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;e3eL6. T TITLE OF THE I NVENTI ON | mage Decodi ng Devi ce and | mage Encodi ng
Revi ce BACKGROUND OF THE | NVENTI ON The present invention relates to a
nounting technique for an i mage decodi ng devi ce and i mage encodi ng device
conplying to various international standards for noving inmage conpression
and expansion. In particular, the present invention relates to an inmage
decodi ng devi ce and i mage encodi ng devi ce which increases Wmmmmm bi t
error generated in encoded bit streans. PRIOR ART The | TU m’Enal
Tel ecom@@Mﬁ@%ﬁr@ﬁnTel econmuni cati on Sector) Recommendat i of6slds2G3 1 S
known as a neans of encodi ng and decoding i mage signals. H 2 (YA he
encodi ng and decoding of noving image data into a plurality Cmmws(mm@@m%s
Fig. 1 showsrthe sLrURyVESN ?O}qi deo data hierarchies in H 2G* in
an uppernost position is called a picture layer. The picture | ay#00p
conprised froma plurality of GOB (G oup of Blocks) |layers. A nmacrobl ock

| ayer exiglageiMecdhi9VBevi@yStd OhalReEFRiha rhicand a bl ock [ayer exists in
a lower |layer of the macroblock |layer. Fig. 2 shows the structure of a
macnobl ock. One macrobl ock is conprised of six blocks (8 pixels x 8 |ines)
wi th bl oBACKGROTNDORTBEIMVENTIQN 2. Bl ock nunbers 1~4 are bl ocks for
| um nance conponents. Bl ock nunbers 5, G are color difference conponent

bl ocks. Fig. 3 shows an exanple of a conventional encoded bit stream

Bi nary digit sThemyssewi tiveaton eegptes tovelmoentingdephniqwesfostaar imegades
(PsC), aﬂ@cﬁﬁéﬂ@é\ﬁcecogﬁa_ (Bt .@ﬁ@oc_li_ﬁge‘jdéﬁcé h@oﬁgg_gﬁrcr oo PL&LME | ayer

informatj on and GOB Javer .i nf orhat.ion se start co €sC) are I ctue
wor ds ( bittexpaianal siandagds 305%0%%@%9& SRR SR WAl EXRHB IRk on of
showi ng phetisilart tiod ppésdntr BivedyRh iélhedsTesd iagnimagde JBdingy devicafaidmat i on.

A GOB nupher or the Iihke which,is a nunber.of the rel evant GOB | s contai ned
N the chBorapachthe faded gt peler iR dRitrate Lot B5U0 BaRcr 2l BRS¢ ep
si ze, enenustkdividetreaich shows intra-encoded or interencoded is contained
in the macro block (1~-TB) lay er information. Thereafter the bl ock data

i nfor mat'gg{n s stored. Intra-encoded is an encoded node which encodes only
pi cture I9R 88dl f of encoded i mages W thout using other pictures.

I nter-encoded is an encoded node whi ch encodes picture information of
encoded i mages~usi ng i mat jyon_of .other pigtures with a tinme;frame. Fig.
4 is a block d’irﬁﬁr amlmﬁf ng {Iﬁléelﬁa}'thoé} re ofc SCORRMNRREA eI i Y& decodi ng
devi ce uStlegomm@@8ation Sartodciedpnmendetionvidi2A8 isskeowndeda ingeammpelt into a

synt ax i tq 1. I f dynfy i pi l.ayer, GOB
| ayer aﬁéﬂy{ﬁ;?gbﬁk&#gﬁg F@ggﬁafi zglds(')ang_'i dgggg}e\ga%n%ﬁeélﬁegglifgo t he H.
2G3 synt 8&COHRESL BIOERE amageidatasnir A einyalitