Cy 6 January 2003 The Martial fIPCOhl|l~~ estimatiu error signal
generator -~;i performs a reverse DCT process and reverse duantizaiion

process on the cjuantization index colum |a of the input blocl; unit and
gener akEswd, PanhhuACCARLLP (BekdATRA] BM:GhIAn SdlgRala) Ehenwsulttmlles out put
to the gartl“a clecom |m-e generator, = f ecodi ng i mage

gener afBPWVYES ghBHATEY bals}e& Gwméeerme@é@u%aé 1F€btél g a= &oBPock as a

uni t. ThHaddd® ﬁl‘édéamutme@nEB'@eLEnﬁﬁ‘é‘l@ﬂnmdeeﬂd@dbﬁ imbda. bha ishewd] partial
decodi ngli“estl matl on_error sig i S reﬁg'el nto the rrerm;y 4 r as a parti al

decodef Hﬁﬁ@ntf‘b’lﬁ@ﬁapﬁ@ C@HB@&P@&* }Wtérconilil@eﬁ%f tial decoding

estimation error signal and the estimation i mage are added and a parti al

il 01 i exi ng EASBRBIF ERSAGURT B} FLenilel Mol barH: Tt @i ool Saeih | ayer

i nf or metaxamuraughdamiaipuet waukayeith imelcayter resbcniver ghlaacizakiayer, t he

col um 3 9Lt ALRERT SR Qb0 uhR0S S TR0 sl onal cooci ent colum i s

sequenced transforned to a one dinensional index colum by zigzag scanni ng
ordex. Vari ahhy rhﬁQﬂfon?O&R%/ﬂgnhﬁ ervélﬁre%ﬁluﬁftoEFge Y&he 1&5%?

di mensi onal index co e resulting variaple dfenco I ng | anguage
is mul mamlentiedvaleeawbéﬁ@ahie@ BRI X e dableet: 1é>ﬁt Bt tyPeE efm i s

out put ;i Beitfiembie]li8rtables Fha fody tepaNSS HilQiHam &abee @éblﬁbszbd%éagmﬁ@an The

"zigzag,scan is canpi hod i.ch conver i mensi o signal
o biid aneded St dBGRER BrieRan g oR e b b Fistariae AREer i of ent
i n thenuewkesr 1¢ghid buoia 'dmaflésuit&Dtthenmd)@munmpe.ralhehmmfnumevddlueck The
buf fer mentarily stores an input encoded bit streamfr0111
t he syn?l;’?aglso %elcéi?(l % section 49 and transmts the encoded bit stream
dependi ng on the condition of the transm ssion pathway fromthe stored

encoded bit $ikeq8 IQQ&/M tRe eh@%@écif"ﬁlx%ﬁe"i@"‘ﬁﬂei’saﬁﬁfih(é%@&t h¥nfifert he

encoded, bit. s{ream store &? i s, output to, the encoded control
sect i onPsWhichg reprerenys 2blpskriRostien dufoEBRtion 150, ithe HaPMRor ns

cont r ok ahfe/tigirhhil vdlk thbtée Lﬂﬂx&a@ts@@nsn zzeseledts tuﬂﬁﬂﬁdlnmmtdfaeu@uﬁmler
remai nder, and .out puts the l{g@at ﬁ%\,\%u tlon step size, 1cl ¢

duant i 7864 Gn RBURYGY, valug r‘e BEPEPH &%1031? r%nt 3. the
i mge encoddd rey dhuivoe nhlaElgi G(a:))u ammhédal (Jefeando aFig. n2runThal sedectieidch are

t hresh tRE, n a

bl ock. ?A% }?ﬁlrﬂg\ﬁalfig é§&\? éﬁnl S g%%%lg%%ieho\éﬁbgeﬁ%g?ﬁu%{\}gﬁ% exi sts,
or wheMalte/MigERUPY aliafAbd ﬁCP@DIaéW@Fl SeBHANE- ni ni num val ue exists) the

i ndex value a=hich is generated by the process of encoding is replaced by a
maxi mum val ue,.or .a.m ni gum val ue, whi.ch are threshold v Iuesd if this
process is condi feds &t HOWRN AT R GBOHARS di Ry RYaCTSEL &R B’Irﬁﬁ t 7 e%ﬁﬁodi nment 1
or thema¥ejumtvdlaefeitimim vadupeiablerovnel d1¢edr vertitet 8ction of errors
generated in a transm ssion pathway contained in encoded bit streans and to
generate an encoded bit stream which can generate a decoded image wth
little infl ué‘nmlsotheamammmmaéuefedmmmmgahmtﬁﬁd chinp asiy08aection

enbodi BEN, go:i wl% &Eg%{%‘s&ﬁ't{?’& ng m@%egﬁlfi& Hot %ﬁlﬁ@cﬁdddqgtm&b()d

However “ev enco used erforng orthogonal
conver 8Pani, th @Ollu@@)dbsﬂbl?e +o8obfain2t he. sdhdhergadtar. mﬂﬁ‘s"%%\@?r{bd) may be

appl i eeomlﬁeat:ﬁr thd cfu%t%%n“@ﬂdé@ capumﬁag@ Eng Albalg udﬁt?eﬁs@eédk at her
enbodi nent.s of aﬁ (ge i nvention. enﬁ ment, 3 |ma? gncodl ng
devi ce M&X1BYHPriLEE (48T B%mial’flmulﬁilda "1?3 USBOyRAR§ 't‘iholnm 38X col um
| a of ghlbhaknwiitheirfakipuin Vahe dabte eI tep asteplIE2)cont rol section
:13. However as shown in Fig. 23, the DCT coefficient colum if of the

bl ock unit output fromthe DCT section 42 nay be input into the encoded
dat a val ue C(Wlhmlassaaeéshdn of 3he komiphi-sonanestep BTG ecimetekiwvaleati, pol um i f

of the oc n|t Quit p) P I into the
znaxir g%“ﬁfal u@/%a\‘l’%lr# Vg @(,C@%P%(%Tsz‘ectytea:} gge V%deyngxllb?%nﬁ\glgl %e/ m ni mum
val ue table storage section ? has maxi mum val ue tabl es and m ni num val ue
tables as shown in Fig. 1~(a)-(d) and Fig. 13(a)-(d).
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The DCT coefficient colum if of the block unit output fromthe ma~:inmum
val uel m ni rum val ue control section 53 is output to the ;fig)januérydapgary
2003 36 ciu,ilti2ation section -1.1. :u' ~er a einotizatioo hroce:S is
1>erfome~l. the ~it~a~ztization irle~ coltc~ 1 ais ou fl~r to the
s~~nta.r- >tcltii~le~ig section ~ J. 1J'" 171boCllillellt ~ In enbodi nent
:1, another arrangenent of the encoded data v slue limting section ~3
shown in enbodinment 3 is given. That is to say, in enbodinment =1, the
encodegl, dat@ MakKRehdd il BEn 239Gt AN 15eL B M3l B5iLc JHRY M val ue and i ni mum
val ue, which are pre-set t reshold va? ues, by adap ting the values with a
quanti zation step size |d. Thus the value of an inmage ~i signal converted
to the frequeiele dORET2L SvHediTMHeSeh 1Y a 1iS8n PhroEQRVET thRdi niRX VAN &NP M ni mum
val ues.l\}\gh@rﬁef ore the inpge encqdin ewge_.cﬁn_ enerate ﬁn ncaded bit

st r ean i SWIPEBC Y 2BFg 8k §) ddrroanmieded ivHR ® bdoppdl Q¢ rwdexr apidiy.
Fig. Zndniberg dbldodie didraraahuef(i dndodsnest eaced hagiHaw ¢alwc¢oy diteg to a
fourth ,ﬁrbgfl pent, of the present |.¥Jv_en%§eon. | n enbodi nent é% an .arrangenent
whi ch SIEF1 o1a b i CABRARGE oh bt b unc DS RO At . CTETTRS be.
descriwhadthdinoFingt tRe,indeksvaduesi, ghvf ch € eefahitizaeivn el coloaid aa isecti on
provi it en d. data value dimting sectihon, (encoded,d .val ue
it e HRah de R B e B A R SRRD B FRORE b3t P

bel ow. th yo¥handrcthdielygneonirdle senirnom 52lpetablentstepriT @ “Wb”,t 4tep
quantigr@gj_on step size | d based on a buffe~.~ remai nde~~ and outputs the
updat ed quanti zation step size |d to the weighted coefficient determ nation
section 9 of the quantization section 44 and the encoded data val ue

limting secWidh asd rebi@ ¥EiHERHp §H8om 1161 RBp JRS ehriindekealseatpon 9 has
a table 1%f .Eg_uglgtl zation step sizes |d a&nd \AslI%thd oe%fl Ci enthi.,l.~ as shown
in Figs P3VestaR MEHmuG dadwe &1 (Eheporilrented ) he Y&lBfe 1 dSused to
det er mupwa aehghiad koek fdetéivn signehidahmbthespandion B tRradaatedzat i on
step size 1 d used in the reverse quantization process of the block. The

determ ned wei ghted coefficient |h is output to the maxi num val uel m ni mum
val ue cont roWhers thangemp 2008 peotdssnobIheFondesxaidibe, (i f) tamael ghanti zati on

step sig@irhind §8fud fiMFhid coRipledelBuit®l &%%& £PEN 4 Lirflx hBmbakesstap val ue of
"1.1") L ;he,,quggtl 7Iat ,on. step size 1c |ﬁﬁgre ter than or quifal to "8"
and | e353¢ hie"> 1€ valng Reighitentesart Py logh detesionasigaplda 6tep 1. 0", i f
t he qu@mg).zation step size |d is greater than or equal to "1G' and |ess
than "'24", the weighted coefficient | h takes a value of "~ "0.9", and . f the
guanti zation step size 1d is greater than or equal "'to '2=1") the weighted
coefficient An heted exaraplecobdthé Pr8eess of the maximum value/minimum |

value comparison section 3 will be described below.

: Fig. 9 is an example of inter encoded mode and shows an example of
a quantization index column of color difference components. More precisely,
Fig. 9 shows an example of a quantization index column of a decoded block
unit. However the situation is assumed in which a quantization index
column la as shown in Fig. 10 is decoded under the influence of exrors
contained in the encoded bit stream.

That is to say, it is assumed that although the gquantization bit
stream 1la should be decoded as shown in Fig. 9, a correct decoding process is
not performed due to errors existing in the encoded bit stream and a
quantization index column lais obtained as shown in Fig. 10.

In this case, the maximum value table and the minimum value table

[



The maxi num val uel m ni mrum val ue control section 53 applies a wei ght ed
coefficient |h to the GI values in the maxi mum val ue table g ﬁﬁﬁ’:”
val ues contained in the m ninumval ue table sel ected and read fn
maxi nrum val uel m ni mrum val ue tabl e storage section 2 and generates an
updat ed maxi mum val ue tabl e and m ni mrum val ue table. The updated maxi num
val ue table and m ni nrum val ue table are as shown in Fig. 1 a)) (b)
described u~th reference to enbodi nent 2. For exarrpl e) the situation is
assuned ]thgeg]i?he ]encoded node ]I s inter enc oﬁ 11 | ock nunber, Ic of the
bl ock F&EeCE Aadr e IR H U EEN HE R VTS E”G “é‘“?%a?““%“t“o Say, the
quant i adnponl $tiepnrei 2achded smglr@ﬂberhﬂ”dlance)rcoemmlenm a249hovm in Hig. case)
t he up%@ aql | mum val ue table and m ni num val ue table is as shown in Fig.
1¢(a)) ) |ntheinter encoded node as shown in Fig. c), (d), is
conpri sed of G4 val ues in the maxi mum val ue tabl e of the color difference
component andyfn (AL ussyl Br bRETIGHTHT 4R Ead 13046 FESRAGLANG Yol L1 Pl ed
by 0.8. The maxinumva ue con r ol e same way
as enbdableetn slsgunnntFrig 6€®@rnda@1)§ﬁlﬁmed hyrhg. masmlpm fv@hrﬁéxmnnwparu son to
det er &, y hed ] ,
mv'ﬂﬁx%f}’ﬂ%l'@ dtotd é%@f‘dhh 1§|ch'?1 (al?d \01tﬁ)%§ﬁké\l§gt§gﬁ {am{b feii’aeﬂdé‘gt o y

shown by _ the jth row a col u
t he .elheeacluger lagidhe blﬁclaﬁalﬁo TR A8 Hecdhpdra volwe'd” détoeﬁwhéo whet her

the i ngl¥ svatdingisectibni & akagsehidamlédediRtidumivahlea(dincd thshawe by the

th Hh -~ th ht ed
o PRS0 WEACH U e MU AR E bl el e B dlisave onte
maxi nummwhleumz(nmzat)on iiéex ademnalaief (e bjgck snitegh@crdnblig i aly 6

_\(]anuar Xe%JOe%:énréllfg&{&I %H]an ~h@|n'un?1\}\#m vl(aiu@n?ow{xhey ﬁ?e ELh%o n"" éoTuxln)?f ~~al L~ ~€
r epl ac@@dby ¥ wewng Hicohrmul Qfeth(eunn}lynummpéue ﬁeblﬁaaiweh@wneﬁcﬁdeﬁ(@at ais

limted. Qther operations are the sanme as those desc~.~ibed ~ith reference
t.o enbodi nent 3 and additional descri pil on w | Iﬁml?[g Oﬁl‘l tted. Ali actual
exanpl e of t k8 Pitodeds AR HERNBR FBAER ORIk (0 ArPIoskuBRH % tivh Rval ue

cont ro&héaﬁhmﬁuﬁﬁ»aldé/nﬁﬁnﬁmsewaheé eymipa1l5de Sddtiat BoiR bwtpagstenetk t hat the
encoded i S |{1ter8 the color - difference conponent and the weighted -
coef fi &re lpﬁsegm’b 8" (the quantization step size Id is greater than or
equal to 2=1), and the quantization index colum la of the block unit is as

h F 0 d
houn o TR B ARSI SRNPEALAR SRIIUTACL B WABe. and
di ffer éﬁéectmmsnamaéﬁaena‘dwécwﬁw@y whengheceyr blegk(dn teahantswaf}a%a num

val ue tabpe saﬂ@le hRCFb N HIAER i/saémﬁnﬁQMthadeepﬁée%'ﬂO%dahtﬁzﬁmzﬂﬁ@é\ and (D)
descri b Fnra%‘ erence to enbodi e val ues of %lhg maxi num
re

val ue fabmbngla S £ S P 1 B éﬁwe.%aﬁﬂgatw Ryocesp
conpar €&h Wt lvtkac hahddevherathie enfortbleclydetddtival sign al ddeds WO| simeelam as shown

in Fig . : , ). .Qf e j s |ess

t han tﬁé‘%’g‘ bfogﬁoé%&’éalég? 3}%})1% ?ﬁg a(ﬁuﬁ?&g%'ugj R mﬁglﬁ’lqu;l&nf&% \%\?)ﬁéﬁ% | e shown
in Fi gumqmutnwruort@emm phecegsdwe (= 11) of the 2"~ row G'' colum and
the value (=33) of the 1'° row 2"~ colum in Fig. 20 is gneater than the
2"d row G h colum (=8) and the |I' row 2" ~ colLum value (= 32) in the

maxi mum val u@heabp.éw@ﬁ@mqpﬁnpﬁgtmqth)ocems Phepefifarmszai cifSERtfec col um

la out @batm‘t{zyﬁotdﬂﬁldéeés Wifﬂ yaép&t ko rﬁh@ 'qu'elﬁ‘tM%h‘éﬁ indekrcolumectd enti3 becomes
t he qugitl zation J ndex: columm |a sha-~. i ndex

o RO B Retnoe ot D o Sttt d bt e Lo ST S AP AIVGE 0f xhe
2""" reectron'l. ccThemeafiee b ST &efhitiehbeoahnas of mhe béoakranitiiz atitpwt i ndex

col um f=5.51 { aI)CNe wth 1'e51l)eCt to

elll boé{’%hgllref’elf)ert?ﬁgg‘?‘fﬁ"%é% émér%’%&“ﬁh o 6 January 2003 cr eV| ce

updates masinl| val ues and 171117711111117 \ ; 11L1PS ~1' hl ch ; 1!

thrceshol ¢l -l {b6880DCePREAdink fmhes | %e%aem' BoG¥foTns) b 58] 1 tai nec
il~ z block. ues are u PatIP c~ uaotl ep -1ze |d.

v her| RGT pnqcelea W1 uespaist &b the Iy Eaoe mhnhcalmmupdlét dheadpelumnital ue

e~i st. e 9 mum

val e ancsreteRn ) Sy F‘%é dRARA LRk dReralRg, Al SREA Ry

encoch%BuF§Vr Sl YSEAX GRhYS 1§ﬁ@ﬁ%@%6ect|ve threshold v alues. Thus if this

process is conbined with an i nage decodi ng devi ce according to enbodi mnent ?

or the like, it is possible to performnore effective detection of errors

contained in encoded bit streans and,to generate an encoded bit stream

whi ch can generate a decoded inmage with little influence of errors

contained in the encoded bit stream In enbodinent 4, an i mage encodi ng

deV|ce |s conprlsed as sho vn in Flg 2 1 and a quantlzatlon |ndex colunn

o Y .. . .



may be input into the encoded data value Iimting section 43. . In this

case, the DCT coefficient colum if of the block unit out put gh}

section 42 is input directly into the nmaxi mumv al ue/ m ni nrum ve'?l control

section 53 of the encoded data value limting section =13. The maxi num

val ue/ m ni nrum val ue tabl e storage section 2 has maxi num val ue tables and

m ni mum val ue tables as shown in Fig. 12(a)-(d) and Fig. 13(a)(d). The DCT

coefficient colum if of the block unit output fromthe nmaxi num

val uel m ni nrum val ue control section 53 is input to the quantization section

44. :after a quantization process is perforned in the quantization section

44) the quanfized itbard ndeancehwmbloaki sheubnmm poodelsosyntymrforub g icpl e~ng

sectlo n rjarran t an error
P RS ST Bh B B E e BALRG RO, Bl o Loy,

| n enbgdnermedaieca«hefbmaagee\ len guqx@mtm‘atm1 imegecoliecodanginjavi env~hi ch

det ect 6 Ay O hloc)t unit ~a~hicl~ a~~e

p~ i ?h(? #ﬁém%gﬁ tehrgacso glgﬁ{%f%@% é~1ea> e~el ~ateil I~t~)1. "?(i3 ~~icleo

conr ~| ~es:io~i ecoilin~-~~. fillis is ~~el~fol ~~l ~e~1 b~~ the ~~o:itio~i of

the |est Va'AngQ@JxﬁbPé ept éap ss& R0 @ﬂ%&él%ﬁ{u)a%eﬂné@e AbdodeHLl’ c'ill
L1111 75e si=ial t of apﬁc umtdQ i" gheyg{lﬂ~ orde 111 all
1111~~11€n5?ddPFe&be idre Bloskozamegatad by t ﬁ@lﬁ’le&’ oy 27 is a
bl ock ds@glrmr@tmdaﬂsup@ggaﬁgp@ﬂwg,ogﬁydrge accorcling to a fi fth enmbodi nent
of the present invention. The structure of the inmge decodi ng device
according to a fifth enbodinent rliffers when conpared with the structure
of the i mageFdeexdimgedevs eesamedrthatrgn eova i detbctedbodbloekt datal yn i n t hat
an err I a

pr ovi de %Ilﬁ% ﬁﬁ&%%%&nc%ﬁ%&g&uﬁ %Cnogs&;@iqéci)ﬁkﬁ% 5‘?’% ge glzggrcﬁbed bel ow.
In Fi gcase,iblogh datasewists crftenthe omemtolqio@‘: tgeaersteast dye thecnian,aml is a

valid 6&?&‘a1h€a%Eh@@éé&ﬂ@@@@%&'@@ s§§(§h1 1ob1iB€k(i219%rﬁ6élﬁﬁ'n?Ioﬁ1%e
i nvention e descri bed bel ow. Te Rﬁ bit stre ISII’I ut, into the

synt ax nhﬁfém‘? k %Oé‘éﬁr’dﬁgla%r?d“&n&?%%e é‘bc’ﬁ Hbacéf’ g@n&a%%dand | ayer
inf?rmapimrth%m‘:mlwstolfeh@imtxmlmr@ué ayved) SWBhIAYEk dat@es @@émdki ﬂoaoxeelr i's |
per f orne tax., r.1s r guant i zat i,on ex colum |a
bF" ¢ heTERALF Dy G BA08 Ao i RS trde S PR GR 0 el SRl TG
coef f i et the spos pédrionaspdre smveddotk dat81. The encoded node (intra encoded
nodel inter encoded node) Ib is output to the valid coefficient position
storage section 80 and the reverse DCTl decodi ng i nmage generator G_ The

bl ock nunber Thats aprozAing tel eekogbsrat oh itniobdasibbn tospetepuit YeRid e val i d

coef fi abeé&lo&owalrprélﬁélorbag@ SAChH OEn&AedThE gﬁ@a&ﬂ 23} i 0D e$t@PbIocKke 1 d is
Output to the re¥ers antl ation.,processor . f this tinme &ﬁerror

synt ax JGERCHAT HEUORy aI q’es SO ANSHRE £8 SPIPQI%SrSr’o?pI YHELLUS e R AT | ayer
i nf or mat izon encodethbit siaeam byatlsd gred piucebsao®s Thtusnit shpodsebld. to' ?G3

. f. h b’
S0 e oredie YRk BRTh hinEibe 80T BBk AR ARH A AUBRL 20 SOl val vty
whi ch

That is to say, when error detection is delayed, data contained from
an error-generated block to a block in which error suppression is performed
is data which is entirely different from the data which should be decoded asa
result of errors and results in conspicuous image deterioration. However it
is possible to prevent such conspicuous image quality deterioration by the
erroxr processor 7 and the exror block detection section 4.

As shown above, according to embodiment 1, an image decoding
device has a table showing maximum and minimum values which are
threshold values corresponding to 64 index values contained in blocks.
Since it is determined whether exrrors are contained in encoded bit streams of



6 January 2003 41 rives a rante of frerjnemiu: of “gin imye si~17~31 hst
>;~ji'1l'edllel7cV' hared can a sigm conponent. (colon dgf/apuap603
conmponent! ITtllIIIIl1i~I7(:e Q171[)pLklel7 t) ;end the encoded node | b. ~
corresponding valid coefficient. thfeshold value is selected and out put.
based on the signal conponent obtained fromthe bl ock nunber |Ic and the
encoded node of the block. A threshold value which gives the range of
frequencies of the image signal list in the frequency domain is precisely

t Ihe Vg' Qﬁat%p@%é‘@ec@lleﬂhﬁt uPRS ﬂieoﬂl’I\hﬁhdlﬁsﬁmﬁﬁﬁhﬁhhﬂg v‘(@x'tééjct‘ﬁﬂ%mé(ﬁ pnt i's
pl aced coun

fromthe, position of t oefficient o i ne
conponeriti® '@g eitthes BP%R:’I% 50 REERBYY li’lelt‘fcgerﬁb‘ﬂﬁgj seéaﬁhpil‘{ﬁ*érlﬁéf%#érf
exanpl e ﬁwwrswhh@\ enpoged 189 deodsshlient ®rpenagd ARy AEneigdsh il qplenumber
| c which i.s 05|t|on|nforrrt§§?|on|s 5" the valid coefficient

posi ti oﬂngfléf’éﬁéi‘%@@ﬂﬁ SANBHNEd 13che enfoded) k?‘él sB&8f%i ci ent threshol d val ue

"21" for the color difference conponent and inter encoded node based on the
encoded node I.b. and .t he bl o r.lc ut puts t result. to, the valid
coef fici ent pﬁﬁsf?%m&o‘ﬁpﬁ Q%%ﬁ é@tid‘r?”gilecgloﬁ a -sf’e‘%\‘? fncieardings t he
pL Ocesls rg)ét}i&d}gz \thwd»aoeﬁ‘ is poesiblpasidbitein ¢hmmu§@rﬁ»&@ﬂlbg@lrbv8ﬁ wheastly
the valid cpef .;Eic ent oppanison s culates ,;
posi t i or?r’(%g?’eglef fi)WC}&Fﬁ cﬁ%o,ﬂggtel\;ogﬁ (ﬁlaéae‘f#’“} ésn‘EOIERfessFFﬁg in
the hi gflgséonfvéx@wﬂaa%'e ﬁ@dimayzabmlam shicH4abEthg@drapBorivesaun.CPhism | a of a
bl ock unit scanned in zigzag order (step ST21). The cal cul ated coef_loc is

t hen coriisaeess may be apphed inl theosame iveayt tot #r dmRes decading devicpun othesm t he
val i d C%ﬁt}od%&ﬂ& on?;[% éa%s%ghﬁ&%gt etosr:]%catg% ﬁ%eﬁesatﬁ% ST22). Wen it is found
e coe .

that co oc'Ts e va f|C|en t hreshol d val ue as a
result of the _conp arison, (step ST2 a valu 1" is_output as an
error bl ock déneRbofingntha 3@8?“%%&% e@l‘g{?ﬁ deica Be SS{OHFF Indig, 5iwadt her
casesI 21%&@9b$2;¥3mvb1 tReVRldie aééodixﬁg@l@mt@:]mé b%%cﬁﬁbﬁ?e?'a@.%o?&% ection
si gna a e process .o val i
signal 48463 50 2l dapGY SEHUA asXapPh Sook the paocesg at e yalld
cl c~~criohephit hehothe Ffersddusmisntam pxaeps® Pinay be Vapht izatth@ldrdll CLC.x
conl I 11 hchﬁdgt%éggol or%g&fference and inter encoded node. ~iowever the

I

gquanti z X2 EoY 4Ia shovmin Fig. 30 is considered to be decoded
into the quantization index colum la shown in Fig. 31 by the influence of

an error cont thﬁﬂs'désEth%ngt Qﬁﬂz?ﬂlénsﬁrﬁ?&”}:oﬂ% }A %ftﬁ\es%l’ock' '{lnithe

encoded bit strea he situation Is assuned g a %2 enc
I anguag@u%‘é W@ntt 8 syntax aalysisgsertione dg e nﬂé%@ ﬂ%ehp ent

" 000110¢84nn 1T of the blstdthAdk i 8Put DEkXtHEOmAREm Lign S’Mrﬂlﬁllﬁhﬂl véRieanal yzes
m £ 0000101010.

this encoded bit str.ea econmes th ngoded. bit stre
(The GuSRmERREon fehiaek Atona mirt DadnAero tePysehirms Sk o an RV % - oded
bit str qaahtizationaproeesois gerfermeddni thet haversé prbédssor 5. At this time,

the maximum value / minimum value table storage section 2 has a maximum

value table and a minimum value table such as shown in Fig. 12(a)~(d) and

Fig. 13(a)~(d).

Furthermore the DCT coefficient column 1f of the block unit is output
by the switching section 8 to the reverse DCT/decoding image generator 6
when the error block detection signal 4a takes a value of “0” and is output to
the error processor 7 when the error block detection signal 4a takes a value
of “1”,

Embodiment 2

Embodiment 2 shows another example of an exrror block detection



In this case, the valid coefficient threshold value selected by the valid
coefficient position storage section 80 is "21" for color d§jfRapnesozand

i nterencoded (refer to Fig. 28). On the other hand) the position of the

| ast valid coefficient in the zigza g order in th a qu antization in de~c
colum 1 a block unit decoded by an encoded bit stream containing an error
isthe 4'" row5 "' colum as shown in Fig. 31. This position is "32"
which corresponds to the 32""' value of Fig. 22. Since the result of the

conpar Léc‘?ﬂqngtgf E)ﬁfn”ﬁf’ eB%’b&(ﬂﬁ}e}@' id ‘Pﬁ‘? il Ghend H’f??'eﬁ'xQ{‘ ﬁ&WﬁEIe’%ﬁ@nseCU on

81 sho F he Tast™valid coe |C|en in zi gzag
scanni ReFtorddrini em h@xq@ah&\mmﬂrha MASKNEO) @it AR Uthsabilesckhighi t
deCOdeﬂlé)%h‘éhﬁuf‘él% % Sﬁsre“daﬁ‘ihct%t @5{81“91&?1 %f&rudns sGF@&h ef jhhan the
val i d coeff.icient t val ue , the value |s outpt to the

swi t chER@osdawensn g as ?aﬁ'l e?lr%lb lﬂlécI@d@&ét‘%‘Etbbnf’sﬂgﬁ@ tag. CPRAICERAt chi ng
sect i 0poi¥e i PlhE tHea qm&ﬁhﬁhi@ﬁml@nsﬂebdgiﬁeCQHUmh:hl@ psf thiesHyl@ckalwri t to the
reverse guantl zation, rocissor {ts‘@e tslgror ete tion signal =la
f rom t HRUPHPEINAGRP R [ en tb%%télf@ﬁﬁ‘ & hOSP%?sVé WaPtdndmragg . The

SWi t chiigsa$ einivented oot disquidneydband i12adondRingddex £alanye sa b§ thike bl ock
unit to thete [or .processor .7.when tgf %frtg* Q‘r‘ ﬁldlev ctlon ?Wal .l a has
a val ueroFeHgs ] niaxi YR ’fb‘ﬁ‘é’nﬁfé’a h QL YANE & de~~ace

ai ~e t pagr thienervos bl dulsis cblﬂsctreld) ~ed with reference to errbodl ment 5,

adcLi tional description will be omtted. .=~s shown above accorcling to
enbodi ment 5, the image decocling device has a valid coefficient threshold
val ue which Fig.a ldhigshoblockariagram cthardhisnes amegegdessdinge§awitei es of an

i mage gt@Raing Oﬂo‘Jr@i’nlb&HJH”lﬁltf rveweﬂ@é/ ﬁ@z@hfl inventi®ndet Em&ﬁﬂle\megher or
not an error |s éﬁgﬂal ned in a bit._.str of data.to be decode EFciabased on

Che vaPfTIPESEs A GLRENT RILARFRNER L EPib LARAURKE0S! 1hermaEs CREOLAE! | ng

exi st Ib Fgw\cel Mio?dh@fg’f tdlleﬁ’gﬁod(EX‘Ie‘hftl DG @hdwgzmnggcg?m Eg ngdar-l gTiwug it :c S .
possi bl e. 1,0, per mrap ef.ect.iQn_ o [,0r 0c ma s a fixe
Synt axeieitied G she ii%'ieé“%aé‘«gﬂe?%&“ém B da PR iR I REE

i nf | uehbekofletectionssantivmaieredr ibhodn detantidad msiansy t4. ealh is 2 elrebg}thedent 5) an
i mage d didyg devicce as shown in Fig. 2 i was described. However the inmage

decodi ng de~~ice may be conprised as shown in Fig. 32 and adapted so that
the DCT coefficient colurnn if of a block unit output fromthe reverse

quanti zat i ONTHOKRIE BAonDfTRYE 1RCeh BN il IBOdE &I I Wslohl ock detection
section 4. ~ ' In this case, the quanti~ation index colum |a of the block

unit output fromthe syntax analysis section 1 is input into the reverse
quant i zat i onIprtheeszoded banstrahine imagealansm it iinfhinvatigr cuels fisi S

perfor ppd #&ui@f@re‘?v@wl%gtfn%%%6@80@{&%?%@%5e%ncb&e%%1ﬂ e erp'a{lbo the

val id coefiicient’ conlpazi‘son’ sec he “error Dbl oc ection
sect i ofdegpd ﬂmamﬁm@db&}b@ﬁ%ﬁﬁtﬁkm ent colum if of the block unit is
output by the switching section ~ to tile reverse DCTI decodi ng |mage

generates G when the error block detection,signal =a,takes.a y o
and i s out put’td YeH ter%lqu&Pé’@é’s"é’é‘rmﬂm 1%,qf§|he iiH ﬁé’&ﬁl

si gnal usat (Rlpigels v@ UBesYf is éutpmdhmam@ﬂaﬂooﬂue?raﬂimﬁlmnwlmses

anot e A ABer e 0" 3t NOrBL M Qe ¥ed®Knode (intra encoded mode/ inter
encoded mode) 1b is output to the maximum value/ minimum value table
storage section 2 and the DCT/decoding image generator 6. The block
number 1c which is the block position information is output to the maximum
value/ minimum value table storage section 2. The quantization step size
1d is output to the reverse quantization processor 5 and the weighted

coefficient determination section 9.

At this time, an ervor syntax detection signal le is output to the exvor
processor 7 when layer information or image data is analyzed which does not
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i hocai nl e~~~ 5. The el~1"U hlocl: cl et ection section - qnpary
e111~70C11171el1lt G com-erts a valid coefficient threshol d value used in
the error block deteCt1Ull section .~ of e111170C~1111211t. 5 by the

duanti zation step size |d all detects er> ~ors generated in an encoded bit
stream generated by H 2G3 ~-ideo conpression encocling 111 a block unit.
Detection is pelfornled by the position of the last valid coefficient
v~-hen soamehnyedd 26mgensignal colum of a block L;nit in a zigzag
scanning ol der in an image signal columm of a block unit in the frequency
domain. Fig. 33 is a block diagramof an inmage decodi ng device according to
enbodi ment G ofl“htehe.'epsr}e&elntcoéﬂ“memn aleterfimm astonucteutienof) hhe rnmbgeedefodi ng
device a r:hed-wi t h
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determ natlon section 9 t this tinme, ~.vlzen imge data of |ayer
information not matching H 2G3 syntax is analyzed, an error syntax
detection signdhel @akimaui palud/nidigumbralasdanp RA9h eédtion plreede6bl ~ ~

“to t1111 fect h ht ed f{ 1,61 ent | t
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c
val ue " ta_thle "’}I}df”r’@“at}ﬁﬂ ﬁ%ﬁf ®step size Id is greater than or equal to
"8" and |l ess than ' the wei ghted coefficient Ih is determ ned and

out put as the v I u o] reater than
or equal to 1Gp§{ng§\an§% f ta‘ %%%Slg %@B%E&%ﬁt gr(ljg%lgﬁ)‘f% I Cl entg It%bl% WL

det er ni natinamdino uv plwe ésbbhes vehaern" teloy.'  Fpt exmmglenthe aditeatisnefs si ze
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i s-determ out put, as oefficient position
conpar i sb?1E P@ﬁ”rtlSE lé‘é‘l”éﬂ{agpésbt r?e Mttﬁﬁl“ée%gt%‘?@éﬁﬁl?}bteﬁﬁﬂél é)rré1
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storage section 8 ht ed

@ ea coeff|0|e§£ Ihflromthe welg
coef fi ci Rt rf%&v‘r’ EEREXAEH HAXERYM Y510, baRIC AL HRIRIRY VAR i d
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threshol C effl ient lh in the v i 'ent
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or equal G (weighted coefficient 1h is "1.0") are
used as 6% Jggygﬁggﬂhl?ﬁﬁhhﬂpgggdescrlbed with respect to enbodi nent 5. The
valid coefficient position conparison section 81 calculates a position
(hereafter coefryop)s b d1agh il Wik ot af¥bit tdellohB an the
qguanti zation index colum unit scanned 1 n zigzag order. The
cal cul ated coef roc is then conpared v~ it.h a valid coe~cient threshold
val ue corrected by a weighted coefficient 11i. | ~~ 6 January 2003
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When it. is found that coef loc is greater than the vaLicl coefficient
threshol d val ue corrected b~~ the ~eighted coefficient |h asJanuans2003 of

t he conparison, the valid coefficient position conmparison section 81
outputs a value "1'' to the switching section 8 as an error bl ock detection
signal :la. On the other hand, in other cases, a value "0'' is output as an
error block detection sib gal =la to the s~~~itching section 8. The

switching section 6 qutputs the quantizat.ion index colu 1 a of the block
unit tHIRRS ?\e%?@éwdmmvuamlwnps B EERRBNIB et ek Be Adhetbies ke det ect i on
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zi gzag scanni ng sequence. Thus it is possible to performrapid detection of

an error bl odk sikwn abavshescardingda eybodiment confhw ivegewdeerding
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data value Timting section ment i pre-sets a valid coefficient
val ue and, v~~|th respect to coeff|0|ents contalned in image signal col umms

i n block unitd guﬁﬁﬁﬂé'ﬁﬂﬁﬁnﬂ@%bﬁﬁnnrleaobfiﬂ?éblftﬁh{' ﬁinRQﬂItthlf%}hSth%X' sting
in a band e~cc e valid coeffi c$ent val ue in zfﬁ% sca or der
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3in Fr%?&iéag% ?régaa]; hghéﬁghg@blgféatggf%%laﬁ%\%l%m r?gégg?tl%(glﬁ (encoded
data val Dni ti ng nmeans). Thus the encoded data value limting section 43
will be described. In Fig. 3r, 80 is a val | d coefficient position storage

secti on and val j d coef icien 0 control sectian. .The
operation of SJE}IH% I?(F@e ﬁle\’Rn 190 ‘b’é‘”dégé{% @ lbg(gﬂ\owmt is output to’ the

reverse DCT/decodmg image generator 6 when the error block detection

-

signal 4a is “0” and is output to the error processor 7 when the exror block

detection signal 4a is “1”,
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A valid coe~cient threshold value is pre-set and stored in the valid
coefficient position storage section 80 based on the S|gnﬁJ%Nm®6%@ﬁt 6
January 2003 (I um nance cony onenthﬁplor di fference conponen t) an cl the
encoded nyode Ib S170\\% 1 111 Fig." 28 ~ith resj~ect tO ellll)odllllellt
~ i ~eshecti~~e ~~ali 1 coefficient. threshold value is selected by the
sigwal conponent obtained by the bl ock nunber |c and the encoded node | b of
t he bl ock. For exanple, v~hen the block nunber | c which represents position
information of the block takes the value "5 ' and the encoded node |Ib is
inter) the val id «Goefdii iGN, m@smfimwéo%ﬁ@%e§ ‘étlaq d@@ xﬁ%%&ﬁntﬂ%pval id
coefficient threshold value "2I" for. inter-e nco col or ference.
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process ’Bheesqm?]fmchb byglmimnﬁ(g‘ the vhkievaf tke derage §‘:Jgnal|ckmw51t|adst$| ble to
et ~f or e effegtive act i : ssi on

Bat hway n%’mrﬁeﬁ?lﬁécg rah "éﬁ}:e ané’g ﬁ ae%%&i gsgggﬁ%%%%%ﬁc%]&f% devi ce by

conbi ni ngpihdevRbRYR ﬂreggumshmldtdamebe i mage decodi ng device shown with
respect to enbodiment 5. Furthernore it is possible to generate an encoded
bit stream which all o~~~s generation of a decoded_image with little

"nfl uence of eFitord isonbladlediagiarhe! sHcUREE BREo BRECARTICE ACERISRE Fent 7,

an i magee@Reath Bk %Y'tﬁ@p%@seﬁmmehﬁoﬁl 9In3th'e ﬂ@ﬁedqwsléaga@lbhacm&b a
guanti zation bit rea lum la of a b|ock uni t Iqu.n mt&o’an encoded
o

dat a vall§e2Rj ?ﬁl(toi Be ?l ptermynatigneseitiqmet? Hage aﬁ%orae dé ¥ay be
conpz~i sk e dshew dlie Brgxtnxﬂés@ft@o@@@mo@@d%ﬂawumﬁnﬁm ooafid) cdent

colum if of a block unit  may e i nput "ﬂcaé encoded. data value limting

section 3-8, qlll?f‘tﬂ%ﬁ%ofbé%tw’t’hé U@Tadb@ft% edo PSR At O RIY N SIBPBLK uni t
out put fg@{‘@ﬂalﬂ@ DETisec la@ﬁa%laelcadiﬂgbnhab@tgeﬁél atyald 1 isoefhémioent4&ont rol
section 82 coefficient ¢ m; ’%!}ﬁﬁ k,unit outt utsriromthe
Vel 1 d_CBPHOR GHTECHEE CTTHRPLOM FORoBegl S BE 1A Bt DRISTBE SRE Ghve | 2at on

section'44.a buffer, 52 is an encoded lmiting section, 53 is a maximum

5.

~ value/minimum value control section. 2 is a maximum value/minimum



Enbodi ment 8 Enboclilllent 8 conprises another arrangenent of the encoded
data value limting section 4 8 shown with reference to emgoglagoo3. That
is to say, In enborlilnent 8, a pre-set valid coefficient value i's varied
by a 6 January 2003 50 quantisation step size 1 d. Wth respect to
coefficients contained in image signal colums in block units in the
frequency domain, valid coefficients existing in a band exceeding the valid
coeff|C|ent val ue in zig % scanoi ny order are replaceggmnth an invalid
coef fi'\c ’éﬁt‘“”("’é:“c?)‘eﬂqnct‘ih@‘\M‘t‘ﬁ"a Hon-etle VAR EY U Thi ‘elllt”‘i‘%“‘rb’b‘sy ble to

gener atfetxarstenmde@trmlt 2 S Gﬂthﬁlo\Mthht 61' hm/vsnream\d demuecaslt@n edlf d@tar ors in
ram o

the i~ila decodln

ecod ) BAUREE et it Ag IF Gommlinsa Wearm SauR ot KAl RORHRUIMOBHE on. The
st r uctatoea g sdchieni ragd encotinmg: daliomiaagandi A d enenrdlodictient33 onl y
differs fromthat described with reference to enbodinent i in Fig. 3 r as
regards the encoded data value limting section 43 (encoded data val ue
limting nmedhlse opdiatiornt btlencodadiodatd]l baldascilibed bielvgv.section 43 will be
described below. In Fig. 42, 9 is a weighted coefficient determ nation
section provided in the encoded data value |imti ng section .~3 and Ih is a
wei ght ed coeﬁmlnpehtma%es bpertantotheencdted medatdedermindtidnesemdiuy i bed

bel ow. , m'hters‘ﬂbtp c,;EtE ﬂiezﬁxto't? RhfR R t&xﬂa'hgn fighmed in the encoded
control 'sectlion ase on a~buffer remal nder an e updated quantization
step srze ld is output to the quantization section 44 and the wei ghted

Cﬁgf‘; i cient G@B%ﬁﬁﬁhﬂﬁtdo@{%cﬁ‘tﬁﬁi ]te?ﬁnﬁmofﬁg@@cs&ﬂl@?x%tshléfteter&nastéo by
enpodi e we ertic e rmnati on sectl S a tapl e
o usHvo Ut piesoscd LAng nedfiims Rlorhim &t AEBErAILS BHEBIoR oL BNER 1 n o
34. OIA_ awed gittledecosdidd alxﬁmlobtbckoarsr ssmndllﬁgtth@ \g?squﬂmmzahfo@m;ﬁt@g size Id
used | V nt|z (0] cessi,n e 0 .S u5|ng
t he tabl e. aﬁ'ér%?dce}rg? rﬂlﬂ v@?&‘f&@& S%ergta%@lne?ﬁcmloﬂ ﬁg He gﬁggf Fete val i d
coef f i datntf popiositom wdrich alorssponds B2thdenotécanplfemation Heomublme i zat i on

step, fiehforlyd 417 hﬂs ?ﬁel%,’ﬂis %p’ %Pﬁlﬁ‘f‘t@drg }ér%% COOfh Cés?ﬁﬁaﬁ@n ﬁ?%? 4 erm ned

al I d out put as t zat1on_step greater
t han ogew@ée i th emw FRZeCiomfecti® 48t1ﬁ@uwertgwt wwét?fhct@icemc | h is

det gr rﬂxﬂsgle FReePMoPULG B84 R st?dw@cteik L THe %ﬂBtl%‘é?&“l@egteh@[‘af%tseep size |Id
is re

r tthan.or e o] and, | ess January 2003 " ?-~' ~,
the we ‘@géll"ta(gﬁgh‘tmltﬁt |e§'t1(’5‘Pfettl‘P’P nrlragrergit%eammttdmﬁe as the w ue

"U J~ . If the cjuantizatno step size 1cl is greater ih;~n or ectunl .

T S the ht ecl, ¢oef SoChetgnnihn d the
ol ue 0o TrYREe R ARdL Ry EBninpab 3efih Wi FSE Lo RREhORE) clFar s
a mul t(lpltel/nftla) valthe waefdhletlennit mids laoﬁﬂed/ xmenh@ds@temnre@hd But put
front. bbs. vaniik caablial SiHeoRRR Mk SBT 302 qRRRL o BhANhaaiRLgN! e

coefficlent and generates an u coe ficient threshold val ue.
The upuallaﬁnuatmunw@lﬂre.t@ émstorngege@m vaanﬁet}genetta@le%ﬁceémgoMﬁﬁe wei ght ed
coef f | ebRBfatbp 4gnd valid coefficient threshold value is as shown in Fig. 35
with respect to enbodinent G The valid coefficient position control
section 82 scans an index contained in a quantization index colum la in

zi gzag or der ThehddCThaepasnt d@n s@baiéﬂﬂssmhenada'geddnti sofjrid@t anptthan t he

Do e fRackgBl BhieyBo YRR Gt A p 7B G B CM b EREE o8, o6 §8%23.en'g”dex
esti matinoh eFherDETynatffigeandr enlommndSfaeld thhdﬂsylnt\amt res| @\r\ﬁ@l\@xtm@ gection
49. Si g_ﬁ%n‘?fzré%fono&%g%h' Qépﬁnﬂfthtehrﬁggl‘?‘ﬂuqﬁb [ cﬁ?@u%?&?(;tnoaijrmxé hesemegscri bed

with reference I ona escri be omtted.
value/minimum value table storage section 2.

The guantization section 44 uses a quantization step size 1d input
from the encoding limiting section 52, pexrforms quantization processing with
a fixed method detexmined by H. 263 and outputs the quantization index
column la of the block unit to the maximum value/minimum value control



As shown above according to enbodi ment 8, the inmage encodi ng device has a
threshol d val ue which shows the position of the last valid gogifdrgbeod ili
zi gzag scanning order. The threshold value is updated by the quantization
step size |d and when a valid coefficient exists in a band which exceeds

t he updated threshold value in zigzag scannilzg order, the valid
coefficient generated by the process of encoding is replaced by a value of
zero. Thus it is possible to performrapid detection of an error generated
in a tyesh9niBkion pat h~ay contained in an encoded bit streamin the inage
decodi ng device when conbined with the inmage decoding device as shown with
ref erence to enbodi nent G _It is also possible to generate an encoded i mage
whi ch al | ows ]@‘hén@}@ﬁé\#laﬂ@)]hleéﬂmamd‘élélotj@dlel WQ%EG/\?WWNP&PM FErfqaieénce of
err or SygeM e R difl et leﬂ?é"i{?ﬂeg'ftoﬁtt( ﬁ@énofllﬁa‘?m?ﬁﬁi WABM t3hledNahABOe

encodi ng” device as s [ g S anuar
cl escniMBREnuILYue; ta fes iR bQStPr?ﬁE“Qai“F\QAffF nftodeS|aae$hpwla 1pf lghg@fiéc)

hollltama 22"1%4 M (a)-0d)Q tIhe eaeEOM%dkdaéﬁaetn@btﬁﬁ.thrﬂlﬁlmu%e@éblgg ang-
~~~ever e |~

codi i Vi ce nm e conp assho in Fig
P AP NaTIe RS e FRetses TR oLttt OB A T SBBER unbi
mal ~ b&ﬁl@@ahdimﬁi\m vamﬁ@debﬂeda_te@pecawgr EhowhiingFige 6(a)ed) ahdl Fign L hi s g
case, L CcO. 1. cl.ent, col um nlt out romt he vali
Coorti ISR R HERb ERDE T Laant LB e thack RUbfiEy {4 8 oo
secti othezmncddeﬂn‘oodie ibnt TheBrdsatti isentpot twtipy meesmanotvadne/arinamgenent  of

the i mpge, ioce according to enbodi nent 1, enbodi nent 2,
enbodi manted[g) seg%glg:sr‘?’ent G That is to say, in enbodinment 9) error

détection taki ng a block as a unit is perfornmed based on a threshold val ue

“and an i magerst qrals atﬂowaﬁa{f @ﬂ%ﬁ%e@é&‘&‘ the FahemuifteghbAindghiid a bl ock’
columwénenbourent it 1s assuned th GB is an exanple of a unity

cont ai ¥ N LEENBAD3r nore bl ocks) based on a threshold value which is

different fromthe threshold val ue above and an error det ectl on state

t aki ng the o]i\&lai ned. bl ac ka? %(a ? {Sld et v;@]ther or not

the error is G6rPAFHBE™ Yah Wuﬁ é’a ‘iﬁlCP‘% R bSIES F 81> &n i mage

decodi ngmgavisor tadetewnine wheshdii mmnmwuree(hmedftehmdmes:due @.rivent i on.

In the, a} 40 i epror I tion
f‘t ftﬁﬁm‘v%ﬁn@?gadﬂfﬁw iy ? s 1052 2 levﬂﬁléhqg cplg{(hgﬂgﬁ‘?ﬁ

section et ecti on 'mgans error b col um
det ect the awantizatiommiadespcolanmyy 12 rafy ﬂtRetbalP?}r nanitols tReatHothaRaRue. O her

conponeidEniian & BLE, fesestepST abaNg’, atkh 8Ta2ilenot ed by the same reference
nuneral s and thus addi’tional descri pt| on v~~i|l.be onitted. The error bl ock

detection section (error block detection neans) :~ may be conprised by the
error bl ock ¥éhesthenesdetof dhe 4ompasisom skiows tleftethenoalaxovane (9f)) Brbodi nent

ober at E5 0T el # ABReran taRedl hERRERE el i SOURRERE e "< ¢ e
| s i npmaxinfwmn: valgyg iimandnysther sases, dstep IHP2 A’y she indéxdedeei(af) of the

nmage L, J@ayer 117f01° 111at 1011 sL1C17 7S picture layer) CTOB
Iayer qaﬁgnﬁggrtglgfaocsgal ayer is pel~"ormed by H ~?G syntax.

When the comparison process of step ST12 is completed with respect
to all 64 indexes (step ST11 “Yes"), the comparison is performed as to
whether or not the index value (, j) is lower than a minimum value (j, j) (step
ST14, “No”, Step ST15).

When the result of the comparison is that the index value (i}, j) is less
than a minimum value @, j) (Step ST15 “Yes”), the index value (j, j) is

switched to the minimum value (i, j) (step ST16).

On the other hand, in other cases (step ST15, “No"). the index value(i,



As a result, the quantization index colum |la of the obtained block unit (8
pixels x 8 lines), an encoded node (intra encoded nodel i nt 5 jfu@adesb3Ode)

| b and a bl ock nunber |c which represents bl ock position informat.ion are
output to the error bl ock detection section .1. A quantization step size |Id
is output to the reverse quantization processor 5 and the encoded node | b
IS output to the reverse DCTI decodi ng i mage generator G At this tine) when
i mge g % ﬂé@ |nﬁornat|on not matching H 2G3 syntax is analyzed, an
error /$GAAR “8% £i'6f"signal le is output to the el ~i ~or processor i to

t hat effect I n enbodi nent 9, the GOB nunber | g which shows bl ock col um

units i s out the err.qr._hbloc ection on. 1 t he
ayntax anal yotenshia (Gn55i%n Br8GEs B AT IR R S A% ecsi ng
pei d' otonaddi Girintlheeetstep S Il Gk )c themudetdstoaplatedti on 10. Firstly the
error block columm detection section 10 determ nes whether or not a bl ock
is a block contained at the GOB header based on the GOB nunber | g i nput
fromthe synﬁamcaua]l WlB]Jb?eQﬁﬂh@rplﬂ)Cewwgl of blee detemimatilwe/niisipent or ned)

t he er*,gme ?ﬁi‘ola%t’% b?te%&%é&b%?o%d (step STS 1). The determ nation
is per orne er t e 1 nput error block detection signal =lais
"1 (step ST42 "No", step ST=13) and only when it is determned that the

value is "1"R{s t‘ﬁm sﬁxwls?»aﬂ@@arﬂprtettteq ﬁc%tlpéﬁ’&% ifAERtconumRe ai & a

i ncr erre te%egg ste STS=1 hus \ﬂ ﬁr cl ock. det i:ctlcin Si gnal
=to isC KR C oD oINGRY) mtEPteertcro “Brger i TLabis Castutberce

Januar ma&ﬁ)ﬁh&rﬂ@talmmcarlﬂeemtcmnlnymsme\tulﬁiélmble Neath dsbdocoosipadiffarnoé t he
error gllg count " er a d the ter II (Scf’)\t error determ nation

{Hr eshid HDLURCORATAONE Pe SRR (P En 0678 1. ¢ 2 Tesul ¢ of the

conpaui son, v=hen the error bl ock count nunber is less than or equal to

the error de t ~ Ny e val ue
"0" 1S Out utﬂ‘%{ (i) C%%é%?ﬁm Ih¥ i SO’ PPl o allid o 1hET) Y

det ect mxm\gnatahwaabl@mpi Ehe-eal index vhluest toataieaddin threauandzatiper bl ock

count mu@%eéoltxﬁugrl%fs%eﬁf&%ﬂed hig 1§rs'h%(vdjﬂ£§tr fﬂé“ﬂﬁdélﬂvm!’ee@ﬂ% @fypbue 10b

(step 3I=1 ! he val .\ vmtc [ ction 8 as
an error ’Eﬂ“b@y' %Pﬂtﬁﬂlﬁj&%ﬁ 6ha§|t§‘ﬁa4 li@&’ @stcé ‘IS? ‘ia ME. (“iﬁ(e]%étﬁ@e process -
(step hla@nmaimprable4able.i s perforned with respect to all bl ocks contained
in the GOB while referring to the GOB nunber | g input fromthe syntax

anal ysis section 1. VLrhen all blocks contained in the GOB have been
processed (sﬁn[thTstnémay)wheheth&bmmppri(soessf the 64rmimated. valvesswi .t chi ng
sectiogy @ta‘?H[aR%%h@ lﬂﬂﬁﬂtﬁﬁx%dlﬂg t mﬁf?eeé?g%%r@h P%QJ @P@E‘&PH%BSH% he
reverse quanti zation proces e erro et ection

si gnal thesvyantizatpn Hdﬁ‘t peustnda ﬁaﬁ@folﬂnﬁénltt iseskownrthat dhie @desm

det ect lvgtu@(ene of %he Bt e slhaid P&Q bt QRaf Q1 FHhewa1g¢aNRihAat i on

i ndex cghtgrm 5 he . bI ock %ngt tg e error processor i. Since other
oper at IV Hé‘ MRdAPleare the same as those described v~=ith
reference to enbodi nents 1 2, 5 and G) addi tional description ~=ill be

i d. Th di nb d h
orror o ar o o s aRnkReERBoRARR It dR SR PE PR s aktleg [ e
per f or vatue +zm1mmum waluer cartrdll snﬁtlomnﬁﬁnbtembﬁm;scth@rquaammnlﬁl@md an
error %Hfrg deg es% R\Q{‘ 1?319% 0“1 ‘h Qxﬁl%ltcﬁe%{e”%gﬁl gﬁk"@h ‘}SW ‘ie cothﬁ'dﬁ It is

p055|ble sup I's_perforned
whi ch tlelfﬂﬁﬁne% ahétther\ralus 0§rtl;ec-6anWn@,=‘d cphlmndtacgnml cth efmmaﬂ ey do not

cont ai rhu%rr{tga%toﬂ index ANERAPPSShHNE lhg%%engr ate a decoded image with little

i nfl uence of errors contained in enco bit streans. r~; ~ 6 January
2003

In such a way, the quantization index column 1a of the block unit
processed by the maximum value/minimum value control section 53 is
output to the syntax multiplexing unit 49 and the partial decoding
estimation error signal generator 45.

—
-



Wenhoclimeot ~J. the image clecoeliog ilevice w-~s conyusecl as showmin
Fig. -~-t. However the device may be conmhrisecl a shown in §jghuarde003nd
adapted so that the DCT coefficient colum if of a ulocl: cinit on which a
reverse qu antization process is |~erfornecl in the reverse c~u antization
processor 5 may be input info the error blocli detection section -t.

Enbodi nent 10 I n enbodi nent 10, another arrangenent of the syntax

mul tipl exing section 49 shown in enbodi nent -1 or enboclinenf 8 is shown.
That is to sBye PRifIahberndpaestioiatiy exsorpienalseejiaraioino 5 81iovage encodi ng
devi CQML@W%%@% AR 80 eEkRd Bh k1184 11 £ P10k Ghol theWwgu higz & @i d
detection of .errors (;:é tal ned ;ngj: n encod dbit streamin .a e decodi ng

devi ceMB{3ninle i d2i Hgthe wepyh "cHBtY pet eﬁfﬁ“ellﬂt‘%?séd’?‘ﬁ" ng%cr% d data

val ue édtithhiiog eseet s%maz}B Thiea-eanleiRcartpd t kb tthetyAaralatecodadeimbgé or mat i on.
Fig. 4”r_is.a éock agram of an i mage encodi ng device accordlng to a
tent h BIBAIHet?: of the present invention. As shown in Fig. =t i, al
conponents of the imge encodi ng device accordlng to enbodi ment 10 are the

th hown i | = Fi
mbodt ment oM ERg L deatin gy BAet; GaETAR, o hotaisd Witk 28 Phery,
addi t i enaldedemorepth asing lal mzerdriotk ed. a Thet.enThdeds datsawa‘lrlmn ltheri ti ng

o0t 0B e Ehg b 4G (T 6 CGRATRL LRH FRCENANS Il bhfon B pLRxrPl e, 11

t he sa he ‘eénco Sec bhe i mge
encodi wgle@éivmde tha reabiody rfEnas 4 maitmlqleczde@umlangg Zﬂlemth@rmcgéedt my be
conpri aRMeds iffiOWMhd Pafii Q- dé&%cﬁﬁg eﬁﬁﬂgﬁloﬁ)eﬁ& 51 19@Ye s 4116, €ncoded
dat a value Timtling section 4 | nage enc evice | n epbodi nent 8

in Fi gimage gye pdged pad ppaatia diem eém%agmgena}ate Snferegt wdo ébef fi ci ent
I'his grinesi4ed in the same way as enboclinment 4 or enboclinent 8 in the -
wei ghted coefficient determ nation section 9 of the encoded data val ue
limting section 43. The determ ned wei ghted coefficient Ih is output not
only to the Taki dystef fmaleplexposi sdéctionc eik nehiaect i mulplaadgt Aed maxi rum
value/ m . L 1.on u | s, t e . tiplexing
' ghgdtgﬂﬁuo\féalégol%%ﬂ 18{“01?1’? §4,0 S&%Ig & aﬁe Paytetx] Sﬁ?%?ggélﬁhg}f%pera“ on
of thenm@bbocwayelpltée|m0déd 1brstlleanwa|cc01 giégcﬁl Béd sysitax~~Theig. 50 is .
a bl 0Ckudh@gnafhhddx Wi ThlriREBIbag uHEe bidth 1;% ave am@id@ﬁ% the

Situatio n—|c§ an encodi ng anua1g for a wel ght coef f ntlhls
mul ti pf:%é}éaleav £ em@qe&yeé wapsipgmsd fe By éﬁnepﬁlqﬁi X @is a
pl Ct ur eoﬂuaxyﬁrbyrmgﬁagob@aﬁﬁi@gsa@u On‘)/aﬁlableﬂe@gﬁelanba&ﬁrg Méﬁf@rﬂéd pg section,

crobl o V- mul t i in ect n_ and
mul 1 pPaf PRRTERE o ineRaiRERP dpRERD, PR IRSVT R ARERE I eth  ped
bel ow. enz«zdmgﬂlaeguage o muliidexed to apemmooddé biPS@eamhavld tdteoswcoded start of
pi ctur i5afd f\@rmed by the picture layer nultiplev.ng
secti OE)HJC%X@ elgeat?g?%€ﬁ}éégﬁg%él5%g | anguage which corresponds to the
wei ghted coefficient Ih input fromthe weighted coefficient determ nation

section 9 of rigeoensadadiataqualeol IR0t I PRe Apandsidieiphct ur e

layer infornmation. are % | éxed é ovvs t.he ationship of

wei ght 8RR mpeided nﬁuua d COBEETER b OO | W@l%ﬁm%w@s&)ﬁa@ to each
wei ght @]ﬂm“e@gfd‘ﬂaﬁls@gﬁaﬂﬁy Scfhrﬁﬁhﬁdh@ﬂfgzé toxEQfdﬁK@B@fﬁ%aemf it fiee Moweei ght ed
coeffici vaI ue 38 égﬂ Lga "110" is multipl exed as an
encoded ﬁ&fé&’é’g@co‘? Cfeﬂ’e“\ﬂeli ‘E%QFI gf‘? €ehPCth has a value of "0.9", the
val ue ' is nmultiplexed as an encoded | anguage. |If the weighted
coeff|0|ent I 1 exed as an
encoded Iangl}}geﬁﬁﬁg lmgq%tlédn%g%??gaéﬁgnﬁamf%s hasldfuﬂ%gd%fd 5? 1") the
val ue 'stieam $roml thqoSmT@ck asitiplenopdedtibani@uangd .tr ThematscBreendidedst r eam
WL, ML LRk aPoRaraGls A0 e B&%@x%n%ﬁt'ﬁert‘fﬁﬁ%ﬂssﬁ&lﬁ)'&?h%?rqfﬂérﬁ he

coefficient ture er_informatron) picture t code (PSC) in
the pi etenes ¢ Wedrrhlttstpﬁ@%t néﬁ’éﬁe buffer remainder mhichiiptthetgppacdB ayer
mul ti phRXi SigoFRAL hRNs{Pedm iR 'tﬁX%uﬂ'é&l i5i1P L XL B S %ttmne&ohed

mul tipleles the GOB start code (GBSO o~ing the start of i.l ~r ~
control section 52.



6 January 2003 GOB |l ayer ioformatiomand the GOB Iryer |llfol'111~1t1011

; 711C1 inlms Il ~f~ result, into the macrohl och | syer nultll?Jghu 2§@§tl0n
G ?. The nacrobl ock | a~~er nultit~l e~i ng~ section G? nultiplexes

macrobl ock (1VIB) layer information in the encoded hit streantlnput from
the GOB | ayer nultiplexing section GL and outputs the result to the block
data mul tiplexing section G3. In the block data nultipIeX|ng section G3,

t he quantiz on |ng i col u,;m la whichis at. V\Dﬁ i‘mransmnal bl.ock unit is
transf or rred ?@“&0 B16 Com HiohsPRd dduait PRE iCOR T IMP NeIAM M8 a zi gzag

scan o§dpr sizeefidr bh@edi €h 2v) huYeni abheih&ngtdnensagubg the Red@eded on the
one di nensj onal guantl zat on.i ndex colum | a. anEiH- usi ng the obtained

vari ab#%2} BAYIAN FIbdizAd 4 Wndaer ezl g Redi B Ht he encoded bit streamis
mul ti pl exed. Thereafter the encoded bit stream | s output to the buffer 51.
As shown abo e, Lthe eBcoded bi t streamo t ]é’he Sy ntax nmul tipl exi ng

section 49 aSSsHOW 4BOVE WiEh JANEELLY e ltela e 1gyt geF?‘bCOd%w s a

bI ock dévige dravoh ﬁl@&ﬁlli]lﬁhl a/_ralaélgﬁnieF_ rat&:3 %ﬁf&“}"?ﬁ‘ W?ﬁ@m'lglcﬁtlhtehmhﬁe@_m%_seﬁ ;3 8n_
alr rangenen 0 1 N,. ] | er.s S I N 1 Q. I N

Chat | TR B ARRREEh ARIORE Do ffley AU B it AtO0KR " Whelnlalt' 9

mul t i piredesdvdlyetvisichiis tpueste alzien amlakiphervghseetists) oBOvhad ansnadekt i pl exed

by the, 5% \l\ﬂ}’cﬁ{ hl%htel%%ﬁl' 5‘9:11?1%%&11 vaﬁlelmgﬂs‘f t@e&ﬁa‘ﬂ%gé&%}{&%lﬁ‘dh nlbp' exi ng

section star
start Bfneunde |bO’t theepregess qf ree P diang] @nlepén@led hE preaxiremayalpe; of @r mat i on

and Ouhﬁﬂhﬁuhhey f1eRubhibRt Qrd %1%3%1hawﬁtttéwl tTBb%th‘Qh§§Cﬁ1'o€@ssG i%- )The GOB

| ayer mul exl section | exes 't code
showi n@omfa@l%ct a‘flg’ an trmg@éschapgr qvmq)aﬁee&l Bty te ﬁ@i@?ﬁewgl Phrd eage whi ch

corresiiedst §9 ﬂd&&b\t@lt@%@@oﬁﬁeéﬂfécctwﬂaetéttioﬁpuf etm@ tbeerweédihed

coefficient determ nation secti &) g(ﬁ) C% The wei ght ed

coef fi aé‘r‘?tmllsﬁloinsp%ﬁ’cvb@éﬁ%ﬁlﬂﬁ t“Pteent‘:ﬁ? LhakkRams ia—’i“a] t°§fn§§a e§’3r| bed

above anchdesl bitlsti-qereweldichacanhgermyatala dleob de d i megmvash uiitighindlhemeel fi

Januar ¥ R%§f98§{a1h ?ﬁ&hk%@&ﬁ@%ﬁﬁ’k{tﬁg o])el"at. 1011 Of th_e nmacr ob! oc)t
ection G? and . e

| ayer nulti [ ock dat a multiplexing section G3
is the sane as that descri bed above with reference to Fig. 50 and thus

addi ti onal d?ﬁ@ﬂt@édl%r?t'ﬁ 2R asidifthn T PRSRUEE £ 1. szaaeeﬁwuhgut from
| exi ng section =l ~J is show for lLe inF 4. O her

the synta i

oper at PYH&0 ﬁgwﬁt’%’seer’(tenem&ﬁ Asthey @Wﬂéﬂ%%e@n‘?ﬁ%s@e&?@?ﬁc ed with

(r]I ef erepeefotmseﬂmmb goRal cénoersomodh ieposSibdadcot Ebtrae?ot}se addid ieffzat. i

escri phi.on m ve with re erenetoe i ‘ment
165 1 hEif Rt By B A fea iRl B tn B8 Bl MBS BEREe bReFIREN Toow (1
an encdaeitedat @healenebddimienits gf e presend 3nwentiém.eshol d val ue updating
information to an encoded bit stream as a section of header information.

Thus when usi ng in combination with the invention as described with
ref erence t o'Incavpbedimeent 3,1anvimage pacathinedeyice iscosmrised pgshowriipl e to

perfor 'F1§f igcdag ﬂﬁirﬁ%dt% ﬁfdeecrédl’uﬁni Ra tofey b%ﬁ%ﬂ@@@@h}ﬁ‘@t fdaoz9e and to
generate ag (sn oded .bit stream whic ows the g ﬁgteratl OE OL@a q}ecoded

i mge WAcAded [data yalpe fond oﬁecgppmt% AVEVER QS R R 18nfigdedd b8 stream
I'n enb@@mmm@fﬂ&enaaoiumgelfejfahdlmgcldamcsut;mtc@m tise® CB sstmm 4on Fig. 47
and a uantl zatl n m%g grr(?(%ﬁ of la bl ock unltt |s4v,§nnt1 |ntC% t he

encode Foqncg g a palugcantrol sgetign & i %}1 5% the DCT
coeffi ¢herIDCd‘o¢aelﬁﬁcneht ablurhe llﬂlocb'd:ke ddodk mayt dlﬁpumnMnutﬂntedDCH\ase&:mmded dat a
val ue | ting.s [ |fof

U he- ot o ket 1 e bl EE B diia il R RN SR SO

val ue (fxﬂltraﬂlesenaxmmumsxamm‘nnnnndeﬁ \d’dua t/wblaesmageotiecgw@t |-orh% rray be

conpri %ﬁ%ﬁﬁt@‘%‘ﬂté &b’fé@apé%ﬁﬁnﬁﬂﬁ%t@?%ﬁe@t ab’ﬁ%“tl?n?g”%ri‘ﬁ(%’ (@ shown

in Fi mum va m N1 nmum val ue stor seci.lon 2
shown |€H’1C1:f . YWahé&d. a maxi num val ue table and a mini num vaI ue tabl e such
as shown in Flf 1?(a)~(ci) ~Ind Fif. 13(a)~(d). r~

The DCT coefficient column 1f of the block unit output from the
maximum value/minimum value control section 53 is output to the

35



6 January 2003 The DCT co~i'ficic~ilt colum if of the lalock uit output
fromthe encoded clata value control section -!3 is outt>l8Januanh2003

c~uanti zaii oo section -1-1. Enbodi t 11 In enbodinent 11, anot her
arrangenment of the sy~ntas an alysis section 1 shown in enbodiment " Z or
enbodi nent Gis shown. That is to say, in enbodinent 11, an exanple is

gi ven of perform ng anal ysis of weighted coefficient information used in an
error bl ock detection section 4 by an ' encoded bit streamwhich is
generate i n d|n evi cl

bl ock di ﬂ PR TEoolr gn" 2 r'%ctl‘u?’?"’”?”%m?’nﬁmgg 5 ’)‘Flf‘g T, e

accor di rrgtrtzmmtbmmmrém cmhnmt 1 nasprdpanttoi theeay ntmx nmslrswi@mma rseFi:gu 5G
since thg,structure of the i mge decodi ng deuce according , to enbodi nent
11 is the 'sane as those conponents as shov~rn in enbodinent ' 2 in Fig. 1=1
or enbodinment Gin Fig. 33, conponents are designated by the sane nunerals.
Thus addpt.wo08h €@§cr|pt|on will be omitted. The error block detection
section (error % ock detection neans) 4 in enbodinent 11 nay be conpri sed
as shown in Fig. 57 for exanple, froma maxi num val uel m ni nrum val ue tabl e
storage sectiqg e’-mﬁﬂdnﬁeﬁ‘éx-! ”&W&t‘ﬁ%h L'ﬁ/l%hﬁ'eﬁié'ﬂtvé’i* e LR 80 % e
section 3. Otherw se as may be conprised of a valid
coeffi C|1@mtnpg>§|eﬁtl@tn 43 (ﬁhﬂj’eﬂ sl@cenm%mez@rtdB atsmmeen coBRraf &3 dat SAosIn i on

CO”Pa“ %Q%ﬁﬁtte'n@,@ fhe eﬂ&%(r]eﬂ%lattﬁ’ vaiYe LRI e EQtidH QQK£%£§H£’QD§§H' on =1
in enbocl ﬁrrent 11 co I’ISEf e)a)\gf %tted coe fICIh&Té oélaiter nat.i on, secti on
9 remov @ ¥ SRt RENS By VBT KV RicheRe BFe-Sekth MV adUBD HBARPAE shol n
in Fig. the wiluks aiith he qramizdiockigetieet 1an Thais ote 4 alne efmdiineige G as

shown in Fig. 33. In enmbodinent 11) since an encoded bit stream generated.
by the isi@@bc@mndd tythecvéencndenbinds diented1ify v dffaawwelded ERxBmown in Fig.
52 or :fﬂ inutheweghlrﬁ oefﬁlcient inf&rma on is rrultl | e~ced
et or ehdhld By Fo veies. Thergloge fhe, Anags PCRRag ciAY It Ca% (2eaeAt eaep this
encoded t i I t

(111111\6R!:S(S7d§a n@gggg‘ﬁnﬁhml&scaln%etédg ﬁrggﬂggﬁﬁhﬁa lﬁnﬁ.{txﬁ‘\&/\gegﬁétig coef ficient
lhis |m§p1tllytnto the error block cletectiun section -1 by the s~ntax

anal ysi s sectign 1 . Th ht ed.coefficient determ nati-on,secti on J
becomes redundat2+ ﬁ?@«%ﬁé&» of AR IAGEHROMRT B SIS ATROF P S B0

conpar i smtﬁe@tnm&esﬂowf itWe Fpgesent amﬁler]tﬂtmval Il enoldigeant 4posnt| gn 4
conparlson section erfar cessi usin i ghte
coer 11 cPeTRTeaeRhueh Aopriaony fhe HaBR eryoMb BEPRE M R #iB, 15, O

bl ock dwalr hen ddsovibed. t Ha Figultdudeinfa avaghtek carffigient degexmomationn
enbodi y. S t.kL ci ent
ot or maprsie g REYVE Tnp ek i AL LRI S MR, ABb el Tt

anal ysi yab@&:hmmn“?mzang) 43 picture Iayer ana)ysis section, 7 3is a GOB
| ayer anal ysis section) 7~ is a macrobl ock | ayer analysis section and r 5

is a block datg anal ysis i.on. The opgrat,ion synt ax anal ysi s
segtion 1 sho el‘-K’EF:?BO“E@E%l18?(%?*8?57‘2"2@%%@??1}58%‘;@8 Qi ght ed coefficient
information in the picture Iayer will be descri bed bel ow. The start code
anal ysis sectijpn 71 erformé_z % g) start 0 cen nta n_an i nput
encoded bit str&aHROHRE ARRHIAFGZAY t‘aml gye CeRk 05 g‘. &t 1qaat31,%r}) t he
encodedshipt sit¢ ehdn basalit pot at buffee pemtaim éert agred antaptym gheeopidated 2. |f
t he ana S r t i$ out put
to the BRETTRSUPnsiER SBE 180, e Elsh ey Ehoc ISR R i SEATL S T B
does noof phe qhaatltmenl segtipnx4 amd the encedast dt&tadmlemltmmtlgggﬁ@mom d3i s
output to the error processor 7 to that effect. Analysis of the weighted
coefficient information and the picture |ayer information is perforped by
the input encObedwsightedr sgaficien haleppuminationysactionaldy dias gebtblgncy2. The
ana' ,yzeauag@ﬁ‘agﬂgbgtt %i@%'aﬁa@%ﬂ’éﬁteﬁ%&e‘fﬁcﬁh@é tlhcgyghattﬁl NSFgg. SREtion

The deco ht ed coef ent %ﬁ)ut toé e .error. bl ock
det ect i BAsQabed pathyreference to embodiment 2. to determine a

weighted coefficient 1h which corresponds to a quanmzation step size 1d used

e 15 use

in the reverse quantization process of the block. The determined weighted
coefficient 1h is output to the maximum value/minimum value contyol



6 January 2003 ~l malyi~ of the GOB | p~er ~nfornotion is perfowe~l mthe
COP Dyer analysis section ~3 and the aoal zed encoded bit stg g4fuahp2008 put
to the macrobl ock | ayer aalvsis secaion i-t. Walysis of the macrobl ock

| ayer 111 fO1' 171at 1011 1S perforned in the macrobl ock | ayer analysis
section r ~ and the anal yzed encoded bit streamis output to the bl ock data
anal ysis section i5. The encoded node | b contained in the analyzed
macr obl ock | ayer is output to the error block detection section :1 and the
quantisféllanr’gt ep size Id is output to the reverse quantization processor
5. The bl ock data anal ysis section .5 peuorns analysis of block data

i nformation.and outpyts ghf anal %zed .encoded bit .streamto the ﬁt art code
anal ysi s sect{of¥pnleQih ez 4R PBRZRHARXSEY §HF 15 leghtthinedd asthf ocl : data
i nf or maéiifdnmecae@lehﬂﬁhﬁe_xh:c npkalmsrré)ephieco{alrle.l'qwf Pl q%@gtihmieﬁrsm@p bizeckl g_et egt ion
section 4. ~' ~vhen jnformati,on is an zed .which do ot gmatc ire

synt ax i eRfa tﬂi’iaé’t?}re 13l 108 éi%ﬂ‘fﬁ gh)s(’ C?Pgﬂiﬁe \legﬁ%c?@fﬁﬁﬁgﬁ}gr nal ysi s
sect i crakies % valhe offit08pbifahk duayerzatival stepsisetd iogrestenththerkjoak dat a

anal ysj s i L N.ogh I ] [ | &1 uhpt to the
error ll'|15)r &ﬁ%éléf@&?l&a?hazg " ﬁéﬁﬁégﬁééggg%’?{;lg tg?lg%:l? ‘Zﬁﬂggrogmbb 'anot her
arr angamenf the quentizatia stemlsizs ddsiscgianten thhower iequehitiodi2deénthdl and
shows {.heasi : i i i »wei ghted coefficient information
IS ana{\)@/@éﬁb?ﬁﬁ%ﬂé%&%ﬂf’%@% ﬂlﬁjedé;!ﬁgﬁ i'on of the syntax anal ysis section
1in Fig. & ~hich analyzes nultiplexed weighted coefficient information is

anal yzed i n the LOBihayevaMd/ mbeirdh RCUARRA bEL N seThEn S8 dbpsiade, anal ysi s

r .1 anal yzes the start code which is contained in,the ut encoded
bit stvehitefeagticiens Qﬁé@}ﬁ%&%\tﬂi\les ublke %vgnanp\iaﬁvert@bfeav@ )Q}?%n encoded
bit stééaamues eftpiiied th the nphthuie viahyetaldldade¥edted seal iexil fioth dlel when

o 1t ok SRl FRRRaSEONRI G, e iFhee SRt AR e S o ure

| y~er apdatesi massounonakie tdbléadd maSnpant valeeltapb. 111f01' [ 11 atl ()11 by
the input encoded bit stream and outputs the anal yzed encoded bit streamto
the start code anal ysis section ~ 1. The GOB | ayer anal ysis_section r 3
per forns analpsiupdsted raayiangmt ealuedeble endnninimmmhealgedablgave paf or mati on -

and outRMLS ﬁh?i@.n%l/ag,egb}?%‘éﬁ%’e@i\iritﬁt [ERMAQ thembediviant ayerognal ysis
section 7=1, The decoded .wei ghte @$eff| ci ent is output to t error

l.h
bl ock B¥RRPLS Jhesutraan i aspim att thshepgodede SPGBk ENERAE anal ysi s
sect i othe’blockntlirhber bt of khelbloak andb'ysh & theataigitdd cmefBciehe 1hdst0 85

descri above _and additi.onal descriptien will. beiqmitted. e '

"t or nipasAsH Saforhe SahhaRon GEF b M et TbAR O B WP i crure
| ayer &mahiséasesthe updat@] mameIB Vaye tableatyd msindwetn oalugyahlegs ~ _
macr obLegh WY &f Fagal¥& ,S(béeihtd, 94 ﬁ?fetin%r bR PP ElbdEA S sBERNYRI Pigsection i
5, an error_syntax detection si'gnal le I's output to the error processor 7
to t hab(@f {Dets compshedrofabbyalugsiin the srananimovansdeblehtha ¢9lothe i mage

de codi ASFfERNIcE RoRYIMRNTBNAEEP da @ sandhanal s emafalueitahleatsp e@ivdlgi ent
i nformation.as, t hreshold val ue updating information froman encoded bit

st r earPHHERSEDRRE-& t hreshol d val ue used in obtai ned weighted coefficient
Ih. It is determ ned whether or not an error is contained in an encoded bit

streamto be coded bas on .the updated threshal d..value. us. It is
possible to Si’rf%*%ﬁ%%ﬁ‘? %g%%q&{nﬁ%&%fvag}l?&:ag ‘r%%cegﬁlﬁ’g 5<L'§ iR &{;edbas{r}%t ax and
t 0 generat easa edduulentn8genwthe diudetr| esisifdwrence Ibg. el%.opexformai aed in the
encoded bif.. | j e ; [ ' IS, conprised
as sho%l’%%%%g%teﬁg%%?*eﬁ%%ﬁ%@} R S s Ay S
col urmViail_‘%f': t)ifélob‘ﬂbék theiith sewvmnd fthcﬁﬁl‘#w_@ el B glae VARt ¢ £PlBr ocessor
5 may Redaedthby e WhdgBEddcobifRedn tdale G PHeyesinh®&a domparison to

determine whether the index value (j, j) is less than the minimum value (, )

shown by the ith row and jth column of the minimum value table updated by

the weighted coefficient 1h in the same way. When an index value (i, )

exceeds the maximum value (i, )), the index value (i, j) is replaced by the

o
~1



The error bl ock detection section ~ may be conprised as shown in Fig. (..,
6 January 2003 5r as shown ;| bove or m| he colllplised as &bawary 2003 i g.
5S. The 177311171L1171 \-al ue | mi ni mum val ue C 1l1l)le siortl ~e section ~?
S110\1'11 111 FI~ J I |7aS a 171a~11nL1171 v;lllle table all (1 a
11111112177 L1171 \'; 11 LIe table SLIch zs shoe=n of the error blocl:
detection section -1 in Fig. 1" ?(a)~(d) and Fiy. 13(a)~(d). The DCT
coefficient colu of the bl Oﬁk unit lls ouﬁ ut. to.the rei/ersg

DCTI ddBBHI B NALE @edl)eﬁé?flof‘h@“v Mot Bl MaiuG (bdk 18ef8Et P8R Ygnal 4a is
"0" anil‘hﬁnﬁWI\t'ﬂhbKigj)sﬂ%ilﬁ\’é\& qan@I |Iﬁ1@hltsphlfceﬂﬁbvtﬂlﬁ B0 upregesgor | when
t he er orbl Oﬁk de ec?ﬁ 3l ﬁnla g iﬁ‘ ". Enbodi nent 12 In enbodi nent
12, arbt HEF Sran EgPAE é'%%? RRed 1 | pI exi ng section as shown ill
errbodl ment "r or enbodinment 8 is shown. That |s to say, in enbodinent 12,
an exanpl e i en .o e encodln dev enerates an encoded
bit stream \@ﬂ%&h‘)l’zﬁ‘f‘})\%sﬂ%g fpfﬁmaeq ‘?Sgn g{]eldg?\%g% e?;ﬁﬂﬁ(‘eedfal n an
encodezmbodinstirteh aidra dalitiomabdestequiimegilée meithydt he nmul ti pl exi ng of a
valid coefficient threshold value used in an encoded data value limting

section 43 to an encoded bit streamas a header information. Fig. & is a
bl ocl t di agréam aftuahexeuwlal ¢f the yuocessing penfameed bancbeli mgxdeum-i ce

accor djdgehRisfAANIRAL (2l sLdifoP5S3ENLd BURAN ARy, The structure of the

i mage enco I ng device accor |ng to enb 2 may be the sane as those
conponents as shown in enmbodinent 7 in Fig. 3 ~ or enmbodinent 8 in Fig. 42.

Thus si m | arTl@@@HQ%@iUrﬁlsab@sﬂﬁéﬂmttec%ebé/néda%dsﬁ%ﬁerh'é%ﬁ@i Stht’é”(sbl@addl tional
descri on \~=i11 be omtted., The e co ed ?{%‘S %\I g&a [.im, h g ection 43
(g 8 1 ¢

(éncodBAeERee VCATBROPER 3 ﬁlé%mé"e‘%ht mdy b & sed as
- sho\ ~=quamtifatgon 4dtehorsiaxalpl B, glleemxarthenccmdedqdal atcvaa-ue ;hmaln theng section

comor i S arRR e e nafthf 1A GL TSR o BRR AL shbin AT B R T,
enbodi mh agaskliheigeheratedsmaximuenivatiiereallel 2ndt the mahnmiua:me/faﬂtil&:i ent
posi ti ue alpsz t? eJOUR! Szgoo%igﬁ OJo@ﬂ?ct él?f%élopol%{) cﬁ%&é’ﬁ&e%hd' ’?1t Ehe encoded

data va section - 0€es 0
coef $c¢ré¢ﬂdedhm@§1ﬁoundF1g ab{c) @ndg (d)naflﬂethﬁanmuwwfénenitabéwrﬁ élwe storage

secti omiffinhith MABuSkabld a¥eldd khbivh! H ekl 1G(a)s sl @) Gesthiidd @iithg Means)
-1J in eratlons ot er t n those clescriherl with respect to enbodi nent r

or embt ion of the syntax nultiplexing section 4cJ
t~~ill be descrlbed beIov~~. Fig. G3 is a block diagramof the structure of

s ohown as- 1] THEIBLTENEE ple Maviml® WEWEoRHE ecg;mngﬁlgggg'ag%vggue d
has t htallarss showe tinrBigad 6émb o mcormpam shtweach ifdgx vadue shéheperati on
of theqhBNERLEBRA Wbk BRUARSH APSHRE! iVFig. 20, the value (= -6) of the 8%

row 1* column in Fig. 20 is less than the 8" row 1* column value (=-4) in the

minimum value table shown in Fig. 16(b). Furthermore the value (= 11) of

the 2™ row 6" column and the value (=33) of the 1* row 2" column in Fig. 20

is greater than the 2" row 6'" column (=8) and the1® yow 2" column value (=

32) in the maximum value table shown in Fig. 16(a).

Thus the quantization index column 1la output from the maximum
value / minimum value control section 53 becomes the quantization index
column 1a shown in Fig. 25 in which the index value of the 8" row 1 column
becomes “-4” and the index value of the 2" vow 6" column becomes “8” of the
values in the quantization index column la shown in Fig. 20.

As shown above with respect to embodiment 4, the image encoding



Mil tiplexing of a picture layer code (PSC) which shows the start of picture
|l ayer information is performed by the picture layer multipleg3digns2003 on
&. Thereafter the encodi ng | anguage whi ch corresponds to the effective

wei ghted coefficient |i input fromthe encoded data value limting section
43 and the picture layer information are nultiplexed. Fig. 64 shows the

rel ati onship of effective weighted coefficient Ii and the encoded | anguage
whi ch corresponds to each effective weighted coeff Icient |li. Basically the

val i d doedd hpidetds thneshoh d '\\Padmenﬂim(:ﬁ)mmx)x v slugkowhichna b mlar(ylmil&pl ay.
oren Ll hS9aRlLL S RO TRAG, abUE, Kok g JEeIBh, Sthe (1ol Lo
encodi Vg urargeagedateidry ehavvalizatiooefep cilefhtldt hiEBaolan vatee vialue akes
val ue \anc'hzé Gl(éart‘&lefhﬁ?ciﬁ’idﬁﬁda@‘al Ba \ﬂ‘nfufxﬁ\eaﬂ? eQ%ﬁrf’odleﬂ‘h)en a91140Q" is

mul ti pl exed an_encodi n anguag en e va f1cient threshold
Val ue MIUEIRBIEh S dper phan aeul{daﬁe ﬁ%ﬁ%ﬁﬁeﬁ‘qlﬂ?rﬁh’éﬁeé ’éd%]@héﬁ‘tl)‘? *1001 00"

is W|\Rhiﬂ}ﬁ>§§du@§e18d1e@nﬁ9dtlm ;blaﬁgs@gﬁ“ eMbsdinthes viad glceqpe\i‘fmel entd

t hreshol d val ue}@11 ? val u 1" (inter-en g gl or _difference

conponksPpclive theshot Valua) ¢ ale)eéahesmaq%ecfapﬁame ARG Image january

2003 Tdi\etoldhrrg Evi@n aetoitdieg <tloOBmlbody]@aarenmﬂ toy ’c}%llﬂce’“ltsﬁcﬁbmibﬁ 1o the
tity~ |ngH€ect|on G? .an

macr obl o ager n

P rpepun oke Bkttt deafiroll o Shiand tasToiRa incsriagd i Hdhpaspect 1o
em ~uchirfl éntgentPa@banreacadédbaddieamnahidesan igpherateva dechdedimbgei | . Fi g.
G sho men t om a synt ax

mul tip ethl ﬁ&ﬁgg}g@&%& éfQESltli% IR% egp%lgh ]I‘C %ég%qgﬁﬂel F’Ezof | ed | angu~l ge
for a valid coefficient threshold value Ii for | um nance conponents and

ol o o by ERSRGREHAAEE, S B i RSB ALy SRHA LR 1 Bl o
pi ct ur Elg. % e RnflF SPP@WBHO“@HQ‘ caﬁ)énatl%ﬁ% a&ﬁecqﬁ HBllsHAnPAY Wkediedescri bed
IbVI th éﬂéﬁéﬂndﬁtéh Qam@g@imehisewo@ 43nd H@Wﬁf)& aglcgh{owlmaxh Ties oG, phkeon vv'dl I

e om snown,abov ennodai.nen | mag encomg
devi cebrgﬁfi FP%%@ colymy Ef 8@@? I)gchng‘lmﬁa}‘\]@u?f the @P‘IQS%&W |$C| ent

posi ti ammysbehaget sotthernddded ddta nahre kmindededdba 43al ue limting section
43 as threshold information. The information is nultiplexed to an encoded
bit streamas_a section of header information. Thus it is possible to

per f orm ef f ecin vhisdetsec tho D GF ceeffmienti eplamii Ahig thie bbelikngnifestidmtnwhen used

in conmo@@ttheﬂ)@wrtslacﬁ&@ 4'9%%89@39%51 ﬂ%e/m@n?asuﬁh%naqaeﬁﬁu%ﬁhnreference
to enbod IS encoded Di tﬁ§ % m whi ch

hlr;e . % g 8 ner atf i]l
al | ows Ve aeﬁéplaﬁmwrbﬁ deesasaae ALge IPpitng %5‘??1"1% errors
cont ai ﬂ@\ﬂhfhﬁl%lﬁ@ﬁ@ﬂﬁﬂubhtvaﬁé e@lﬁe stby a%r@b@fén@ﬁrn haz nam\fxeumtmuual id

ffi nt thyeshold val t
cect | ofBgs Bl TRRER, Vel iSs A ben g ool Chartb e o o0
mul ti pkdxed as threshold value information to an encoded bit streamas a

section of header information. Wien the encoded data value |limting section

~3 uses a value froma nmaxi num val uel m ni num val ue tabl e of the nmaxi num

val uel ni ni nuffheaD&T teneffecienbreaunpetf iobrihe block whiteswaiut {apmicthet he val ue
fromt u e [ t oy he
encodezﬁ%lt sﬁgér%aggﬁit resﬁgmc?\!?%]f g?ltr’gtgl1 oﬁéa¥o£n%gglém%%qo e

Januar JUZ00B atipne oSt rént AftRY Atz O RYRIRSALLS gTer %éne%ltlé%leam lysis

secti oRubnt¥aMbn Be@iBRPdl MeRd q“’taﬁ'hz@'ﬁ*éﬁdinrﬁéﬁlt gol@nmirP 18he-dMputhothe is to
sav. in enbocli me t 13, an gx_@ le is given of an inmage decodi ng device
oef

per f or Wﬁﬁa‘aﬁ?ﬂ]& %"181@ Spghp ficient threshold value information by an

encoded bit st ream which is generated in an inmage encocling device

accor dlﬂ;‘gb ng iment 12. Detection of errors contained in an encoded bit
st rewn BEPFOPhRBd based on the obtained valid coefficient threshold val ue
li. Fig. GGis a block cliagramof the overall structure of an imge

d di d f Si
the st r ot ur doopRPRanTRe s GuolRRTaMERlzehio o, A8, R8T Bek QAU 55 o
t he sarsecasntmshmsh@mmbndemahlrnersﬂms'n n ’ﬁn@1520|sawme¢mbethmemt 5Gin Fig.

33, co ol Y, i I

descr i it SatanF i £ e B3 Fyote IR BATH IR VB dPRs BN ATRcct i on
section' (error block detectlon nmeans) 4 may be conprised as shown in rig.
Gi for exanple) in the same nmanner as the error bl ock detection section 4
in enbodinent 5 (refer to Fig. 2 ~),3xQtherwise it nmay be conprised as shown
in Fig. G, it may be conprised as the error block detection section 4 in
enbodi ment G (refer to Fig. 33). The valid coefficient position storage
sectlon 80 nalntalns the vaI|d coeff|C|ent threshold vaIue I| analyzed from

o, L, r - o o o - "



6 January 2003 67 The picture | a~~e~~ aal ~~sis section ~2 ~~ei~fol ~i ~ls
~ii~nl~:sis of ~~alid ' coefficient threshold ~~al ~~e i nf & Januiann2@ii
picture la~~er 111f01'I11MLO17 1!'1 ,~ input encoded bit. stream and outputs
t he anal yzed encoded bit streamto ©he start code analy sis section i |

The decoded valid coefficient threshold value |i is output to the error

bl ock detection section ~. ~~%ell |ayer 1nf0Ol' nlat1017 1S analyzed in the
picture layer analysis section r 2 which does not match a fined syntax, an
error symia: dﬁtrachmm;se gwadrnlted s ncauéxmmletidm Rerennqerpraced Horki %6’ t hat

ef fect. er ation code ctian. i
| ayer anaf{& 51 EB&??“@)W’ ’gog‘i]h% ?@éﬁ’sobﬁ 88%?”1%}‘/%?‘ ankl !?erémééé’trﬁgﬁ 'L and
t he bl ock aﬁdt@e&ﬁtablyrs(zsmeczteuomoeff‘ﬁuerst twileers aoen s ¢ he 1opereatignal Ofst bhat

descri bed reference to e ent 11 as s

e oed, MGt S 55 el RS ERRE bl bt e TR B A0u el Baped vl
enbodi Menhe dqud$ doffBge decoding device perfornms decoding and anal ysis of
valid coeffi CI ent” threshol d value information as threshol d val ue updati ng
information by an encoded bit stream and updates a threshold val ue used in
an obt ai ned ef FegtaVis a\/éadgcﬂ{ dihgreef bf endmagd deddding disties atcmdlingeblzer or
not an 1 i C a & QgC ed on
t he upda?lfg1 teﬁlk}z%cﬁﬂ’{%ﬁ Bf }f‘ﬁ&&l@ &q’%gtg;sm bTBg E?ﬁ\%t of m?rgg‘?eg ectl on
of error depadivhideyice aacoa—dm:g to 2 g”y}mea)bcahmetrri c@éﬁaesat’leexa cdmqmaied withg

with lit r &

Enbodi m%}%gfglq{CkHP@ngpéﬂ : IEM# d%%ﬁ% %glge{]?g%ggﬁngﬁqg%mh{ e;ﬁ%gafg(gmeeﬁlctocl i ng
devi ce agnkhb-thanaresven hiack dgtegtion seetigni(ershdwack Teiectien raeans) 1si n

por for I By Angar; o g aene ok LAY B8t ool (R R En e %g%‘?%“s%m*’. on
cont r ol ?’gfﬁ n%tllfgﬁ) &had &agan@ 1636t |Ppﬂ5éu€i’nif°1%%%t5|‘36ﬁopvt%1 I"an | exes

i nf or mat ceutficivert gakittdn eoeiiphaHoadectibat ri bution limting operation control

i nformation) which inclicates whether an inage sign al distribution is

limted ol' not in the frequency donain. 6 January 2003 68 That is to

sav. el bocLi meThe operasonhdrithetnveren iwillt hateshemed beldw.ci ent di stri bution

limril~g~ operation control 111f01'111311011 111dlc~3teS that a limt is

applied to an | mage signal distribution in the frequency domain, encoding
i s performed wihe ensodgddeltistreamyist mprdsisdet theoSymax Bnglysip fectanot t he

DCT coef £h8'a€iﬂ£l si¥ieiH apedding cﬁ‘lhé’g‘e’sﬁét@l‘ih'dol@ybi fihfdl@ﬁaﬁﬁﬁrﬁic'hoﬂs gratrol
information in cat&hli%a |1 m ¢t fant ap r;g%e S|gnal

di st ri buPICER*§ HRYER 69’3&6%05 Iﬁ%} - CEVRRERSnal
exanple is perfornmed. Fig. i0 is a block diagram of the overaII structure
¢ . di : i

Cnventi on . The ot Reatbr o pRERBRELBH e TeRA T Aok phOSRBATRER. i g
devi ce agnr(@ pugzelsox@rﬂbnm)msmutmntftocbhetvm\xd scmﬁﬁmant mbdnm@mp@ysm 7 or
8 wll bgd éibeghg%'n%wfxea@nﬁeg(ma% efdodedl ﬁaoﬁ\é"/iﬂ%‘x’kq}c%rﬁﬁah%‘dé)”ﬁ%'l i's

coeff|C|ent stributlon n~oerat|on contr (0] t1on
encoded @a@xatmm toethe whdwgeﬁ‘yéemono&p inBoHenagasactian ) rpf; thenke iieshs) 43

may be a@dﬂabc&ﬁawmag@wxmt 63 WHd biedlenfne®et01&iwghich8is IHlodRy be
as that shawn i.n_.enbodi nen

W h.ref ce.d 0 Fi e as that
Shown | B GHBGH MEAmSR ah orLet bnite val ERGSiEsPent s Bt sribe fRvedtrar
shown i ng@nb@liengninBzadith stepesieackd tio ditgut=b2thdhevepss apuantixndtidoe
invention will be described below. A quantization index colum la of a
bl ock un?i°6atPut: from the quantization section 44 is input to the
su-itching section 87. The switching section 87 outputs the quantization

i ndex colum | the e v g he
coefficient di gl‘?ﬁﬁu?mngﬁl%l ?} gbn%b "?éécg?% %%1 ]rg % utﬁi%oﬂr{%@,eel v

i ndi cat epradeasor’ Wit layer apfivivedi¢rooaimagege taiignalalyhiest whint tloes mvt t he
frequenc V);‘ij] is not the case, the switching section 8 7

out put s t]ﬁq&gggﬁt}llz ljl.'{l ﬁ‘dex colum la to the syntax rnultipl exing section
(mul ti plexing neans) 49 and the partial decoding estimation error signal

generator 45 wphaQul; PRSSRREH QUM Khe LAt NG 88tA YROWR ihi Fid load

section :~3.
stores a threshold value (hereafter valid coefficient threshold value) which



6 January 2003 69 The operation of the :~~ta~ nLiltihle~i~z~~ secti~> .~J
-ill be described belo~. Fig, r 1 is a bloc); diagram of tehiansaiRQ08r e of a
syntax mul tipl exing section =19 which nultiplexes coefficient distributio~l
li~i~iting opez~ation control i nf orffat i on lj in the picture |ayer

mul ti pl exi ng section . The picture layer nultiplexing section GO perforns
mul tiplexing on a picture start code (PSC) which shows the start of picture
| ayer information, an encodi ng | anguage, which corresponds to the
coefficier iSEE i it ing. ez Mol | oL nf LOM |, Awhich
o et er bl Ty o oeny sty b0G IARELELIEAT) BRTLS A kLR b A ot

t he coefsigiilesnmypgent l()mlbnn&femndmgomo@nmxirfohum@mm& confonveat ] omd j

consi st PQfeanHFEg%?éé rl%.f"‘.'—\/%}vﬂeesgknd}n tx‘?ﬂﬁf‘@oe%%&%%drm‘.egl?aﬁrgﬁmetﬁ when
the coefficien i'stribution 'rmting o%eratl on control information’l]

i ndi cat ésleched aad auiput déasetisorohe segn alaemmppgenal oltaneddunnothe blacke
frequen [ i J f "0" when there is no limt on
. the i%é]g}s)és?%gﬁaglhggrn}dg%?g}rll@?ene{F?ZéP?Oecg\uency dormai n. The operation of
the GOB | ayer multiplexing section G 1) the rnacrobl ock | ayer mulitplexing
section & an ) ) 2] Q@ i e .as that
descri bed Va\’l [ }ﬁ%@gﬂgﬁﬁga%‘? g&%}gﬁn\génﬁ ﬁﬁigﬁ%@?ﬁﬁ%@a{cﬁ%ﬁﬁtfﬁ%g@&;épti on
will be SER &M égquepﬁy PORD 18 Rresisshpibs vahue showingoaiehabi t st ream out put
froma sykin MM IdsRleQrdti0e $8ERIQB Ot s gTHRHI dFRRlted from4Re RN Fi Q.
r 2) the Oefflfl ent glﬁmbutl on limting o\g}eratl og cgntrol |%£or,r$1t| on |
i s mul t Phivsereiiegat véthaiuyeay Ko vprempoaepayuien Mopiastilsscaped @it s
oper at i gigzhg sebangarBrdes. t hat described with reference to enbodiment 3, -,
7,,8 and 12) additional description will be omtted. As shown above wth
re}erence to enbodi-nent 1-1, since the inmage encocling device is adapted to
mul ti pl ex coeFbi exentpldi stharbthé encoded thade is tntkanaadythi200g8luz0ohiher ; ~ti oo
cont r-ol ,jn{.0 L~ e 1ot O tkoM. | nka i n~.
dovi oo DRkqEMBEE: ey TR RE b0 pE bR ounfatfenl Aarr S S5 11
opewt i ofoefBatend| pasifion Btavaseoreatjon §fcachests ghenvalid cpeiicaend duteisbpldshoul d
be penf ogiRCia 1" THERRE bRy AiffehenfO8shbbAch® RH REMhbSI&T hdedphLet | on

ef ficiel~t15~, thereby tq,generate an encoded_bit stream which epables to
obt ai n BR¢BAGRGARRARON th 414 the LR BaMBReLAC @indop SIERGS LA R0 he
encodedtly Yal#rceafficiditepdsition congadiisin desticke8in enbodi ment 1=1 is
conprised as shown in Fig. r 0 but may be conprised as shown in Fig. 73. In
this case, the DCT coefficient colum if of the block unit output by 'the
DCT section =Fi@ 1%is aplawthatthe the privesg cfadbiei orlid coeffithen tspwiitioiing
section ' : DCT coefficient colum if of the block unit.to the
encodedc a%gﬁ\l%gﬁ&tgg?%%%tlf ng section -13 based on the coefficient
distribution limting operation control information |j when the coefficient

di stribution Fhygki e POEd abefBiRi &R ds9tioh RbaITMiddNsedtion 8UicgRLESted |1 Mt

on the imge si gaqal dé stri bgqtll ?n t he frequency..domain.. Wen, th

coef f i cf SIAPEt HIBERIIEN COPRHES n@fl g}b%r 46t o Re¢tbiciends ¥ isBRELH '€ does dot

itﬂdi cat?i dlst 'ﬁ'éq@hc&"t‘g?imgﬁxtfiirgtﬁﬁduﬂitﬁiﬁi&utﬁ?@@x ic_ahtﬂtaﬁ lef eﬂlaembyk?ogﬁi n,
e switching section, out pu , eoef E icient colum if o e

bl ook UHHE TR HUAIREREaDIOR G ot B st 8 o b Bndhethe

encodedcatap aradilwigh| & idlidgosfintemn thBeshold value output from the valid

coefficient position storage section 80 (step ST22).

When it is found that coef_loc is greater than the valid coefficient
threshold value as a result of the comparison, (step ST22 “Yes"), a value “1”" 15
output as an ervor block detection signal 4a (step ST23). On the other hand,
in other cases, (step ST22 “No”), a value “0” is output as an error block
detection signal 4a (step ST24).

An actual example of the process of the valid coetficient position



Enbodi nent 15 In enbodi nent 15, another arrangenent of the inmage decodi ng
device ~ as shown in enbodinent 1, 2, 5 or Gis shown. Thatg jgnuafy 3608 in
enbodi ment 15, an e~canple is given of an inage decodi ng devi ce which
perfornms analysis of coefficient distribution |imting operation control
information |j froman encoded bit stream generated in the image encodi ng
device as described in the enbodi nent 14 and determ nes, based on the
coefficient distribution [i m'@i ng. opeirati on control information |j, whether
or notCORP pErLsach 1y &l At d a dessrywel pdewcti on of errors contained in the
encoded bit stream should be perfornmed. Fig. 74 is a bl ock diagram of the

overal | struygtu f an image decocling device accorcling to enbodi ment 15
of the pr esﬁﬁ' éﬁ\?gﬂi‘ibdﬂ‘. e-‘rﬁ‘él)g‘bf?ﬁ? é]“&g“(?F’fllofléf‘zlﬁbé?of‘H“QrT%gqliqo @nt 15 from
t hen)asnhéfelt-@mfaxtd\ﬁmﬂemgeoaiabmddiengl}?i 0\86\3@“?11@"(}(} aZﬁiOﬁathﬂn o cbelrtioflﬁm;ncs 51~0~~1
i em~L~¢lC.>.iSpnl. A .3 Ol =~ Li ~i ~e escl ~i. | ~e~i_ | ~~.,1ln Fi;~

7.1 g incpk 3 hosiagaddpdie feddepto the Faniaiion fude |

cl ei i atobumncdafdhomirent . Figh@ll by bhlet irdluenlck nift am@ropecat iained dnt thel

i nfor , ration of the invention v~ill be described bel o~~I.
guant irgzﬂa% ?g%b}_ﬂgté?(?@o' um |a of a block unit output fromthe syntax
anal ysis section (analysis neans) 1 is input to the switching section 11.

The swi t Chi gy $EEL 1P Ua ) L0 DULB AL bRISAEEAEULQNSiHIAEY, 68 4l A O 1 he
h ocC or

bl ock ynit to the erro etection section (error bl ock detection
_rreans)t%@_tv@{é@ij BReTEOdTg caugiagh showie Ham 51" veive iang bpepkimaningsi r ol

:j_nf ?r nt&ielt _@éhdqncb??omasisomar' @ge dddﬂtlzﬁﬁ)rﬁﬁ?}dé@@d}@;ﬁmd Fﬁg;ﬁntsirﬂgalt_
istrihution in the fi~equency,donmin. en the coeffici I stribution
nmulﬁ!@- &fsie@a@b@ﬁsctﬁm eBeodsd SLtgligamgrbecomesode RBEOTeHi P oM a limit
i _sI applioed &paoa@..i”r(_a@@ q?iagniabtidhshﬂﬁk Boltuindi lia shotieird FegtaanfayaIQQfs Zaic n, )
tile swi.tchi tion oyt put s _the quantisaty onui.ndex colum |a of the
bl ock égqr%lgtenfg‘g?(ﬁgﬁrséb%%iwdﬁéﬁpies}é?li Bl BEH e tFffj-g. i5is a block

di a~am of the structure of a syntax analysis' section 1 and shows the

anal ysi s of 1Pl . | ke ' ' | At ratqon
control i r]f,o{wn%}ﬁﬁsgﬁgg’ﬁq’}en&étqﬁ%E%@é?ﬁ%q{lgi/iyroml%he oépéégaat%?gﬂ’ %&ﬁ‘ﬂ%ad synt a~c
anal ystegtBeient ositiothistoraghateprion 80 as ral't fou eoley delderrericei asd iaftest ri but i on
Lim tiageodedr @bfe@tocmipt 28). | OhoERStheR Hand, Rht R sRisd 6f ¢hé aygrvard | be
descri bed.bel ow. The.operatjon oﬁ the start code anﬁgﬁm E@C ion i 1, the
OB | oD the 2igrsnde Inthe et paroRi gy crram 1A POCkeltt on -
an](cj théedﬂdedkbszlamg emaﬂydilﬂtsﬁcézﬁanc&ﬁghﬁntgha?sanfer as ﬂfwu"‘dw?zr%"bed W t hOI
refere to iment.. 1 nd+{ hus_ addi t.i @ eSCription w e omtted.
nnal y o S0gh e PpNaT BN Fig 3T DS BedRPhuie 2 wiEREERB-BoAS b BB of et on
1j and3pi‘ctalne of Hy®r23.nf ormati-on i s performed by an input encoded bit

streamin the picture |ayer analysis section i'? and an anal yzed encoded
bit streami g,out put to_the start code analysis section_ ~ 1. The decoded
t

coefficient gindetharesydt pf the rogpapispatmestoramd byithe vedidheafiseien; is 6
Januar yogi@fdd dednparison section 81 shows that the position “32” of the last valid

coefficient in zigzag scanning order in the quantization index column 1la of
the block unit decoded by the encoded bit stream containing an error is
greater than the valid coefficient threshold value “21”, the value “1” is output
to the switching section 8 as an error block detection signal 4a.

The switching section 8 outputs the quantization index column 1a of
the block unit to the reverse quantization processor 5 when the error block
detection signal 4a {from the valid coefficient comparison section 81 has a
value of “0”. The switching section 8 outputs the quantization index column
la of the block unit to the exrror processor 7 when the error block detection
signal 4a has a value of “1”.




output to the swilcl~iog section 11. \Wen la~"er information not matching a
fi~eci s~'nta~ is analyzeu in the picture |ayer analysis sedanuay 2088  an
error syntax detection sigzlal le tg,that effect is output to the error

processor i. As shown above with reference to enbodi nent 15, the inage
decodi ng device is adapted to decode and anal yze coefficient distribution
limting operation control information |,j by an encoded bit stream and can

determ ned whet her or not error detection is perfornmed based on the
coefficient distribution [imting operation control information |,j.
Therefore effe t f JORS, : el d .

possible to geﬁyr)eé gr}ggdé élc‘:? ig)n?: i H?H(E?ir}}l?ﬁgeifﬁilﬁmﬁce ofq ('lé cEﬁJed

cont ai nedvitinreferedestdemlurliwant 5, EHdJtll@rla@bdmcnmmg\\dB\)Jeceanednbodl ment
15 is conprised as shown in Fig. i=1 but may be conprised as shown in Fig.
7G In this case, the quantization index colum |la of the block unit output
fromthe synt aAsaahbwm abeeetdcoordings te weahbodiateinCh, cthef fineigenteédding i nput
to the s [ e {0 rer in the
Feverse BEGE D5 HoR bl el SRR bR b RE AN MR CA Pl Ve "

di stri buwibaeh | definéng operzat pﬁrﬁe@msmbm off @nnamiage Isjgrialogplirensymt ax

anal ysi s tlﬁédlﬁﬁ%}édbrﬂgfncq{ Fssde?er}niﬂgdtw}?é?hérrb‘? nlotEErr 19'&@htaﬁ‘le8t1ﬁ mbution in

the frequency d error bl ock detection_section 4

by the shittsheam @éd{at@ntme @cosiﬁé basra omathe vméhceﬁ@cwetf thygsbeld

di stribupirn bhﬂ‘@Hé@oQRf‘d@bTQBeCﬁm{r@ ekfkftﬁfg"@tah‘d”cc;eiﬁcﬂﬁﬂse(!i@hdgnﬁi cate a
limt on the image,sig trlbutlonl the frequency,

1
sWi t chi neggégﬁcaﬁnmg eﬁm Vel iEETP Qsseb e (o léﬁthEBI’lPrﬁ%dl Efte’eeowg 3%yer se
DCT/ decoglady Sledlawlgenanatdn §ﬁcxtadosyrﬁa~cErrtDﬂeh mtpdﬁlb]ﬂb w@aﬁiem@ta 1G an

deg d h d
L anem SO RatRiRS e oF BReRRe ool BRrainear oy rBERS Bk on

section stresmperfornmed based on a nonitoring result. Fig. i 7 is a block
di agram of an i mage decodi ng device accorcling~ to 6 January 2003
emhocl i ment 1G of the pre~eWinmentico. 1 hid. ~; . -11is an errr-~r

| ~l ocl ; det ectIrbnlréwdmmmt(aerammﬁge)decodl@@tré@twems hang) inkigl 2hags ~
wei ght edaa@efHddci &b eder ERdN AL @@c@cﬁ?ﬂg’ @é\a@e a2 B8 ¢hhiiadsed b8 sheher ence

[0 S e LeRRAReGER Aoy e Y RE e nai s col Som 1ot 3 Hoeharde 7

quant i zaduipmtSeshi e ﬁvewe/q&senm{bﬂ@eocéssng 5i RGeS gepartanos the eerdror
processol]r)l ry. ng Wi tchitncg1 ection 8 as described in the above enbodi nents.
91 is a 88’@5?&% "HHRFGY ?m)nitori ng means) which is provided again in
enbodi nent 1G 9l1a is a threshold value control signal output fromthe
reception ”D”'Irgrth caad 915 @ﬁtﬁJﬁiﬁ'hﬁabQ%ﬂ%?xW% of RﬁeOHI%ERthHR of the
i nvention wll escri'be reception nonit nmonitors the

| evel ofOWEwépiTan Bhsesy @iy RO Y FiEngeetion é 5 gRamtr é%@i \ﬁé@ ERVSEh t he

transm sgh i P MY &ssor 45 hend t Bﬁeieﬁe'x\é@éixsia' Ql'i!\%lnt'ﬁztartﬁﬁgt]ﬁtdcésé)QEOW a
pr e-set thresholdvlue it is determned t here.is a.h gﬁgaﬁablllty

of errorReMRAgAB W&lﬁﬁqf‘ﬁéuzaP@Eeﬁ\i’éSssﬁl at léﬁﬂp’&tt’-m’% al ue
control efhdlen?tanipanidoncscaidad seNtid emiok bléck @éteatiotdedeetivhof is sent to
the error block detection section 4. ' Based on the threshold val ue control
signal 91a, the error block . detection section 4 reduces the wei ghted
coefficient ~ Fhrevpuireftherd CReoeffiayén echlooef £ of Bre bidekemit mtutpntsect i on
9 and t i,0 AR T Xi mum
LEEucad el %c‘%ﬂ) gter{] {He F@vdezsg %e%ﬁgirp%res %Q'Ieltatﬂcﬁ g8

val uel m m num’val ué tabl e or e va coe ICI en f'ue, ~when
t he errowhphddle ateorbldckndesect $waignalstactakesi suvdluesof B’ é%ﬂibl:ﬁ GretPt 20 shown

in Fl g. I L t , r ection
sensi ti vt.*?l {Hor FHBOBE T which e ey P P hechiln! ARl waBES Avalel
strength0| 9" equal to or above a pre-set threshol d value) it is determ ned
that there is a low probability of errors being contained in the received
signal and a threshold value control signal 9l1a for reduced sensitivity to
error delfmdradameind Gsent to the error block detection section 4. Based on

the threshold value control signal 9la, the error block detection section 1

i ncreases |.he_weighted coefficient 1h output fromth
Embodiment G comprises another arrangement of the error bhlock



6 January 2003 wei ghted coefficient determ nation section J and the

i ncreased wei ~htecl coefficient | h increases the val ue of tshanoar 2003

w uel m ni mrum val ue table or the val i‘% coe~liciellt thresholu val ue, when.
for exanple in the salve manner as above, the error blocl; detection
section -t is conprised as in enboclinent "~ ShOwll 111 flg. 1~ OL
elllbodllllellt G S110wWi1l1 111 ~'lg. 33. 111 thls way, error detection
sensitivity is reduced. The denodul ator 90 outputs the encoded binary digit
str'ng) HQ‘%Egbﬁ Qi3 AYY shlaﬁiﬁkxgﬂﬁhe@fx%ﬁ&e @@'&RQ}H(QHQ 9f qvhreea%mqi?algna'
is The error det ection section =1 .detects error blocks
vcrl t h r e&fgeEoNt TeCigantti IZ’at@M?fP(]JH‘tfé% E AYRsTS & b@klmoeﬁﬁ@mlﬁ Héreghekk
anal ysi sy giget t@%u o GO Blnsdbicdit e sderadeecdth T8 e pBbaad.of 5dghegtd on
may be perforne error detectjon by a conparison maxi num va1 ues and
mi ni mum %mtééatbgntsﬁépnﬁ%pnuhwl Gese G NEIHIKS \gafmexafeﬂ)ué a8 grreded hitt he

error b'ﬁ?&aﬂekgﬁﬁé}ﬁdsggt HoPc 3 \h%@%&ﬁbié’%%n zeﬁlfodﬁ'i‘it 1tx)xe ap%!(fc% gt by an
error detectiof nmetho

t
Chown | FDEVREIBRY b POF U et BE £hBDEBOPO L 40P L RA YR heARE GOt R

thr eshol gt ayiahite agom 4 £ alsmr.n@bh&lﬁ df@prcEM.xhhﬁl RELEPAd OFa DRIt Ade®ini S
i nput into. the V\BI?Q& coef deter\rik? tion séction 9 or the like in

t he err dt™ BPGER 4& BHL e ? “n’tth’é1 RAACY¥ 88| ent det er mi nati on
section 9 varles t he wei ght ed coeff|C|ent lh to a smal | value and varies

t he threshol d use%’1 r’L rror detsection to hfe smal | er,. val ue when
Lhe thr ool d Vi o3 ok iiark S4aar 1l e adtodh e SEVE BB s

i ncr easesmbédimeent e dfhthehphesendl veveromon.ol Bhensirudthees hdwshe habager or
senéltl ion 9
varies t%eecx%{eﬁ%ﬁ?%&@g%cgﬂ% cliflclrégtnot“@h% on gﬁ?q{ EhﬁJ &\Fﬁra%eﬁg{mﬂﬂ 'cg%]%ﬁﬁé:&

t hr eshol Withateferancedormbe Abp e dett regauds tgler eiendlockydgéection gectiad nce

the nmet hegh on bl%ER%et‘é@ﬁ@ﬁHn@@nHﬁ i4ng BHLIpHatedod %H&%@@'e@ed’c@dtrpee@ﬁ%ti‘e
| on, section ~

operatlo e dev str of the error, bl

is the o% bé’s ?ﬁ%hlb%cg fﬁ\g@@ efgbrléf ar weeghted & 1§Rdn egelg?n)@mon

addi t i onaktidasprdwpie drinvkhl eher ditotk edeteddoshsapioabadve Mi ih a efedpbtedk to .
enbodi mecntfflemﬁecepti on nonitor 7-1 6 January 2003 cJI ol' the image

cl ecocl i 88 @FWi ce nonitomthe conditn o(" tl~e recotnion level in the
reception pathvray J'? and ollt])US a threshold value control si~"nal J |
a to the error n??e%t [eTelp 'S ,that level. The
error bl ock de?@%??élnﬁglge]gtg?gg& ti«ﬁ{‘mﬁ Hendtfs'(rac?ate ?%lggl ation of eox-~or
detection se~isiti~zt.~~ based on the input thresholii value control signal

9la. Thus whenrﬁ@%%%ﬂ@éﬂ Iﬁ@'&&léafzﬁ QRS nake 19@6’@11eei}rrﬁléxdﬁﬁﬂ@'tslao%dtt%xﬂﬁt
oV er Sla

performed by the err ction section -l gn

FeCoti NG SR ShE e ACOERE T GR RO aES (8 ARt 18 o4 HICHERTITDG

coef fi cithatpithneflaybe GOB-hiyed maefdblotlebdyaeterparfedhed axeaiding t® H s

vari ed (h%y?f threshol d value control signal 91a using an error bl ock

det ect i @'clﬁ on -1 which has a v~eig hted coefficient determ nation
section 9 as described with reference to enbodi nent 2 or enbodi nent G
However if the,l QH%%R'? ‘(Pa!ngi’za‘eib%h g& %th’i‘@oﬂ?ﬁ&h@l&%‘lé’c@é gefem ni mum
val ue tabl e st'orage secfi & vall coe Xclent position storag

sect i on (BEixely ar Belings) éxtouypnl tondra Nﬁé@h%@ﬁ@@ﬂiep@@W@ﬂopoﬁpgh@pn%a an

error blg @e&og%ﬁctm@nﬁs&éd fibdel 15 gh&ﬁi‘eﬁ@&ﬁm‘bdﬁfaﬁ%ﬂ é@co@e\i@hgaé)qg
coefficient determ nation sgction as i n enbodi ment | so be used.

Ebodi méMEDRE | LOEFRR YRkEntoeiiCIeRqSieN aFOF Ry SeeéeR & ﬁ&dd E8V¥Shpri si ng

a decodimgTydeHoaah & O e %eﬂ@i@t@g 6 Mage bIHC hurek el Vies wiick nepdeskrdat a
atrans %ﬁ%SIOH at hway or astor enagpgneratlon

ring fro e
fr equené&}o‘g& DIOSYLLQR POt Gt et B i th o N %t‘"t?n%g“ﬁflﬁﬁ)osith‘ﬁ’ £
Sef"d't nﬁteéﬁﬁh?ﬁ) | sA gdaptedtion ert@pltsme 1les sufmut t@p@feaﬁelv(éms@ﬁuhﬂilﬁzgmj@r bl ock
etection secti

actl r block detectign section ~ and
to ensurpé"s%ﬂ)sﬁllé‘sg’l’l@ﬁRSf“"ﬁg 'iﬁ'%ageéﬁ P?)Jeg@trﬁlrr?%"%ﬁﬁﬁl% ‘to decoded
errors. The error block detection section (error block detection neans) ~
in each of the ve.enbocl i ments is adapted to. det t e b timating
an error based® Ella? %P@adﬁ“eﬂ %8=ﬁé§lt?to§qéh%ngf§ Pr{| E\jﬁlil%’eﬂleﬁl ni mum
val ue or268 yahiak toshhlyekdntntdrrasbwhchywabisetion slbnal |1kesmfuramt totlge si gnal
in a frecluency band before detecting fatal errors for video data such as
t hose di sabling decocling in the syntax analysis step or the decodi ng of
incorrect ~ r~ 6 January 2003 dat a. Thus. in each of the al ~rn-~e

enbodi ments. there is a possil.~ility of erroneous detection by the error
| ~l ocl : detection section -t.



In enmbodinent 1 r. the error blocl; detection section -J is onl~~ activated
when bit errors are frequently generated during reception aBQaH&h@bb@@S
resistance to errors fhile allow ng decoclin y operations to be perforned
in an overall stable manner. That is to say, the inmage decodi ng device
according to enbodinent 17 is adapted not to performerror detection due to
error detection being prevented when nonitoring of the generation of errors
contained in encoded bit streans is perfornmed based on a bl ock detection

si gi | adrrdapoatepsdr Tronhbdhelfestr or bl ock detection section -~ alld shows a

| ow probability of errors being contained in the encoded bit stream When
it is deternmned that there is a high probability of errors being contained
in the bit sTheamichted jorlig@entdodirnygnaeienceecpenfbhas agrorvespdatiaes i on. Fi g.
78 is iL.agr. 0 N, e odi i e ndi.n , odi nent
17 of (iite BF SRRt D Wb A 0RO ALY AR RS SR

act i valigaddconmt weiglsedtdoefficieminlh coivegpnadineg jo 93mardizatioay step #ee ecti on
oper at { @ sb g 9@\5{%1‘%@ e 131913?53110% 'dcﬁsé?ilg(b?r%d@'oﬂfi 4L Qe NHARGE QWM GH (det er mi nes

whet her ?r not exfern set error bl Bdck tection is perforngd or not.
93c i stablemi tThe dateammatbeveighteh cgeffacignt allynist owtewt det heivalid in the
same VedebighBposAo@mpxtissmakbityorsel, error bl ock detection is performed
or not. The error block detection section =1 as shown WFig. 78 may
conprise any of the error block detection sections 4 shown in enbodinents
1) 2) 5, or For Bkannier #t tlon qaknthaationvent sizevidiikllebe tHesci§ beble bel ow. In

th it . I.S. d i f . dat

i or nered dopAGEF R b IR AP BICH R P o3 TR B, TTE hEV P

per f or reantigation G syaet &k is Aseater dbaht or efpealetic Kifean ddes thant '6’encoded
r:md:ﬁ] dtﬁ@a%@&%ﬂ@@gﬁi 1hBs! 581‘0&?_}8’{@ Eiﬂﬁﬂflgtggxya%r tHY PRKedgt @t ipn section

e reverse anuary >%I Ila~~e e~ei ~eratoi ~ G
' fhe bikryupntizatipa-sten size-1d isigypates thanopheualde 1and lessther “B41~t 1017 1S

Aitpl{he wedghiedecdrifienPl18Cls: dsthBheedd And &8t Uklilrd vallize odgrantifzat i on
step sizze Id is output to tga.error bl ycl: cléte |IQQ ,se%ltlon.l and the
r

r ever s QI GYAPHIZAEI0BNStEP cias d §ris gregty than oF @awalie ¢dadhekvrighdetput to

the ercesffidiinecith daeimmed and oopit ak thectalwn“®38”. The quanti zation index

colum |l a of the bloc) unit. output. fromthe syntax analysis section 1 is

input into the switching section 11. The switching section 11 outputs the

quant i zat i onThedealid aloefficitnat pbsitiee bbmplariseni sedtwnt 88 ealcwlates dbk

det ect | t : : j O riat Ji ndi i si gnal
gﬁ%ﬁg& o'f%vé‘h&*l%@fﬁcfgt WERNLRER IRE §5hd E'el@@‘ggaéﬁgfauw@t $:dnh Qe S1 9

93a indi ¢ s that ‘error ection I's belng pe rne en the error
det ect vefdogrethicient nasitiemisternesi sprtionnd Rndi 2z avaightethroaitickintdéhection is

not beifiin RRE WAiPREd E4EEAEIeNE dRtdIthisREidrPSectibnOgt put s the quanti zation
i ndex colum |l a of the block unit to the reverse quantization processor 5.

An error block detection signal 4a is generated by the sal ve operation in
each enbodi m@hg. 35 dhewsi hedexahople ioff 4 healtd rooeffidienk tHe¢dwidd ovalsecti on 4

di h hi k i 8 . | i
2et val iR P8 SR Ut AR PRt iRSSIqIE, SN 88 BT ) "
sect i oweghted pef§ciant dhriortheetadl canfficipert tosithon pefhpatison sstigeal8lola to
the 5""'0?%?%1?}8%&&3&' en ‘3’&1@@5&"{}@”\7&1}%@ cﬁ%%i%ﬁe}-g ﬁfé’égﬁﬂ%ﬁ%lﬁ%%ﬁbﬂ%b 4a from

the error DI etection section = .2 Tlowchart shg~ing the
pr oces$iyag trratidre Statr Gizedty BEedten thani outdanaldontd orngeless RaD3 1F  rstly
the er (@f; defe@ctb&ficatiti YR i0M] @oNtHal usedt 1PN I3edWHIHS inntRg magi on (=1)
repr es%ntl n ahe,gerfor mance ,of..error_ detecti on operations as an

| Be ek

i nitial%e2fh fesRechdo smhadimenddr ect i on operation indication signal
93a with respect to the switching section 11 (step ST51). Then the count

i ctur e on t VL ARl Bp Rl et donl R d sl Wb BiC 5 0

2003 position (hereafter coef loc) of the last valid coefficient existing in a
quantization index column 1la of a block unit scanned in zigzag order. The
calculated coef_loc is then compared with a valid coefficient threshold value
corrected by a weighted coefficient 1h.



Then xt is ~leterm necl whether this has been procPsseil with re:I>PC to
all 1}1 ocks containc~cl-io the picture (step ST53). ~Vheo ig jhfy rpg@gbl hat
it IlaS xI Ut been processed with respect to all blocks contained 1n the
picture (step ST53 "No"), it is determ ned whether an error bl ock detection
signal -fa input to the block unit has the value "1" or not (step ST5-1).
When the value is "1'' (step ST54 "'Yes"), the count nunber (bll; count)
havi ng a val ue showi ng that the input error bI ock detection signal 4a has a
value of "1'' is increnented by a value of " (step ST55). The process

returns to S\K’Wénsaﬁa B0d at N BRAE 0BT %%télsrl'if%PEtﬂEe\GkhW&%Biﬁc‘i‘@mtﬂbove
rme Wi th respect to al ntalnedlnth pi cture

proces
(step %TS@“’Ba elpe goprqeteddiveth h‘éda]wr‘?é‘tﬁ%ergé‘)@“t Y ahk IpReltcfuite count ed

by thEtoﬁﬁ@&Q%u | thes{8Rd ThefidisnOpheaitfm t:hatyathensge@how 8l uhgpysher 93b
whi ch Wgt er‘g},nes whet he t,error bl.oc

not an, e~ct er nal etection is
per f or ey chin, SRS 5 cioed s gek 1 RERCR R SALAS. count
e: cceela ﬁ}heoﬁmnhmd:tw et}mntmres%bvsﬂqre td)étxerdmpulngasv\bﬁtétem dléckr bl ock
detectiqgn i.s per;\;agr med tés When the pic count e~~eeds the scan

t
pi ct urFTREMRSTEH) 4P essef'g"ot Wgswft Ptﬁe error detection activation

control section 93 outputs an error detection operation indicatioil signal

93a based o vi ousl.y cqunt.ed, b coun . JIhat,is t y, as a
Foaul't of schhmenbiefe sFidp® BIiR il AR Dot Eng P Rhbl Bt e e af nec
i n t heths blogkenwit tbhheseaarwdqpanma’eommbe%seﬂlﬁ tvhlendélteeemmbhg:lwma her or
not th K, {ron p, I tion, the
error ett%g{:lgflosﬁé]g%t %%zﬁalgognb%@lnt(?% d sec'ltﬁle ﬂgg{g%t%&ﬁhe% O%ﬂgltlﬂsg{rﬁ{:he bl k
count YafREzatipnindex cuany latgidh Prbﬁm wpifderthgrert prepegaessopf geedet ect i on
© si gnal t}ftae: 500 Wl ddkdd &b Qbn BIGEH Leh £€hivaMue BAS1"a val ue of - zero or not (step
ST5 7). When the bl k count value has a value of zero (step ST57 "Yes")) the
error detection activation control section 93 outputs information (=0)
showi ng t hat Sﬁ’fdeodthdﬁ'fogéiétﬁmm)@iéﬂﬁé Hevige aire thetsames borthese desdieedswi t chi ng

t t ect tq t 93 t
Sroe) . WAl Sh S t'f%”ad%?ﬁ%&gf TR ety “Section 11
ha; an error detection operation indi cation signal J3a Wth a vaI ue (=0) o
showi ng t hat asedh o 1@&@ 86yl rgﬁytﬁtr@e the Hfiged i on ol es

colum | a of the unit 1s ere erse ct anti zati on
pr ocesdeyics variesavali ageﬁﬁﬁgerttrlsh@ dwelewe Bl 0 thrtEan $ieh St ion - 1.

Ige;] eafifer Ihhgee gﬁgguﬁ?ﬁ@ﬁ% $tep nﬁﬁ% i Ie/ditof(r)rcglgfﬁﬁitr alocﬁeqtc li9 tu&&mgugeg; es tn het
u | u S W | u I npu
o e MRy EP oo SRHINA PR A OE e sredsa i 1 Bed ey
exceegasa ofirthie yaltd uoa’ﬁnwxﬁeﬂhx@ﬁmlﬁa‘zaﬂpeS'Ié(\iiled\lby)dlevwnemmzm1m (sttlm)untf )
excee e o0 t he
o ootizR L ghaPid BES I TR e B ERlERa @Rl E Sodinclalfy ‘?*?F“%égé’l& ng

pr. ocesgxezegswannmgeemqmeepw 1sm|mes1rbbmt¢ perfoeruram dideteetéont of st st ep
ST51 agg kgems%ff&}ﬁp %\Agsrxtftﬁf}@éfa{”ﬁéjd y:xﬁaﬁgﬁ:o%tnﬁﬁléd?ﬁ WRKE i t

plcture termpation in step ST5 i is
"Yes" , IRVRAIB g5 desciibe pdogiment 5. wI&.l&a@tl%ﬁoefalblﬁato @sBe¥lept to the
switc h'd@@o&éiptiﬂn%%e 1\1'1t§1hﬁ‘£\t51e t1ﬁﬂheﬁﬂe I oL b Setai N8l QResRtdrRBdEE Hipt
performed intheinterval after the value pic count exceeds the scan

pi ct ur 8%8dfber 93b (step STSG "Yes") until the unit picture nunber 93c is
exceeded (step STGL "No"). During this period, the switching section 11

does not output t zation i Kk
detection segfliedhgﬁdlg rtt(%ealbiupage E‘I%B%‘%(mge‘ij v&?q Bﬂ Sgggpl on @95,32\&8%0'[

perfor mhee«:nibedbl Hokvetver ¢he image Fecodngnpéa)e wirgnbe hempewmedpscshoven nunber
93b is; a , r t ion is
ver f or i ltgor@’gsaégﬁ?\?%ggetdhéo 1%‘:[@311%;’13@(:6@?@1%& coﬁ{]ﬁﬂ 1f?tg?dc§ ogﬁk\ﬁﬁgt A
of the ongpat fiomy tb&pt&;"earre@mmaéwsxmleneimx 5 maydret ing3it infhdre €6 bl ¢ count
val ue igpod hﬁeﬁ%h%hrge@ﬁhhqf‘ in step ST5 i is determined to be a value other
t han zeroLZs tep S No"), the error detection activation control
section 93 out puts |nf ormation (=1) representing the performance of error
detecti on opdhath@nsaws the guhietizggbechider @penai ilanof nHeckbetlonusitgnal 93a
with respect to the switching section 11 (step ST59). Then in the sane
manner as described afl.er step ST58 above, the count nunber (pic count)
showi ng the picture start code input into the picture unit i:l 6 January
2003 is incremented |y the value "1"(ste)l STGD until 111C CUIIII.
exceeds the unit picture lunber J,3c (step STG 1l "No"). 1~1°/<hen the l)ic
cc)ult. eiceeds a unit picture nullber J3c (step STG 1"les'"). the count
vaI ue c)f the blc count and the plC COUl I t, that is to say, the
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As shown above, the error detection activation control section 93 perforns
anal ysis of input encoded bit streanms until conpletion of teheanaaAVEOQH OCeSS
with respect to each unit picture nupper 93c. Since the operation after the
“above operation is the sane as that described with reference to enbodi nents
1, 2, 5 and G additional description will be omtted. As shown above with
reference to enbodinent 1 i , the inmage decodi ng device is adapted to
operate the error block detection section .~ appropriately in response to
the reliability of | eading information fromthe storage nmediumor,_ circuit
qual ity OB Trqandw swiion pathgesy seathers urderchodatrideepGbroedmardf ons,
it is possilhg 1P oﬁWﬁ'edbl%ERQEnj(ﬂQTseﬁgjLOtnix?tIQﬁrt]@E hong] Ry efili8e £F 18196k

det ection section ﬁ and to perform decodi ng operation with overall

stabi | i t yection 8aA &F\A POUISE IEHY &% 1 pid g 0cgssas Pﬁéloi"ﬁ’é@ IydaBdien§Ladvi ce
hgedi%iod p¥ebdorlsll Fig. 18 but may however be conprisecl as

i I

W~~ CONPIgh
shown ian g. 80. I'n this case, the DCT coefficient colum if of the bl ock

unit which output fromthe synta~c anal ysis section | and reverse

quantizecl by ThetheMBbSLtHLBUT Zaiffieltrn @t@SIPI L §f ik bIeKtudiPiPohhisut

smntchlng section g. When .t h vaIHe of the qit?#wdgéfctlon operaylon

i ndi cat i 9% SiegRwltcome section ) 1g the reygish Ot b/detadurs spageksaedétecS on

sfect ihon %d@yéﬂmbm_rsbiodi ﬁém_ciohys_ig’g_el gwi ﬁackbis_rmgvslieiretg%fo@_”Jalndow@gmtmh.eroval ue

of the eryor detection apenatign Lndicatipon, signa aq s "0y, it I,s output

Lo the r BVEFSEDORACHEESC] MG M8t O JaGE AGr oD B da S bR e B t he

switchingf8Ection 11. In enbodinent 1 i, the generated frequency of bit

errors is detected based on the unit picture nunber 93c and the scanned

pi cture nunber 93b. However detection of a generated frequency of bit
errors mimbedipeerftor med by time and not by the picture nunber. Embodi nent
18 In enbodinent 18, in sanme nmanner as the inmage decodi ng device in

enbodi nent 1G _t he i mage decodi ng devi&gﬁis adapted to g%éivat %ﬁ error

bl ock det ect i oR-BRREMANTAT SAMPIIRAS APOESHHASEEEY €5 HHG eRAP équent | y
gene(r]I at evhlde HrhRisg fsfedgbﬁl QB]Eﬁﬂﬁvﬁeﬁrliﬁi Q‘é‘f@-eh@ieefd ?rqﬁlla_mlnh@aﬁlsl. O\Ir:qrne a1 i
ecodi ng_oper at i,ons .performed. in an. overall. stable manner. Fi is
a bl ock BPgb‘{ﬁnd@Faa‘f?(iPﬁ;b‘gltd’éﬁoﬁﬁcﬁ’ﬁndégi’E’eemm‘ﬂ& f PEABOS Aetalds of

t he presemfficiarantalae. arid) Wwith. reBbecO4o cseffitientsorommamédin (naret signagd)

nmeans) ) a&d 95.ii§ aE vi deo, dat a agal Si S secti Oﬁ. Thg. error bl ock detection
section FRMSF ™ 19k ugus g)cﬁr?q%n% ‘?f?%‘/mﬁ’ TENBER VAR s ey conpri se any
of the efKiting srle Herdericeedisgctheonslid caedlipient edbednneigeas BCaRNIME. or G

During ngfdd! wi@CeRtEh QM ARBEMEANS(d FodfBinTRIRhILEeAL1dG iuELe Thig error
nonitor =~J4 nonitors bit error gencgéﬁy on frequleléncj‘g/i hn the i.n the ..

transni s¥i BPESNELD Spperate ABBER 1gream WhiGhALawSHAPAE degection or r or
W 6 Japflaibr2@93hk 1Akt dR4dink devise gi ven which conprises counting the
bit numhNr ~l etectecl 1ly ei~roi~ detection eiicocling~ zd~led to the

i ~ie~li~ packet. Fig. 82 sho~~~s a nedia packet. ~ nedia packet is defined
as a cliaital gt 3Wisahhloabalisgrammivindém agat endoding d@e&:@de@ob@m@mi mage
clecocl | 0 RER:07 BAPAOL Ll AbAYE, REROITRA! SnuPRRKS dfapiOUm dabes of
medi a such™as desi gnated aucl1o data decoded In the sane cgc e, ten
gr aphi csdeendisgi deviteragey dinng eh earhodimrendt T ealibgiffens Samet a&é@isqrmf{ei
| VI PEG 24t} Ofh BEc Pt E MBS ARt BSE B%n@’ig!l@s?és Jeg@t RECh 4 38E8ddd dRaekehized
El enentary Stream (PES), 1 TU T A—i 263 AL- PDU nay be |ve;1[;1 as .an exac{’rp{ e.
miting section 43 (encoded data value limiting means%. hus the encodec
data value limiting section 43 will be descinbed. In Fig. 37, 80 is a valid
coefficient position storage section and 82 is a valid coefficient position

control section.
The operation of the invention will be desciibed below.

A valid coefficient, threshold value is pre-set and stored in the valid
coefficient position storage section 80 based on the signal component



In Fig. 82, the packet header is each type of header information discussed
above such as various types of nedia or packet attributes. #Rdhgarf@besis
characteristic encoded data such as audio, video, data. Error detection
encoding is an added bit for error detection such as CRC (Cyclic Redundancy
Check) or the like. Each nedia data is transmtted to the inmage decodi ng
devi ce as shown in enbodinent 18 in nedia packet formas shown in Fig. 82
and only video data is processed by the i mage decodi ng device as shown in
enbodi lrentindBce EdigpoB&hi/en]ar Biffmiende agmaonmef taavd dee edat de dnaldesils secti on

95. In e fij e, iS: X0 a LS: ti.on as de i.bed, iyny each of
t he absoli/d;\'_lé_rr%ggfp 1%9n%85 \glnrg Sé%%)fa@eéd@"@ﬂ’zg‘?ﬁ rﬁ'nat?if ol%‘ég‘tr:rh ?oﬁ.d#}le

oper at ¢ashlicient bréshodditinbwe w4 selebtedbs dhiebsgn bl Lowpowksh chtamdilabpacket

col umtliesb]oﬂﬁ%uh&%f)lé Qgg‘fh?%%cg@é@nml WS LBt15E61RN 95, the nedia

di scrimnation section cliscrimnates and outputs only the packet
containing the video data fromthe packet header. The output video data is
i nput into thg. sy FYaF:\IRVASY o T i fr o t Q5 t ax
anal ysi s sec?_?%%xﬁﬁﬁjge’t ﬁ?%aﬁ% ggﬁ%\hgg?%gécﬁggﬁ&gggegﬁgﬁés t}ﬁ)%ﬁ%ﬁ]ddi tional
descr i Bpynation ofihe bk adespthg vadas "5 sand phoercerlayrpsedhd sABta r or

noni t othdvalil QFERAEAERbsitn stoPag@REation 3 3elkbtsHI vaBdl coelcients a Lit
error error

etectjon sectjgh.and J8 is an ~|l ot.Qction caoptrol , section. The
oper at [15iesBpld Nlug 5 fignintsi-eucpdsg g colgp UlBRRCD ol BAT SRS nodi a
packet velhfl ugarffi8ienBptireshblido viahge €201 isRRitp Of 13- khe V4138 | soeffi€ientt error
detection,secti Qn i gcts a bit error in the packet using the error

1,9 i..de
det ect PEH OREH H&sﬁ&‘a% 0 the packet unit. |f possible, error correction
is also perforned. Then the packet data Wt.h corrected errors is returned

“to the videoptlat aga 143, oS 1QR: 9~ .an ?.Il;gdrmnq .de it errors
i's output. . Tﬁgﬁ ‘?Reaztﬁ{%rﬁ‘c?e?gé%egghrpgc&%tl?o& sect’ oﬁ%ggltlgt Ea(fegﬁt g'g?nunber of
bit erpepigiogueqnirolisestirRfE.bit e~~ror detection section 9'1 in the neclia
packet unit. It is possible to nonitor the mddle error generation

f F h i h i SSi h

tr ansm 55 on 198t KAGY. SRETRENAE GPASGOBHETSHAI SCBROB] 63 PO LB gl ues
obt ai neontaintdiia Nﬁgquéim?ﬂﬁdsmﬁnd@t esllfdn@ﬁ mﬁm rz%z@cfdanb%ai thbe

noni toring. sectihon 94. perfor control...so that t,he €rrqe. ection
Cect i onchin e SHARE pASeRRY p2ikhs Y ARUHSE, M Hin BE LA AR o
exanpl éhreshiold velre Gter STt “Nad”ustepePF 23 EXes" hghela dexvaluertinadeitag resul t
is che ' ' WL dotd | ntyar ccben R i gy value in
2t oo boipE AL BEf T len T35, BB oty R RO Bl ess B PR ERHER “Fhe it
error ARAtBioHtatee transmi ssion pathway 92 is increased and reading fromthe
st orage nedi um becones unstable. Thus it is determ ned that reception

condi tions haye deter.iorated., An error_de ctib n,o era.tiork i ngi tion
signal 94a i siBuBpERtizatieRdndex celimg ot Fo DLk GRS HeRe g the

per f or peatiad Bbaidikfeestimationatdiooy | sigayl cadnbratde 45 awdptie timdeke error

bl ock detﬁFtiqn section =1 and the error block detection section 4 is

act | vatBHHEENINg 3G5HoR 4 det ection section =1 is conprised in various
ways in each embodi nent described above. Wien the bl ock of the decoded
error i s det ogh egapiedlon A0 Ao RELAE BLoal: iadebeatlthy Besitiga! | mge
band is suppreSsed by ‘concéeal ment proceéssing in e error processor i. .,

6 Januaoptrdesctipngrvithee given kelowr count. value in the 11111t tulle
1111E 1' Vall sloes 110l. exceed the filed threshold value. the error
detection control sec}i on OS of the error nmonitor cJ-1 determ nes that
reception corﬁqli eXPHB Gark 1§taél§P§1%Elh%fu¥}b‘mq§a&ﬁ’.Z@FW6‘rl Xoe4!RBW dBer at i on
11idex Ga] %‘93-' T A R e Al T i i
o oces <t Bie YALE coRtieronEratld valge das the a2l AR AR Vat ed
and errpratat eeffident exins geher 2t'ed@™iand 28" epagitiohl anintiled bcigmg

scanning order on the quantization index column la shown in Fig. 39.
Since the assumed valid coefficient threshold value has the value “21”, the
index existing ai a position which exceeds the valid coefficient threshold



section ~. As stated above according to enboclinent 18, the inmage decodi ng
device can operate an error block detection section 4 approgygmi®y 2ooR
response to the reliability of reacllng froma storage nmediumor circuit
quality of the transm ssion pat hway. 4%hus when reception conditions are
good) it is possible . to avoid error detection by the error bl ock
detection section 4 and to pel ~fonm decodi ng operations in a stable overal
manner. | n enbodi ment 18, the method of nonitoring was based on a net hod of
error correction encodi ng. However the nonitoring nmethod of course can

obt ai n thgusars gkfie >11aém aiffethed he rrenbt omihag ishe {4.elidestrderatduef the
recei ved SI naI or % e phase informatian after .the del ayed denodul gti on of
h

t he wave® Vey'ltr?g PP Ob‘a@’I@e‘ﬂ““ITﬂéa"slSP\}édéf‘f-@ "E”‘(':‘ah"é 108 BUtseihe

obt ai neOBQJYaIaesTD]ﬁlé tahkdgermet HDlﬁiqufhéfQﬁi 'Ixﬁliz’ﬂ‘god hﬁd@{ @bhuﬁfl theubpdt Byrors
in the lg{fcke s ot her .t.han audi,o pFl els. !PtrOI r effectlve open
ation off h‘ea FeelTigi et QRatiaposh A SEENGR & 153F SROVHUINsR B ai n t he sal ve

effect only by OV OFF control as discussed above bLIt also by appropriate
use of a nethogd. datin t.he t | d valu usedlnt r,ror bl
detection sect %’r‘fe-ofgghSRﬁ ﬂoﬁﬁﬂgéfﬁgﬁt”‘é’ B¢ ¢ RaNkT Ayt BP%éﬁb‘Hé]P“égtl on
sect i on Withhefsrdnteaotxosh o diemdn 23 baddidi coval tdeecripciept wih beanglittdins. Such an
e~calnple is shown in Fig. 85. Precisely, when it is determi ned that the
reception conclitions have deteriorated by the errol 1110 11t01' ~1, a
control signalAs-shofwax' alidvedat@rilhyg ttheettirogsinetyd valthe insagd letrcpling 6

January 2003, f’q\glszaelrh{ésho § ﬁ?%ﬁ% t:ldh% c}fhgf ?l%ﬁ]elggjl f’é} &ﬁ&ﬁ Frlavg%l ire

~oc~cl, lue is

i ~iti ~t #gmﬁ}ﬁ@témm&eqmwk %r@%l@ct. N3 V{16 £0 f\Féﬁni‘é"s‘“SE%é“\'ﬂ‘e a&ﬂt ed

coeffici aihﬁu% efrar, tion J ( refer
to Fig. ciun}ﬂ%ﬁ]lg Ivgmeglgéfg?ﬁég X1 ordél' fh% n“ila ?ﬂéﬁ%v%ﬁf e stored in
the maxiCRE G&é’l‘héﬁ%ﬂlﬁ 1&@8%% stlﬁbﬁp lacgd bynid e ¥alugsre val ue

such as THes mnﬁds@m@ftotﬂafmh Indm@ogﬁféuweeabt@mrne@f éfotdeeNatdtdd in
coefficie ositiaon S&Ig g ctl on.80 based $ E\ cont r.ol E_rrgnal 94Db.
The resdl ?’iEH ertfds P2 n‘i?é} BHIEE 12T (RRCRASTE RiPSRATR /M IS iThAgE! ue
conpar i ®anodang idemic2 by domebivahg dheosbdve femuipowithi dhe dorgper demnilﬁgcti on
L e Deblod £ A0S Sk J oL £l Gl IRORSL 1) LI B 01 4RLERAL 90 Ve

receptl on con orm overa ECO Ing
oper at | @gBer mwsmncoqiﬁd bwgupwwmmﬂsﬁhmem@mn efha idesgded iwedeng

devi ce FREHARtIIRIR HRE QF R AN EL RAGH e dRdNFL REGSGAT | nvention can
detect error blocks matching a fixed syntax contained in an encoded "bit

stream A decoded image is generated with little influence of errors
cont ai ned i n dacofbddhhén s eanim Aprderddbdng aldettebid shbwaam Fig. ghenat ed

the’ i o dstHBB i, MRteH ae atpnBebB0] AT I8 e gl BASRR MRk i} fEOT
decodi ngnpet inte aneesiodiedgd stasv ginal ],.nntmtgasemtlmgl ¢dcodtboyevontireessege i mge
gﬁga SURIGERED HAvREAHKS e RIRFKsE8 R 85N Tn Migd 43 IAAMITLESE 9B fhf Cuit

the DCT coefficient column 1f of a block unit may be input into the encoded

data value limiting section 43. In this case, the DCT coefficient column 1f of

the block unit output from the DCT section 42 is input into the valid

coefficient control section 82. The DCT coefficient column 1f of the block

unit output from the valid coefficient position control section 82 is output to

the quantization section 44.

Embodiment 8
Embociment 8 comprises another arrangement of the encoded data

value limiting section 43 shown with reference to embodiment 7. That is to
say, in embocdiment 8, a pre-set valid coefficient value is varied by a



5 perform ng an expansi on process on the encoded, conpressed i nmage data,
conprising: a nonitoring neans receiving the signal contai giJaguarg@088coded,
conpressed i nege data prior to subjgstion to a variable | ength decodi ng
process that constitutes the expansion process, nonitoring a probability of
an error being contained in the received signal, based on an intensity of
the received signal, and outputting a control signal; and 10 an error bl ock
detection neans detecting an error block in the encoded, conpressed inage

data duri }OTY PROEESSepedt 1odce@hitibdk | doRhiredS@nisddeVdignal i n error
bl ock deltqg%}tfsgﬁofgtggc%?&g%nce witéswet hg contlr]ol signal. 2. An inmge decoding

devi ce r eglaiis hgblckiughain thedrenaemiyripreme.oddid cocBepnssedsting i mage dat a

subj ected taq bl pck-by-block c ression, via a transmssion cirguit and
per f or mi Hy 2RI |§éﬁ%ﬁ‘%ﬁgﬁ§;‘§c‘éﬁg{?6ﬁeﬁ%‘9@n8 Bl BERHIE S Sty ECH AR,

conpri si féladéll 8UTR aR! RsHlideEeSHich tTRARS e R B6E WAGhaa BaT-9ErPh\dKe).N the

encoded, gorrp_r essed i rii%ge data during thg@ax&gna on prgqcess, recei V|,£g from
a sour cel8XE ot i8I Passiklgetq gRYE HecHmisRFoded b Hream wonckahars nEpi

control | §&@ceoffehio s inytHeigsFOHebdditl dieiect i on based ?0 on an intensity
of the signal containing the encoded, conpressed inmge data prior to

subjection to a variable | ength decodi ng process that constitutes the
expansi on pr ocBiS,4 iyl a 4otk @il girgn af e $iiaigel dicodin@ideofcebi@ekdigt ast i on
in accor dagc&w tP cghe ﬁgnt rol S|tgnal 3. _An Tmage 'entco_dl ng g}ew ce dividing
i mage dafBPPATBERE o kOHAPEs PTG oMY HYEISS: or I HOGUREFE BENEr €10 TiRgEE

conpr essémnndiwgideyienacacting toe kmboidimeao Honki dferanfrenc tretdd detribadal ue
limtin g i Vi : h .ya ' ' '

Ft ehuency oo R RO 10 aEa Y B AN s [P ER A Bra efte |

f r equencmdiengi secbiaset Gncadpd sidaeraliadimiting shedns)y alha sarite ancadeslge
signal i I /s i d f Ut put tg
encoded,d]%%ngég’?sjggrﬁ%énr%og@ééggna%% }t}?%@t,ﬁé]e d;é?%ﬁ%‘éﬁl _rHaeggvgd, ij(i)bl?jﬁi El-('j 9a(?gaa resul t
of encod‘i"h’@httﬁ@ q;qgéﬁpl\ggg ql@ﬁg@@lgp@ﬁw section provided in the encoged ata

value limiting section 43 and 1h is a weighted coefficient.
The operation of the invention will be described below.

Control of the quantization step size 1d is pexformed in the encoded
control section 52 based on a buffer remainder and the updated quantization
step size 1d is output to the quantization section 44 and the weighted
coefficient determination section 9.

As described with reference to embodiment 6, the weighted - -
coefficient determination section 9 has a table of quantization step size 1d
and weighted coefficients 1h as shown in Fig. 34. A weighted coefficient 1h
corresponding to a quantization step size 1d used in reverse quantization
processing of the block is determined using the table. The determined
weighted coefficient lh is output to the valid coefficient position control
section 82.

For example, if the quantization step. size 1d is less than “8", the
weighted coefficient 1h is determined and output as the value “1.1”. If the
quantization step size 1d is greater than or equal to “8” and less than “16”,
the weighted coefficient 1h is determined and output as the value “1.0". If
the quantization step size 1d is greater than or equal to “16” and less than



6 January 2003 _87_ 4. An inmage decodi ng device according to Claim1,
wherein the error block detection neans receives a threshol ¢ Japubfy 2086 ni ng
a range of values of an inmge signal value in a frequency donmai n and an

i mage signal in a frequency domain, the error block detection 5 means
perfornms error detection on block data based on whether an inmage signa
value in a frequency donmain is contained in the range of values or not and
out put,g ,an,error detectj.on state. 5. An inage decodi ng,device according to
Ol m B e S ik Cas GIe | Tis URipsRine 10 SHisne abe Ve a0thr eshol d
val ue Ifahe afolay 12efjoni dig) *idealP e gfetal Yean @ e al HROBISIPRAleiBBl&E 1N a
frequenc&"donghpr‘qeg;pnnslerr r deteq;ion_%n hl.ock data based on whet her
an i ndg&RY 13 AR PH NS Ry Hothl Falve Ot ai ned in the range of

vari abl e val ues and outputs an error detection state. 15 6. An inage
encodi ng dewwce. aggor dj to C.aim3, wherein t encoded dat g val ue :
Tt ng moanae » EA Bk et Ch oS R e P R o R PERS o BBt o of

i mge i gnallid aoeffcient shfesbolienajudossedtednahdmvtpagelrengnhe valid

fr equ%%YﬁxﬂQHPthsHﬁ&? s?&ca%?egeﬁ?ot@ SRl HG b R!eiélﬁ%g”{?@e'fﬁcj{eﬁﬁ?' Ar e @n | Mge
signal value I the converte requency domai P Wth a“value contained in

t he r agfgeretesvan unslated edlishcosfiBcient thneshmddevadingnalheatpdatied waled 20
conver - £ : {0 | [ o4 the: i out puts
encodeécf%ggélgﬁggﬁf%mﬂpngg:e%e‘ﬁg%%‘%%aﬁﬁﬁéflgaecfgglrg&lq%%:togi%\{gﬁgér:?gﬁ\?\ﬁer ein the
encodetpliditaetliicnt (threshodd valuasisr eseslvexnain FigsBl wvith ugepeetr tabl y

def i ni igbadimewesof val ues of an inmage signal value in a frequency domain
and an imge signal in a frequency domain, the 25 encoded data val ue
limting neans replaces an inmage signal value in the converted frequency
dormai n wi t h Tht vealecdndoaifivddnt pdsigon an@etrof sealivrssPasethsomnwigtiber an

i mage Sj ue | h nvefted frequency donain_ is..c in in the
range o _%{r"i&ég‘}lea @é’%&%@ggﬁg Me&xfzglu&lgogaedxd%é?géﬁ L ZW]} Mage® decodi ng
devi cepesitiondohghe scahnednindentier giamtehehanr the ipositiordshestri for tkans

[ece! v@Pagdd (ERROIAMALKE (HELINA AeRTEE Shel PANRNR F8s! (it ma0e

- value zero and ‘is output to the partial decoding estimation ervor signal
generator 45 and the syntax multiplexing section 49.

Since other operations of the device are the same as those described
with reference to embodiment 7, additional description will be omitted.

As shown above according to embodiment 8, the image encoding
device has a threshold value which shows the position of the last valid
coefficient in zigzag scanning order. The threshold value is updated by the
quantization step size 1d and when a valid coefficient exists in a band which
exceeds the updated threshold value in zigzag scanning order, the valid
coefficient generated by the process of encoding is replaced by a value of zero.
Thus it is possible to perform rapid detection of an error generated in a
transmission pathway contained in an encoded bit stream in the image
decoding device when combined with the image decoding device as shown
with reference to embodiment 6. It is also possible to generate an encoded
image which allows the generation of a decoded image with little influence of
errors contained in an encoded bit stream.

In embodiment 8, an image encoding device as shown in Fig. 42 was



6 January 2003 -ss a frequency domain and an inmage signal in a frequency
domai n, and perfornms error detection in block data and out pgyanadty 200"
detection state based on whether or t a nonzero coefficient which
corresponds to the highest frequency Conponent of the coe~cients contained
in the inmage signal list in the frequency domains is contained in the
frequency 5 range given by the threshold value. 9. An inmage decodi ng device
according to Caim1l, wherein the error block detection neans receives a

t hreshol d, val ue varlably def ning a.range of fr n s of an image signal
list in dlecpdgadagy )uérmll(ml‘maﬁél’lbé’rlfbéﬁn*éeé’ﬂ’réﬁ Ogé}ﬂééﬁ‘i"gnuilﬁ 1t§|laevefd1atoa and
outputs "%Helﬂkc?o'[ %Hrdﬂ%t\eﬂtu'eoﬂnﬁrn‘?xtvespﬁﬁﬁﬂ 430 ‘W@\R @@él %enﬁl‘in@e @9'@0@&‘?{00

coefficie corresponds to the est _freq u? mponent of the
coef fi ci WMViCecHRyahfeamPH efeas ﬁh@é'nsmg a8 +3 sndaden df ﬁ@qhéhébedlaﬁa‘ ns |s

cont ai neqob i s MAhRPL Lof 4 %Pd&“@ﬁ{xtﬂﬁé‘g%e%)é%@ u’i% fmé?eﬁ@éfﬁﬁh%ga Valee.

10. An inmge,encodi ng device according to Caim3, wherein the encoded data
val ue Ii ﬁ‘i“@“ﬁ& A #dcei ves a threshol d val ue defi ni ng a range of
frequencies of an inage signal list in a frequency domain and an image

signal in a frequency do d oyt puts ncode a h makes

coef ficient va&ﬁ 2‘15 W%P&@OP{@S Cienti ¢ Hma‘hcl&iég @ﬁogtocgh‘én{thf?‘é@h’él d

val ue, tﬂ@natl\/@'\thqld)fcoéﬁﬁ@ehas%@hﬂanw/@@m@l Suctivet S2 Q@nnﬁ@%@t ceefthkci ent
whi ch ?0 corres onds hi ghest frequency conponent of the coefficients
cont ai ne@VPRIZREOPHEG °§|‘€‘§a list in the frequency domains is contained in
the frequency range given by the threshold value. 1 1. An inage encoding
device a (g&ggeqtma aim 3, wherein the encoded data value 2~ |imting

means rec eshol d val ue variably defining a range of frequencies
of an |nage signal list in a frequency domain and an inage signal in a

frequency donm t put d whi opf fi | ues,
whi ch corres ?&?@&ﬁ%éua@nc?%lgw g\gle g%rtﬁ?% ?& b { %‘?ue of

zero bas88cy 1‘%‘%@& 2georqaR g A0 rRsRbodimpertods fem;b tnwh he
the hi ghesd driB6dienit G.ompRAEN t®5ay ha &ﬁBB&jxﬁéxﬁlgseﬁQnC&&%@hB@Qathé he

i mge si ist in the frequen y I ns | nt.al n in the frequency
range va P@GF% 3 ey Reviermednbe r@&?u@ eSS0 DEfad Bnb"En R SES
signal in the frequency domain. Error detection using a block column (in

embodiment 9, it is assumed that GOB is an example of a unity containing at
least one or more blocks) based on a threshold value which is different from
the threshold value above and an error detection state taking the obtained
block as a unit. Then it is determined whether or not the error is contained
in the GOB.

Fig. 44 is a block diagram of an image decoding device accordingto a
first embodiment of the present invention. In the figure, reference numeral
10 is an ervor block column detection section (block column detection means),
10a is an error block column detection section, and 10b is an error
determination threshold value. Other components have been described
above and are denoted by the same reference numerals and thus additional

description will be omitted.

The error block detection section (error block detection means) 4
may be comprised by the error block detection section 4 as shown with
reference to any of embodiment 1, embhodiment 2, emhbodiment 5 and

embodiment 6.



6 January 2003 _ 89 _ 12. An image decodi ng device according to Claiml1,
further conprising a block colum detection neans which is gij4giarp2083 " or
detection state output by the error block detection neans, which counts the
nunber of blocks determned to contain errors in the 5 block data of the
error detection states by a block colum unit which is conprised by a
plurality of blocks, which perfornms error detection of data in bl ock
colums based on that count nunber and a preset threshold val ue and which
out puts an efhoppestipot pbrhastates tioh wil eidesbhbed beblhwirms. | O 13. An i nage
encodi ng device according to Claim?7, further conprising a nmultiplexing
means whi ch receives _ threshold value control information which updates the
threshol d vataengadedhi cRtigar iHuxEsirdAd Buk isat 8nahisks eetadhdl ardal ue

contr Oénél!i‘gﬁrémic@@o@j‘?m\t beencaded Rith std aIM avk? iertibegRy gocodi ng
furfther. co means whi ch

devi ce according to A m S, i sing an anal ysi ng

decodd¥CHhE g%éﬂl'ysce@gt ﬂ%@é’ho’!”di @b@%@blﬁ‘iﬁ[%eri ¥ oerr il hivt B 203 nput
encodegyibk. stream the error block detection means inputs threshold val ue
control information decoded and anal ysed in the anal ysi ng neans, updates
the threshold val ue based on the threshold value control information and
perfornms errAs xdpeisedt,ithe quaticabd0dkd@0 coRingn andod uh @ wbsaiar delslbok

det ect tate b d th d fhreshol d I the i i I
o e SR EEl BB 48 enified RadediE G nirodR0 ettt Gisgare & o m 3,
f ur t hemode)pbiasichg biodkumh tinyblee Ric nvghivharep reddnth bt edep @ s onhinésmohdoval ue

i nf t . dat : 2~ L1 m Lt ng.: fmts th

| mmge DooaP e, MR b BISIE ARARHER Bkl T BB ERRAD S % "and
out put §d asentmHrtedhel ngverseueuamtizatien poecesson handrdedstoded sodedhy t he

ePCOdfﬂs St 8ltHe 1608 A CTRARS ARE AL Se %@ﬁ@ld.ﬂgr@‘?‘t a, in whicli the image
si gna
At this time, when image data or layer information not matching H.
263 syntax is analyzed, an ervor syntax detection signal le is output to the
error processor 7 to that effect.

In embodiment 9, the GOB number 1g which shows block column
units is output to the error block column detection section 10 by the syntax
analysis section 1.

Fig. 45 is a flowchart showing the processing performed in the error
block column detection section 10.

Firstly the errvor block column detection section 10 determines
whether or not a block is a block contained at the GOB header based on the
GOB number 1g input from the syntax analysis section 1. When the
determination is performed, the error block count number is initialized (step
ST41).

The determination is performed as to whether the input ervor block
detection signal 4a is “1” (step ST42 “No”, step ST43) and only when it is
determined that the value is “1” (step ST43 “Yes”), the error block count
number is incremented by 1 (step ST44). Thus when the error block
detection signal 4a is “0” (step ST43 “No”), the errvor block count number:s

fuba |



distribution in the frequency domain is limted based on threshold val ue
information. 30 16. An inmage decodi ng device according to Cgajy ;,,ydq_‘da@t her
conpri sing an anal ysi ng nmeans whi ch decodes and anal ysers threshol'd val ue
i nformation used when limting the 6 January 2003 -90 i mage signal
distribution in the frequency domain by the encoded bit stream the error
bl ock detection neans perforns error detection in the block data and
outputs an error detection state based on the threshold val ue i nfornmation
decodeudotamdranahiekby byeit B&1dnal ysi ng neans. 5 17. An i mage encodi ng device
according to Caim3, further conprising a nultiplexing means which

mul tipl exes and outputs |imting operation control information show ng
whet her or n¥ext Hheennngadisdat af vidleueriainibioakg comansnuihilierpentlothe a

limti tion,  fhe.ent . val ue | | f,05
it %egﬁﬁﬁﬁﬁegr\%b@s B PO O e SE0L I, B BRSPS (0 vt on.
18. AnSTHape Seaodswnlg afdhiecengraogodi, mhamtl@ arnm blolucauer neoreriisi ng an
el . v haheanl oy ; on b
the Lnicod AT el fo PR CLAGR0dck Mt Ao SRELAMED ERUK 165 L RRATRS | 07 O
det ect i@ ) ofhe valwe 0Bk igendpahdo shepuvischim gl section §r agi@neeriosrblotht e based

on thecdlLiffiy HBGcOBRIREh AN GLERISTE) OF DR 1R tBREMESAD wWhed {18 &18LYSi ng
nmeans. f9_ An i mage decodllr;% devi ce accqr‘d(gng_to d.ai rs’al V\/q rein a

moni t oP1ORE GREaAS HBREE by EYaer SharAbe Krp detesmingtandippHioldvaheoded data
as ? tlmletb\sesﬂegﬂt"rr:]% ﬁr:@lt’)g th@flralﬁe\el\glﬂi%Lthﬁp@tttbﬂtﬁé:Qﬁiif(th\éﬁtgls@%ﬁ&m@ﬁﬁ ag| gna:c for
controlling,a,threshol.d val ue. errpr hlock defection neans perforns
error 8’&%&1‘?%0%}1% gewcg'ﬂ’as%’&ggbb%&tﬁplﬁﬁﬁori ng result, the error block
detection nmeans controls a threshold val ue when performng error bl ock
“detection b Lhe. e | yue . c gl..Si itoring -
means. 2~ Zgi‘ﬁgna ﬁ%&goégésogg% %c’%\?i ggepaggfg G ilﬁyﬁqgﬁ@%ﬂ{ %mlﬁ tl1\%’16(;3r%?ai n the
moni t ofd AY bissks cappainedsin Hee GEABrubilerefiriig tertherGOMhanmkeeilei ng
encodeth (af BofStie 5FRENTAASIYAML SR 1. When all blocks contained in the

GOB have been processed (step ST42 “Yes”), the above process is terminated.

The switching section 8 outputs a quantization index column 1a of
block unit to the reverse quantization processor 5 when the error block
column detection sighal 10ais “0”. On the other hand, when the error block
column detection signal is “1”, the switching section 8 outputs a quantization
index column 1a of the block unit to the exror processor 7.

Since other operations of the present embodiment are the same as
those described with reference to embodiments 1, 2, 5 and 6, additional
description will be omitted.

Thus according to embodiment 9, the determination as to whether
errors are contained in an encoded bit stream which is to be decoded is
performed twice in an error block column detection section 10 and an errox
block detection section 4 of the image decoding device. Thus it is possible to
suppress the possibility that error determination is performed which
determines that exrors are contained in blocks which actually do not contain
ervors, Itis also possible to generate a decoded image with little influence
of errors contained in encoded bit streams.
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Multiplexing of a picture layer code (PSC) which shows the start of
picture layer information is performed by the picture layer multiplexing
section GO0. Thereafter the encoding language which corresponds to the
weighted coefficient 1h input from the weighted coefficient determination
section 9 of the encoded data value limiting section 43 and the picture layer
information are multiplexed.

Fig. 51 shows the relationship of weighted coefficient 1h and the
encoded language which corresponds to each weighted coefficient 1h in
embodiment 10. For example, if the weighted coefficient 1h has a value of
“0. 8”, the value “110” is multiplexed as an encoded language. If the
weighted coefficient 1h has a value of “0.9”, the value “10” is multiplexed as
an encoded language. If the weighted coefficient 1h has a value of “1. 0”, the
value “1” is multiplexed as an encoded language. If the weighted coefficient
1h has a value of “1. 17, the value “11” is multiplexed as an encoded
language.

The encoded bit stream with multiplexed encoding language with
respect to the weighted coefficient 1h, the picture layer information, picture
start code (PSC) in the picture layer multiplexing section G0 are input into
the GOB layer multiplexing section 61. The GOB layer multiplexing
section 61 multiplexes the GOB start code (GBSC) showing the start of the
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GOB layer multiplexing section 61 and outputs the result to the block data

multiplexing section 63.

In the block data multiplexing section (3, the quantization index
column la which is a two dimensional block unit is transformed into a one
dimensional quantization index column la by a zigzag scan order (vefer to
Fig. 22). Variable length encoding is performed on the one dimensional
quantization index column 1a and using the obtained variable length
encoding language as block data, the encoded bit stream is multiplexed.
Thereafter the encoded bit stream is output to the buffer 51.

As shown above, the encoded bit stream output from the syntax
multiplexing section 49 as shown above is shown by example in Fig. 52.

Fig. 53 is a block diagram of another arrangement of the syntax
multiplexing section 49. The arrangement shown in'Fig. 53 differs from
that shown in Fig. 50 in that the encoding language of the weighted
coefficient 1h is not multiplexed by the picture layer multiplexing section 60

\ and is multiplexed by the GOB layer multiplexing section 61.

The picture layer multiplexing section 60 multiplexes the picture
layer start code (PSC), showing the start of the picture layer information,
and the picture layer information and outputs the result into the GOB layer
multiplexing section 61.

The GOB layer multiplexing section 61 multiplexes the GOB start
code (GBSC) showing the start of the GOB layer information, the encoding
language which corresponds to the weighted coefficient 1h input from the
weighted coefficient determination section 9 and the GOB layer. The
weighted coefficient 1h is encoded using the table shown in Fig. 51 as
described above and is multiplexed to the encoded bit stream as weighted
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described with 1efe1ence to embodiment 4 or embodiment 8 and therefore
additional description will be omitted.

As shown above with reference to embodiment 10, the image
encoding device multiplexes a weighted coefficient 1h used in an encoded
data value limiting section 43 as threshold value updating information to an
encoded bit stream as a section of header information. Thus when using in
combination with the invention as described with reference to embodiment
11 which is described helow, it is possible to perform effective detection of
erroys in the image decoding device and to generate an encoded bit stream
which allows the generation of a decoded image with little influence of exrors
contained in the encoded bit stream.

In embodiment 10, an image encoding device is comprised as shown
in Fig. 47 and a quantization index column 1la of a block unit is input into the
encoded data value control section 43. However as shown in Fig. 55, the
DCT coefficient column 1f of the block unit may be input into the encoded
data value limiting section 43. In this case, the DCT coefficient column 1f of
the block unit output from the DCT section 42 is into the encoded data value
control section 43.

The encoded data value control section 43 may be comprised as
shown in Fig. 48 as shown above or may be comprised as shown in Fig. 49.

The maximum value / minimum value table storage section 2 shown
in Fig. 48 has a maximum value table and a minimum value table such as
shown in Fig. 12(a)~(d) and Fig. 13(a)~(d).
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Embodiment 11

In embodiment 11, another arrangement of the syntax analysis
section 1 shown in embodiment 2 or embodiment 6 is shown. Thatis to say,
in embodiment 11, an example is given of performing analysis of weighted
coefficient information used in an error block detection section 4 by an
encoded bit stream which is generated by the image encoding device in
embodiment 10.

Fig. 56 is a block diagram of the overall structure of an image
decoding device according to embodiment 11 of the present invention. As
shown in Fig. 56, since the structure of the image decoding device according
to embodiment 11 is the same as those components as shown in embodiment
2 in Fig. 14 or embodiment 6 in Fig. 33, components are designated by the
same numerals. Thus additional description will be omitted.

The error block detection section (error block detection means) 4 in
embodiment 11 may be comprised as shown in Fig. 57 for example, from a
maximum value/minimum value table storage section 2 and a maximum
value/minimum value table comparison section 3. Otherwise as shown in
Fig. 58, it may be comprised of a valid coefficient position storage section 80
and a valid coefficient position comparison section 81.

That is to say, the error block detection section 4 in embodiment 11
comprises the weighted coefficient determination section 9 removed from the
error block detection section 4 of embodiment 2 as shown in Fig. 14 or from
the error block detection section 4 in embodiment 6 as shown in Fig. 33.

In embodiment 11, since an encoded hit stream generated by the

lmage encoding device in embodiment 10 is handled, as shown in Fig. 52 or
Fig. 54, the weighted coefficient information is multiplexed beforehand to the
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That 1s to say, the maximum value/minimum value comparison
section 3 shown in Tig. 57 and the valid coefficient position comparison
section 81 shown in Fig. 58 perform processing using a weighted coefficient
1h input from the syntax analysis section 1.

Fig. 59 is a block diagram showing the structure of a syntax analysis
section 1in embodiment 11. Analysis is performed of multiplexed weighted
coefficient information in a picture layer. In Fig. 59, 71 denotes a start code
analysis section, 72 is a picture layer analysis section, 73 is a GOB layer
analysis section, 74 is a macroblock layer analysis section and 75 is a block
data analysis section.

The operation of the syntax analysis section 1 shown in Fig. 59 which
analyzes multiplexed weighted coefficient information in the picture layer
will be described below.

The start code analysis section 71 performs analysis of a start code
contained in an input encoded bit stream. If the analyzed start code shows
a picture layer, the encoded bit stream is output to the picture layer analysis
section 72. If the analyzed start code shows a GOB layer, the encoded bit
stream is output to the GOB layer analysis section 73. When a start codeis
analyzed which does not match a fixed syntax, an error syntax detection
signal leis output to the ervor processor 7 to that effect.

Analysis of the weighted coefficient information and the picture layexr
information is performed by the input encoded bit stream in the picture layer
analysis section 72. The analyzed encoded bit stream is output to the start
code analysis section 71. ' The decoded weighted coefficient 1h is output to
the error block detection section 4.
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analysis section 73 and the analyzed encoded hit stream is ouiput to the
macroblock layer analysis section 7.

Analysis of the macroblock layer information is performed in the
macroblock layer analysis section 74 and the analyzed encoded bit stream is
output to the block data analysis section 75. The encoded mode 1b
contained in the analyzed macroblock layer is output to the error block

detection section 4 and the quantization step size 1d is output to the reverse
quantization processor 5.

The block data analysis section 75 performs analysis of block data
information and outputs the analyzed encoded bit stream to the start code
analysis section 71. Quantization index column la contained as block data

information and the block number 1c are output to the error block detection
section 4.

When information is analyzed which does not match a fixed syntax in
the picture layer analysis section 72, the GOB layer analysis section 73, the
macroblock layer analysis section 74 or the block data analysis section 75, an

error syntax detection signal le is output to the exryor processor 7 to that
effect.

. Fig. 60 is a block diagram of another arrangement of the syntax
analysis section 1 shown in embodiment 11 and shows the situation in which
multiplexed weighted coefficient information is analyzed in the GOB layer.

The operation of the syntax analysis section 1 in Fig. 60 which
analyzes multiplexed weighted coefficient information is analyzed in the
(GOB layer will be discussed below.

The start code analysis section 71 analyzes the start code which is
contained in the input encoded bit stream. When the analyzed start code
shows a picture layer, an encoded bit stream is output to the picture layex
analysis section 72 and when the analyzed start code shows a GOB layer, an
encoded hit stream is output to the GOB layer analysis section 73.

6]
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The picture laver analysis section 72 analyzes picture layver
information by the input encoded bit stream and outputs the analyzed
encoded bit stream to the start code analysis section 71.

The GOB layer analysis section 73 performs analysis of the weighted
coefficient and the GOB layer information and outputs the analyzed encoded
bit stream to the picture layer analysis section 74. The decoded weighted
coefficient 1h is output to the ervor block detection section 4.

The operation of the macroblock layer analysis section 74 and the
block data analysis section 75 is the same as desciibed above and additional
description will be omitted.

When information is analyzed which does not match a fixed syntax in
the picture layer analysis section 72, the GOB layer analysis section 73, the
macroblock layer analysis section 74 or the block data analysis section 75, an

error syntax detection signal le is output to the error processor 7 to that
effect.

As shown above with reference to embodiment 11, the image
decoding device performs decoding and analysis of weighted coefficient
information as threshold value updating information from an encoded bit
stream and updates a threshold value used in obtained weighted coefficient
l1h. Ttis determined whether or not an exror is contained in an encoded bit
stream to be decoded based on the updated threshold value. Thus it is
possible to pexform rapid detection of errors matching a fixed syntax and to
generate a decoded image with little influence of error contained in the
encoded bit stream.

In embodiment 11, an image decoding device is comprised as shown
in Fig. 56. However as shown in Fig. 61, the DCT coefficient column 1f of
the block unit output from the reverse quantization processor 5 may be input
into the ervor block detection section 4,

The exrrvor block detection section 4 may be compiised as shown in Fig.
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shown of the error block detection section 4 in Fig. 12(a)~(d) and Fig.

13(a)~(d).

The DCT coefficient column 1f of the block unit is output to the
reverse DCT/decoding image generator 6 when the error block detection
signal 4a is “0" by the switching section 8 and is output to the error processor
7 when the error block detection signal 4a is “1”.

Embodiment 12

In embodiment 12, another arrangement of the syntax multiplexing
section as shown in embodiment 7 or embodiment 8 is shown. That is to say,
in embodiment 12, an example is given of an image encoding device which
generates an encoded bit stream which allows the rapid detection of errors
contained in an encoded bit stream in an image decoding device by the
multiplexing of a valid coefficient threshold value used in an encoded data -
value limiting section 43 to an encoded bit stream as a header information.

Fig. 62 is a block diagram of the overall structure of an image
encoding device according to embodiment 12 of the present invention. The
structure of the image encoding device according to embodiment 12 may be
the same as those components as shown in embodiment 7 in Fig. 37 or
embodiment 8 in Fig. 42. Thus similar components are designated by the
same numerals and additional description will be omitted.

The encoded data value limiting section 43 (encoded data value
limiting means) in embodiment 12 may be comprised as shown in Fig. 41 for
example, from an encoded data value limiting section 43 as in embodiment 7.
Otherwise as shown in Fig. 42, it may be comprised of the encoded data
value limiting section 43 as shown in embodiment 8.

In either case, in embodiment 12, the valid coefficient position
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respect to embodiment 7 or em 0d1ment8

The operation of the syntax multiplexing section 49 will be described
below.

Fig. 63 is a block diagram of the structure of a syntax multiplexing
section 49. A valid coefficient threshold value 1i is shown as multiplexed in
the picture layer multiplexing section 60 and has the same structure as
embodiment 10 as shown in Fig. 50.

The operation of the invention will be described below.

Multiplexing of a picture layer code (PSC) which shows the start of
picture layer information is performed by the picture layer multiplexing
section 60. Thereafter the encoding language which corresponds to the
effective weighted coefficient 1i input from the encoded data value limiting
section 43 and the picture layer information ave multiplexed.

Fig. 64 shows the relationship of effective weighted coefficient 1i and
the encoded language which corresponds to each effective weighted
coefficient 1li. Basically the valid coefficient threshold value 1i (0-63) is
shown in binary display. When the valid coefficient threshold value 1i takes
value of “54” (refer to Fig. 28, intra-encoded, luminance component),
“110110” is multiplexed as an encoding language. When the valid
coefficient threshold value 1i takes value of “28” (inter-encoded, color
difference component), “011100” is multiplexed as an encoding language.
When the valid coefficient threshold value 1i takes value of “36” (inter-
encoded, luminance component), “100100” is multiplexed as an encoding
language. When the valid coefficient threshold value 1i takes value of “21”
(inter-encoded, color difference component), “0101011” is multiplexed as an
encoding language.

1
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The operation of the GOB layer multiplexing section G1. the
macroblock layer multiplexing section 62 and the block data multiplexing
section 63 is the same as that described with respect to embodiment 10 above
and additional description will be omitted.

Fig. 65 shows an encoded bit stream of embodiment 12 output from a
syntax multiplexing section 49. As shown in Fig. 65, an encoded language
for a valid coefficient threshold value 1i for luminance components and color
difference components is multiplexed as valid coefficient threshold value

information at each inter and intra encoded mode together with picture layer
information.

Other operations are the same as those described with reference to
embodiment 7, 8 and 10 and additional description will be omitted.

As shown above, according to embodiment 12, the image encoding
device multiplexes a valid coefficient value 1i of a valid coefficient position
storage section 80 used in an encoded data value limiting section 43 as
threshold information. The information is multiplexed to an encoded bit
stream as a section of header information. Thus it is possible to perform -
effective detection of errors in an image decoding device when used in
combination with the image decoding device as shown above with reference -
to embodiment 13. It is possible to generate an encoded bit stream which
allows the generation of a decoded image with little influence of errors
contained in the encoded bit stream.

In embodiment 12 above, the valid coefficient threshold value 1i of
the valid coefficient position storage section 80 used in the encoded data
value limiting section 43 is multiplexed as threshold value information to an
encoded bit stream as a section of header information. When the encoded
data value limiting section 43 uses a value from a maximum value/minimum
value table of the maximum value/minimum value table storage section 2 as
a threshold value, the value from the maximum value/minimum value table
may be multiplexed to the encoded bit stream as threshold information.

Embodiment 13
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In embodiment 13. another arrangement of the syntax analysis
section 1 shown in embodiment 3 or embodiment 6 is shown. That is to say.
in embodiment 13, an example 1s given of an image decoding device
performing analysis of valid coefficient threshold value information by an
encoded bit stream which is generated in an image encoding device according
to embodiment 12. Detection of exrors contained in an encoded bit stream is
performed based on the obtained valid coefficient threshold value 1i.

Fig. 66 is a block diagram of the overall structure of an image
decoding device according to embodiment 13 of the present invention. Since
the structure of the image decoding device according to embodiment 13 is the
same as that shown in embodiment 5 in Fig. 27 or embodiment 6 in Fig. 33,

components are designated by the same numerals. Thus additional
description will be omitted. .

In embodiment 13, the error block detection section’ (error block
detection means) 4 may be comprised as shown in Fig. 67 for example, in the
same manner as the error block detection section 4 in embodiment 5 (vefer to
Fig. 27), Otherwise it may be comprised as shown in Fig. 68, it may be
comprised as the exror block detection section 4 in embodiment 6 (vefer to Fig.
33). The valid coefficient position storage section 80 maintains the valid
coefficient threshold value 1i analyzed from the encoded bit stream input
from the syntax analysis section (analysis means) 1 in the picture unit
without storing a pre-set effective threshold value 1i.

Fig. 69 is a block diagram showing the structure of a syntax analysis
section 1 and shows analysis performed with respect to a multiplexed valid
coefficient threshold value information in a picture layer. Apart from the
operation of the picture layer analysis section 72, the arrangement of the

syntax analysis section 1 is the same as that described with reference to
embodiment 11 in Fig. 59.

The operation of the syntax analysis section 1 which analyzes
multiplexed valid coefficient threshold value information in the picture layer
will be described helow.

HH
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The picture laver analysis section 72 performs analvsis of valid’
coefficient threshold value information and picture laver information in an
input encoded bit stream and outputs the analyvzed encoded bit stream to the
start code analysis section 71. The decoded valid coefficient threshold value
1i is output to the exvor block detection section 4. When layer information is
analyzed in the picture layer analysis section 72 which does not match a
fixed syntax, an error syntax detection signal le is output to the ervor

processor 7 to that effect.

) The operation of the start code analysis section 71, the GOB layer
analysis section 73, the macroblock layer analysis section 74 and the block
data analysis section 75 is the same as the operation of that described with
reference to embodiment 11 as shown in Fig. 59. Thus additional
description will be omitted.

As shown above according to embodiment 13, the image decoding
device performs decoding and analysis of valid coefficient threshold value
information as threshold value updating information by an encoded bit
stream and updates a threshold value used in an obtained effective weighted
coefficient 1i. It is determined whether or not an -error is contained in an
encoded bit stream to be decoded based on the updated threshold value.
Thus it is possible to peirform rapid detection of errors matching a fixed
syntax and to generate a decoded image with little influence of error

contained in the encoded bit stream.

Embodiment 14

In embodiment 14, another arrangement of the image encoding
device as shown in embodiment 3, 4, 7 or 8 is shown. That is to say, in
embodiment 14, an example is given of an image encoding device performing
encoding based on coefficient distribution limiting operation control
information and a syntax multiplexing ‘section which multiplexes
information (heveafter coefficient distribution limiting operation control
information) which indicates whether an image signal distribution is imited

or not in the frequency domain.
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That is to sav. embodiment 14 is characterized in that when
coefficient distribution limiting operation control information indicates that
a limit is applied to an image signal distribution in the frequency domain,
encoding is pexformed with an added limit with respect to the distribution of
the DCT coefficient. When coefficient distribution limiting operation
control information indicates that a limit is not applied to an image signal
distribution in thc? frequency domain, encoding as in the conventional example is

performed.

) Fig. 70 is a block diagram of the overall structure of an image
encoding device according to embodiment 14 of the present invention. The
points of difference in the structure of the image encoding device according to
embodiment 14 from that shown in embodiment 3, 4, 7 or 8 will be described

below.

In Fig. 70, 87 is a switching section and 1j is coefficient distribution
limiting operation control information. The encoded data value limiting
section (encoded data value limiting means) 43 may be as that shown in
embodiment 3 with reference to Fig. 18. It may be as that shown in
embodiment 4 with reference to Fig. 24. It may be as that shown in
embodiment 7 with reference to Fig. 37. Or it may be as that shown in
embodiment 8 with reference to Fig. 42.

The operation of the invention will be described below.

A quantization index column 1la of a block unit output from the
quantization section 44 is input to the switching section 87. The switching
section 87 outputs the quantization index column la to the encoded data
value limiting section 43 when the coefficient distribution limiting operation
control information 1j indicates that a limit is applied to an image signal
distribution in the fréquency domain. When this is not the case, the switching
section 87 outputs the quantization index column la to the syntax
multiplexing section (multiplexing means) 49 and the partial decoding
estimation error signal generator 45 without passing through the encoding

data value limiting section 43.
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Fig. 71 is a block diagram of the structure of a syntax multiplexing
section 49 which multiplexes coefficient distribution limiting operation
control information 1j in the picture layer multiplexing section 60.

The picture layer multiplexing section 60 performs multiplexing on a
picture start code (PSC) which shows the start of picture layer information,
T an encoding language, which corresponds to the coefficient distribution
limiting operation control information 1j which is externally given, and the
picture layer information.

The multiplexing of the coefficient distribution limiting operation
control information 1j consists of multiplexing a value of “1” to the encoded
bit stream to when the coefficient distribution limiting operation control
information 1j indicates that a limit exists on the image signal distribution

in the frequency domain and multiplexing a value of "0" when there is no limit on

the image signal distribution in the frequency domain.

The operation of the GOB layer multiplexing section 61, the
macroblock layer mulitplexing section 62 and the block data multiplexing
section 63 is the same as that described with reference to embodiment 12

and thus additional description will be omitted.

Fig. 72 shows an example of an encoded bit stream output from a
syntax multiplexing section 49 in embodiment 14. As shown in Fig. 72, the
coefficient distiibution limiting operation control information 1j is
multiplexed together with the picture layer information.

Since this operation is the same as that described with reference to
embodiment 3, 4, 7, 8 and 12, additional description will be omitted.

As shown above with reference to embodiment 14, since the image
encoding device is adapted to multiplex coefficient distrvibution limiting
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operation control informanon 1) 1o header information. the image decoding
device can determine. based on the coefficient distribution linmting operation
control information 1j. whether or not exror detection should be performed.
Therefore. it is possible to perform the error detection efficiently, thereby to
generate an encoded bit stream which enables to obtain decoded images with

little influence of exrors contained in the encoded bit styeam.

The image encoding device in embodiment 14 is comprised as shown
in Fig. 70 but may be comprised as shown in Fig. 73. In this case, the DCT
coefficient column 1f of the block unit output by the DCT section 42 is input

) to the switching section 87. The switching section 87 outputs the DCT
coefficient column 1f of the block unit to the encoded data value limiting
section 43 based on the coefficient distribution limiting operation control
information 1j when the coefficient distribution limiting operation control
information \1j indicates a limit on the image signal distribution in the
frequency domain. When the coefficient distribution limiting operation
control information 1j does not indicate a limit on the image signal

" distribution in the frequency domain, the switching section 87 outputs the DCT
coefficient column 1f of the block unit to the quantization section 44 without
passing through the encoded data value limiting section 43.

Embodiment 15

In embodiment 15, another arrangement of the image decoding
device as shown in embodiment 1, 2, 5 or 6 is shown. That is to say, in
embodiment 15, an example is given of an image decoding device which
performs analysis of coefficient distribution limiting operation control
information 1j from an encoded bit stream generated in the image encoding
device as described in the embodiment 14 and determines, based on the
coefficient distribution limiting operation control information 1j, whether or
not an operation related to error detection of exrrors contained in the encoded

bit stream should be performed.

Fig. 74 is a block diagram of the overall structure of an image
decoding device according to embodiment 15 of the present invention. The
points of difference in embodiment 15 from the aspects of the image decoding
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device as shown in embodiments 1. 2. 5 or 6 will be described helow. 1n Fig.
74. reference numeral 11 denotes a switching section and 1j denotes

coefficient cistribution limiting operation control information.
The operation of the invention will be described below.

A quantization index column la of a block unit output from the
syntax analysis section (analysis means) 11is input to the switching section
11. The switching section 11 outputs the quantization index column 1a of
the block unit to the exror block detection section (error block detection
means) 4 when the coefficient distribution lmiting operation control
information 1j indicates that alimit is applied to an image signal
distribution in the frequency domain. When the coefficient distribution limiting

operation control information 1j does not indicate that a limit is applied to an image
signal distribution in the frequency domain, the switching section 11 outputs the
quantisation index column la of the block unit to the reverse quantisation processor
5.

Fig. 75 is a block diagram of the structure of a syntax analysis’
section 1 and shows the analysis of multiplexed coefficient distribution
limiting operation control information 1jin the picture layer. '

The operation of the syntax analysis section 1 which analyzes
multiplexed coefficient distribution limiting operation control information 1j
in the picture layer will be described below.

The operation of the start code analysis section 71, the GOB layer
analysis section 73, the macroblock layer analysis section 74 and the block
data analysis section 75 is the same as that described with reference to
embodiment 11 and thus additional description will be omitted.

Analysis of coefficient distribution limiting operation control
information 1j and picture layer information is performed by an input
encoded bit stream in the picture layer analysis section 72 and an analyzed
encoded bit stream is output to the start code analysis section 71. The
decoded coefficient distribution limiting opevation control information 1j is
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output to the switching section 11.

When layer information not matching a fixed syntax is analvzed in
the picture layer analysis section 72. an errvor syntax detection signal le to

that effect is output to the ervor processor 7

As shown above with reference to embodiment 15, the image
decoding device is adapted to decode and analyze coefficient distribution
limiting operation control information 1j by an encoded bit stream and can
determined whether or not exror detection is performed based on the
coefficient distribution limiting operation control information 1. Therefore
effective detection of exrors can be performed and it is possible to generate a
decoded image with little influence of errors contained in encoded bit

Streams.

The image decoding device in embodiment 15 is comprised as shown
in Fig. 74 but may be comprised as shown in Fig. 76. In this case, the
quantization index column la of the block unit output from the syntax
analysis section 1 is such that DCT coefficient 1f is input to the switching
section’ 11 after reverse quantization is performed in the reverse
quantization section 5. Furthermore when the coefficient distribution
limiting operation control information 1j from the syntax analysis section 1
indicates a limit on the image signal distribution in the frequency domain, it is

‘ output to the error block detection section 4 by the switching section 11. On the
other hand, when the coefficient distribution limiting operation control information
1j does not indicate a limit on the image signal distribution in the frequency

domain, the switching section 11 outputs the DCT coefficient column 1f to the
reverse DCT/decoded signal generation section 6.

Embodiment 16

In embodiment 16, an image decoding device will be described in
which the condition of a transmission pathway is monitored and control of an
ervox block detection section 4 is performed based on a monitoring result.

Fig. 77 is a block diagram of an image decoding device according to
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embodiment 16 of the present invention. In Fig. 77. 4 is an errvor hlock
detection section (error block detection means) which has a weighted
coefficient determination secction 9 as described with veference to
embodiment 2 or 6 etc. Reference numeral 90 denotes a demodulator. 99 is
a decoding section containing a syntax analysis section 1, reverse
quantization section 5, reverse DCT/decoding image genervator 6, ervor
processor 7 and switching section 8 as described in the above embodiments.
91 is a reception monitor (monitoring means) which is provided again in
embodiment 16, 91a is a threshold value control signal output from the
reception monitor 91 and 92 is a transmission pathway.

The operation of the invention will be described below.

The reception monitor 91 monitors the level of 1eception based on the
strength of a signal received through the transmission pathway 92. When
the received signal strength is below a pre-set threshold value, it is
determined that there is a high probability of exrors being contained in the
received signal and a threshold value control signal 91a for increased
sensitivity to error detection is sent to the exrror block detection section 4.

Based on the threshold value control signal Qla, the error block
detection section 4 reduces the weighted coefficient  1h output from the -
weighted coefficient determination section 9 and the reduced weighted
coefficient 1h reduces the value of the maximum value/minimum value table
or the valid coefficient threshold value, when the error block detection
section 4 is comprised as in embodiment 2 shown in Fig. 14 or embodiment 6
shown in Fig. 33. In this way, error detection sensitivity is increased.

On the other hand, when the received signal strength is equal to ox
above a pre-set threshold value, it is determined that there is a low
probability of errors being contained in the received signal and a threshold
value control signal 91a for reduced sensitivity to error detection is sent to
the exrvor block detection section 4.

Based on the threshold value control signal 91a, the error block
detection section 4 increases the weighted coefficient 1h output from the
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weighted coefficient determination section 9 and the increased weighted
coefficient 1h increases the value of the maximum value/minimum value
table or the valid coeflicient threshold value, when. for example in the same
manner as above. the error block detection section 4 is comprised as in
embodiment 2 shown in Fig. 14 or embodiment 6 shown in Fig. 33. In this
way, error detection sensitivity is reduced.

The demodulator 90 outputs the encoded binary digit string, that is
to say, the signal after demodulation of a received signal is performed.

The exrror block detection section 4 detects error blocks with respect
to quantization index columns la output from the syntax analysis section 1
contained in the decoder 99. This method of detection may be performed by
error detection by a comparison of maximum values and minimum values by
the maximum values/minimum value table as shown in the error block
detection section 4 in embodiment 2 or may be performed by an error
detection method of comparing the position of valid coefficients as shown in
the error block detection section 4 in embodiment 6.

When the threshold value control signal 91a input by the reception
monitor 91 is input into the weighted coefficient determination section 9 or
the like in the error block ‘detection section 4, the weighted coefficient
detexmination section 9 varies the weighted coefficient 1h to a small value
and varies the threshold value used on error detection to a further smaller
value when the threshold value control signal 91a shows that ervor
sensitivity is increased. When the threshold value control signal 91a shows
that error sensitivity is decreased, the weighted coefficient determination
section 9 varies the weighted coefficient 1h to a large value and varies the
threshold value used on ervor detection to a further larger value.

Since the method of error detection using an updated threshold value
and the operation of the device downstream of the error block detection
section 4 is the same as that described with reference to embodiment 2 ox 6,
additional description will be omitted.

As shown above with reference to embodiment 16, reception monitoy
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91 of the image decoding device monitors the condition of the reception level

in the reception pathway 92 and ouiputs a threshold value control signal 91a
to the exvor block detection section 4 in response o that level. The error
block detection section 4 makes appropriate regulation of error detection
sensitivity based on the input threshold value control signal 91a. Thus
when reception conditions are good, error detection is not performed by the

ervor block detection section 4 and overall stable decoding operations can be
performed.

In embodiment 16. the weighted coefficient 1h of the weighted
coetficient determination section 9 is varied by a threshold value control
signal 91a using an error block detection section - which has a weighted
coefficient determination section 9 as described with reference to
embodiment 2 or embodiment 6. However if the threshold value when
compared with the maximum value/minimum value table storage section 2
or the valid coefficient position storage section 80 is varied directly by the
threshold value control signal 91a, an error block detection section 4 which
does not comprise a weighted coefficient determination section 9 as in
embodiment 5 may also be used.

Embodiment 17

Embodiment 17 comprises an image decoding device comprising a
decoding indication of a moving image which receives an encoded data string
from a transmission pathway or a storage medium. When a generation
frequency of bit errors is detected and found to be high, the image decoding
device is adapted to reduce the error operation of the exrror block detection
section 4 on activating the errvor block detection section 4 and to ensure
suppression of picture quality deterioration due to decoded exvors.

The exror block detection section (error block detection means) 4 in
each of the above embodiments is adapted to detect ervors by estimating an
ervor based on a steady state quality such as a maximum value/minimum
value or a valid coefficient threshold value or the like of an image signalin a
frequency band before detecting fatal errors for video data such as those
disabling decoding in the syntax analysis step or the decoding of incorrect
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data. Thus. in each of the ahove embodiments. there is a possibility of
erroneous detection by the error block detection section 4.

In embodiment 17. the error block detection section 4 is only
activated when bit errors are frequently generated during veception and
heightens resistance to errors while allowing decoding operations to be
performed in an overall stable mannexr.

That is to say, the image decoding device according to embodiment 17
is adapted not to perform error detection due to error detection being
prevented when monitoring of the generation of errors contained in encoded
bit streams is performed based on a block detection signal 4a output from the
error block detection section 4 and shows a low probability of exrors being
contained in the encoded bit stream. When it is determined that thereisa
high probability of errors being contained in the bit stream, the image
decoding device performs ervor detection.

Fig. 78 is a block diagram of an image decoding device according to
embodiment 17 of the present invention. In Fig. 78, 93 is an error detection
activation control section (monitoring means), 93a is an error detection
operation indication signal, 93b is a scan picture number which determines
whether or not externally set error block detection is performed or not. 93c
is a unit picture number which acts as a unit when determining in the same

) way whether or not externally set error block detection is pexformed or not.

The error block detection section 4 as shown in Fig. 78 may comprise
any of the error block detection sections 4 shown in embodiments 1, 2, 5, or 6.

The operation of the invention will be described below.
In the encoded bit stream, analysis and decoding of image data and
layer information such as the picture layer, GOB layer, macroblock layer is

performed by H. 263 syntax.

As a result, the encoded mode (intra encoded mode/ inter encoded
mode) 1b is output to the error block detection section 4 and the reverse
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DCT/decoding image generator 6. The block number 1¢ which is block
position information is output to the error block detection section 4. The
quantization step size 1d is output to the error block detection section 4 and
the reverse quantization processor 5. The picture start code 1k is output to
the errvor detection activation control section 93.

The quantization index column la of the block unit output fiom the
syntax analysis section 1 is input into the switching section 11. The
switching section 11 outputs the quantization index column 1la of the block
unit to the error block detection section 4 when the error detection operation
indication signal 93a indicates that exrvor detection is being performed.

When the error detection operation indication signal 93a indicates
that error detection is not being performed, the switching section 11 outputs
the quantization index column la of the block unit to the reverse
quantization processor 5.

An error block detection signal 4a is generated by the same operation
in each embodiment as described above in the error block detection section 4
and is output to the switching section 8 as well as the error detection
activation control section 93.

The error detection activation control section 93 outpuils an errvor
) detection operation indication signal 93a to the switching section 11 based on
the error block detection signal 4a from the error block detection section 4.

Fig. 79 is a flowchart showing the processing of the error detection
activation control section 93.

Firstly the error detection activation control section 93 outputs
information (=1) representing the performance of errvor detection operations
as an initializing operation as an error detection operation indication signal
93a with respect to the switching section 11 (step ST51). Then the count
number (pic_count) showing the picture start code 1k input into the picture
unit is incremented by the value “1” (step ST52).
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In this way. since the switching section 11 has an error detection
operation indication signal 93a with a value (=0) showing that ervov
detection is not performed, the quantization index column la of the block
unit is output divecily to the reverse quantization processor 5 without
passing through the ervor block detection section 4.

Thereafter the ervor detection activation control section 93 increases
the count number (pic_count) showing the number of the picture start code
input to the picture unit by a value of “17 (step STGO) until the pic_count
exceeds a unit picture number 93c (step ST61"No™). When the pic_count
exceeds a unit picture number 93c (step ST61"Yes”), the count value of the
blk_count and the pic_count, that is to say, the initializing setting process is
set to zero (step ST62), the routine returns to the first step ST51 and the
same process is performed with respect to the next unit picture.

As a result, when the result of the determination in step ST57 is
“Yes”, the error detection operation indication signal 93a output to the
switching section 11 shows that an error detection operation is not pexformed
in the interval after the value pic_count exceeds the scan picture number 93b
(step ST56 “Yes") until the unit picture number 93c is exceeded (step ST61
“No”). During this period, the switching section 11 does not output the
quantization index column 1la to the ervor block detection section 4 and the
error block detection section 4 does not perform error block detection.

For example, when the scan picture number 93b is “5” and the unit
picture number is “10”, error block detection is performed for scanning the
first five pictures. The error block detection of the remaining 95 pictures is
suspended.

In contrast, when the blc_count value in the determination in step
ST57 is determined to be a value other than zero (step ST 57 “No”), the exror
detection activation control section 93 outputs information (=1) representing
the performance of exrror detection operations as an error detection operation
indication signal 93a with respect to the switching section 11 (step ST59).
Then in the same manner as described after step ST58 above, the count

number (pic_count) showing the picture start code input into the picture unit
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picture numbeyr 93¢ (step STG1 Yes™). the count value of the ble_count and
the pic_count. that is to say. the initializing setting process is set to zero (step
STG62). the routine retuins to the first step ST51 and the same process is
performed with respect to the next unit picture.

As a result, when the result of the determination in step ST57 is “No”,
the error detection operation indication signal 93a output to the switching
section 11 shows that an error detection operation is performed in the
interval after the value pic_count exceeds the scan picture number 93b (step
ST56 “Yes”) until the unit picture number 93c is exceeded (step STG1 “No").
During this period, the switching section 11 outputs the quantization index
column 1a to the error block detection section 4 and the error block detection
section 4 performs error block detection.

That is to say, for example, when the scan picture number 93b is “5”
and the unit picture number is “100”, erxor block detection is performed
continuously not only for scanning the first five pictures but also with
respect to decoding all remaining 95 pictures.

As shown above, the error detection activation control section 93
performs analysis of input encoded bit streams until completion of the above
) process with respect to each unit picture number 93c.

Since the operation after the above operation is the same as that
described with reference to embodiments 1, 2, 5 and 6, additional description
will be omitted.

As shown above with reference to embodiment 17, the image
decoding device is adapted to operate the errvor block detection section 4
appropriately in response to the reliability of reading information from the
storage medium or circuit quality in the transmission pathway. Thus under
good reception conditions, it is possible to avoid ervor detection operations by
the error block detection section 4 and to perform decoding operation with
overall stability.
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In this case, the DCT coefficient column 1f of the block unit which
output from the syntax analysis section 1 and reverse quantized by the
reverse quantization processor 5 is input into the switching section 8.
When the value of the error detection operation indication signal 93a is “1”,
1t is output to the errvor block detection section 4 by being switched by the
switching section 11. When the value of the error detection operation
indication signal 93a is “0”, it is output to the reverse DCT/decoding image
generator 6 by being switched by the switching section 11.

In embodiment 17, the generated frequency of bit exrrors is detected
based on the unit picture number 93¢ and the scanned picture number 93b.
However detection of a generated frequency of bit errors may be performed
by time and not by the picture number.

Embodiment 18

In embodiment 18, in same manner as the image decoding device in
embodiment 16, the image decoding device is adapted to activate the error -
block detection section 4 only during reception conditions which frequently
generate bit errors and heightens resistance to errors while allowing
decoding operations to be performed in an overall stable manner.

Fig. 81 is a block diagram of an image decoding device according to
embodiment 18 of the present invention. In Fig. 81, 94 is an error monitor
(monitoring means), and 95 is an video data analysis section. The error
block detection section (error block detection means) 4 shown in Fig. 81 may
comprise any of the error block detection sections 4 shown in embodiments 1,
2,5, o0r6.

During normal reception operations in the image decoding device,
the error monitor 94 monitors bit error generation frequency in the in the
transmission pathway 92. In embodiment 18, an actual example of an error

81
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monitor 94 is given which comprises counting the bit numher detected by

error detection encoding added to the media packet.

Fig. 82 shows a media packet. A media packetis defined as a digital
unit which, apart from video data to be decoded by the image decoding device
of each of the above embodiments, packs various types of media such as
designated audio data decoded in the same cycle, text, graphics, or still
images which are formatted by the same fixed rule.

MPEG-2 (Moving Picture Experts Group-2; ISO/IEC 13818-1)
Packetized Elementary Stream (PES), ITU-T H.263 AL-PDU may he given
as an example.

In Fig. 82, the packet header is each type of header information
discussed above such as various types of media or packet attributes. Media
data is characteristic encoded data such as audio, video, data. Error
detection encoding is an added bit for errvor detection such as CRC (Cyeclic
Redundancy Check) or the like. Each media data is transmitted to the
image decoding device as shown in embodiment 18 in media packet form as
shown in Fig. 82 and only video data is processed by the image decoding
device as shown in embodiment 18.

Fig. 83 is a block diagram of a video data analysis section 95. In the
figure, 1 is a syntax analysis section as described in each of the above
embodiments and 96 is a media discrimination section.

The operation of the invention will be described below.

When a media packet column is input into the video data analysis
section 95, the media discrimination section 96 discriminates and outputs
only the packet containing the video data from the packet header. The
output video data is input into the syntax analysis section 1. The operation
of the syntax analysis section 1 1is the same as that described above and thus
additional description will be omitted.

Fig. 84 is a block diagram of the error monitor 94 in embodiment 18.
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The operation of the error monitor 94 will be described below.

When a media packet column is input into the ervor monitor 94,
firstly the bit ervor detection section 97 detects a bit error in the packet using
the ervor detection encoding added to the packet unit. If possible, ervor
correction is also performed. Then the packet data with corrected errors is
returned to the video data analysis section 95 and the number of detected bit
ervors is output.

Then the error detection control section 98 totals the number of bit
errvors output from the bit exvor detection section 97 in the media packet unit.
It is possible to monitor the middle error generation frequency read from the
storage medium or the transmission due to the transmission pathway by
monitoring the shift of bit error count values obtained in this way.

The error detection control section 98 of the monitoring section 94
performs control so that the error block detection section 4 is operated
effectively based on the monitoring result. For example, a bit ervor count
value representing the error monitoring result is checked in a fixed unit time
interval. When the bit error count value in a fixed unit time interval is
greater than a fixed threshold vaiue, the bit error rate of the transmission
pathway 92 is increased and reading from the storage medium becomes
unstable. Thusitis determined that reception conditions have deteriorated.
An error detection operation indication signal 94a is output to the switching
section 11, and switching is pexformed so that the quantization index column
la is output to the error block detection section 4 and the error block
detection section 4 is activated.

The error block detection section 4 is comprised in various ways in
each embodiment described above. When the block of the decoded error is
detected rapidly and the ervor block is detected, the lost image band is
suppressed by concealment processing in the ervor processor 7
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exceed the fixed threshold value, the error detection control section 98 of the
error monitor 94 determines that reception conditions are stable and outputs
an ervor detection operation incication signal 94a to the switching section 11.
The quantization index column 1la is output directly to the reverse
quantization processor 5. Thus the error block detection section 4 is not
activated and error detection is not generated in the ervor block detection
section 4.

As stated above according to embodiment 18, the image decoding
device can operate an error block detection section 4 appropriately in
response to the reliability of reading from a storage medium or circuit
quality of the transmission pathway. Thus when reception conditions are
good, it is possible .to avoid error detection by the error block detection
section 4 and to perform decoding operations in a stable overall mannenr.

In embodiment 18, the method of monitoring was based on a method
of exror correction encoding. However the moenitoring method of course can
obtain the same effect by a method of monitoring the field strength of the
received signal or the phase information after the delayed demodulation of
the wave conveying the media packet.

The same effect can of course be obtained by a monitoring method of
monitoring the state of the bit errors in the media packets other than audio
packets.

Control for effective operation of the error block detection section 4
can of course obtain the same effect only by ON/OFF control as discussed
above but also by appropriate use of a method of updating the threshold
value used in the exrror block detection section 4 shown in embodiment G or
the error block detection section 4 shown in embodiment 2 based on the
reception conditions.

Such an example is shown in Fig. 85. Precisely, when it is
determined that the reception conditions have deteriorated hy the error
monitor 94, a control signal 94 for reducing the threshold value is output.

8



U& ()- @Y. 10% U& ()-, MLO% U& ()- ! @' !'10% U U& ()-![ ,1"10% N

N& () - EFFFGHIpKdB1! 10 6 January 2003
Unf"t 109& ()--!iSI109%& ()-s!i @10% ()-S! Q@ 10%& ()-f#@O0% ()- 10 U 10
UpKsNxNyNzN{ NNCOR-\: | 10 Ul H&MB109%6 "f" & ()- !L!10% "& ()-#@0% & ()- 10 10
10 =109%& ()-!1 L*#109% () - MDRTj UzZW-WANWARZ odY: | 10 U#S109B& () -

When it is determined that the reception conditions are good. a control signal
94 for increasing the threshold value is output. The ervor block detection
section 4 varies the weighted coefficient 1h of the weighted coefficient
determination section 9 ( refer to Fig. 14 and Fig. 33). varies the maximum
value/minimum value stored in the maximum value/minimum value storage
section 2 or the threshold value such as the position of the valid coefficient
stored in the valid coefficient position storage section 80 based on the contyol
signal 94b. The vresulting values are compared with the maximum
value/minimum value comparison section 3 or the valid coefficient position
comparison section 81. Thus it is possible to reduce the possibility of ervor

detection when reception conditions are good and to perform overall stable
decoding operations.

INDUSTRIAL APPLICATION

As shown above, an image encoding device and an image decoding
device according to the present invention can detect exrror blocks matching a
fixed syntax contained in an encoded bit stream. A decoded image is
generated with little influence of ervors contained in encoded bit streams and
an encoded bit stream is generated which can effectively detect errvors
contained in an encoded bit stream in the image decoding device.

BN
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CLAIMS:

l. An image decoding device receiving a signal, containing encoded, compressed
image data subjected to block-by-block compression, via a transmission circuit and
5 performing an expansion process on the encoded, compressed image data, comprising:

a monitoring means receiving the signal containing the encoded, compressed image
data prior to subjection to a variable length decoding process that constitutes the expansion
process, monitoring a probability of an error being contained in the received signal. based
on an intensity of the received signal, and outputting a control signal; and

10 an error block detection means detecting an error block in the encoded, compressed
image data during the expansion process, and controlling a sensitivity in error block

detection in accordance with the control signal.

2. An image decoding device receiving a signal, containing encoded, compressed

15 image data subjected to block-by-block compression, via a transmission circuit and
performing an expansion process on the encoded, compressed image data, comprising;

an error block detection means detecting an error block in the encoded, compressed

image data during the expansion process, receiving from a source external to the image

decoding device a control signal for controlling a sensitivity in error block detection based

20 on an intensity of the signal containing the encoded, compressed image data prior to

subjection to a variable length decoding process that constitutes the expansion process, and

controlling a sensitivity in error block detection in accordance with the control signal.

3. An image encoding device dividing image data into block units, performing
25 orthogonal conversion and compression coding on each block unit, comprising:
an encoded data value limiting means receiving a threshold value and an image
signal in a frequency domain and outputting an image signal with an added limit in a
frequency domain based on a predetermined threshold value and an image signal in a
frequency domain, and
30 an output means for outputting encoded, compressed image data with the limit

imposed, obtained as a result of encoding the received image signal.
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4, An image decoding device according to Claim 1, wherein the error block detection
means receives a threshold value defining a range of values of an image signal value in a
frequency domain and an image signal in a frequency domain, the error block detection
5 means performs error detection on block data based on whether an image signal value in a

frequency domain is contained in the range of values or not and outputs an error detection

state.

5. An image decoding device according to Claim 1, wherein the error block detection
10 means receives a threshold value variably defining a range of values of an image signal
value in a frequency domain, performs error detection on block data based on whether an

image signal value in a frequency domain is contained in the range of variable values and

outputs an error detection state.

15 6. An image encoding device according to Claim 3, wherein the encoded data value
limiting means receives a threshold value defining a range of values of image signal values
in a frequency domain and an image signal in a frequency domain, the encoded data value
limiting means replaces an image signal value in the converted frequency domain with a
value contained in the range of values based on whether an image signal value in the

20 converted frequency domain is contained in the range of values and outputs encoded data.

7. An image encoding device according to Claim 3, wherein the encoded data value
limiting means receives a threshold value variably defining a range of values of an image
signal value in a frequency domain and an image signal in a frequency domain, the
25 encoded data value limiting means replaces an image signal value in the converted
frequency domain with value contained in the range of values based on whether an image

signal value in the converted frequency domain is contained in the range of variable values

and outputs encoded data.

30 8. An image decoding device according to Claim 1, wherein the error block detection

means receives a threshold value defining a range of frequencies of an image signal list in
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range given by the threshold value.

9. An image decoding device according to Claim 1, wherein the error block detection
means receives a threshold value variably defining a range of frequencies of an image
signal list in a frequency domain, and performs error detection in block data and outputs an
10  error detection state based on whether or not a non-zero coefficient which corresponds to
the highest frequency component of the coefficients contained in the image signal list in
the frequency domains is contained in the variable frequency range given by the threshold

value.

15 10.  An image encoding device according to Claim 3, wherein the encoded data value
limiting means receives a threshold value defining a range of frequencies of an image
signal list in a frequency domain and an image signal in a frequency domain, and outputs
encoded data which makes coefficient values, which correspond to frequencies above the
threshold value, take a value of zero based on whether or not a non-zero coefficient which

20 corresponds to the highest frequency component of the coefficients contained in the image

signal list in the frequency domains is contained in the frequency range given by the

threshold value.

11.  An image encoding device according to Claim 3, wherein the encoded data value

N~
w

limiting means receives a threshold value variably defining a range of frequencies of an
image signal list in a frequency domain and an image signal in a frequency domain, and
outputs encoded data which makes coefficient values, which correspond to frequencies
above the threshold value, take a value of zero based on whether or not a non-zero
coefficient which corresponds to the highest frequency component of the coefficients
30 contained in the image signal list in the frequency domains is contained in the frequency

range variably given by the threshold value.
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12, An image decoding device according to Claim 1, further comprising a block
column detection means which is given an error detection state output by the error block
detection means, which counts the number of blocks determined to contain errors in the
5 block data of the error detection states by a block column unit which is comprised by a
plurality of blocks, which performs error detection of data in block columns based on that

count number and a preset threshold value and which outputs an error detection state of

data in block columns.

10 13.  Animage encoding device according to Claim 7, further comprising a multiplexing
means which receives threshold value control information which updates the threshold

value and which multiplexes and outputs such threshold value control information to the

encoded bit stream.

15 14.  Animaged encoding device according to Claim 5, further comprising an analysing
means which decodes and analyses threshold value control information with an input’
encoded bit stream, the error block detection means inputs threshold value control
information decoded and analysed in the analysing means, updates the threshold value
based on the threshold value control information and performs error detection in the block

20 data and outputs an error detection state based on the updated threshold value and the

image signal in the frequency domain.

15.  Animage encoding device according to Claim 3, further comprising a multiplexing
means which receives threshold value information used when the encoded data value

limiting means limits the image signal distribution in the frequency domain and which

[
(¥4}

multiplexes and outputs such threshold value information to the encoded bit stream, the
encoded data value control means outputs encoded data, in which the image signal

distribution in the frequency domain is limited based on threshold value information.

30 16.  Animage decoding device according to Claim 1, further comprising an analysing

means which decodes and analysers threshold value information used when limiting the
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17.  Animage encoding device according to Claim 3, further comprising a multiplexing
means which multiplexes and outputs limiting operation control information showing
whether or not the encoded data value limiting means will perform a limiting operation, the

encoded data value control means performs a limiting operation based on the limiting

10  operation control information.

18.  An image decoding device according to Claim 1, further comprising an analysing
means which analyses limiting operation control information by the encoded bit stream,
the error block detection means performs error detection on the block data and outputs an

15 error detection state based on the limiting operation control information analysed by the

analysing means.

19.  An image decoding device according to Claim 1, wherein a monitoring means
monitors the strength of a received signal of encoded data as a transmission state and
20 outputs a threshold value control signal for controlling a threshold value when the error
block detection means performs error detection on block data based on a monitoring result,
the error block detection means controls a threshold value when performing error block

detection based on the threshold value control signal from the monitoring means.

20.  An image decoding device according to Claim 1, wherein the monitoring means

L%
W

monitors the generation of bit errors when receiving encoded data as a transmission state
and outputs an activation control signal which activates or does not activate the error block
detection means based on a bit error generation state, the error block detection means

performs detection operations of error blocks based on the activation control signal from

30 the monitoring means.
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21.  An image decoding device according to Claim 1, further comprising a monitoring
means which inputs a media packet column, detects bit errors in the packet based on error
detection encoding added to the packet unit, counts the number of bit errors in a media
packet unit, and outputs an activation control signal to activate or not activate the error
block detection means or not based in a shift on the count value, the error block detection

means performs an error block detection operation based on the activation control signal

from the monitoring means.



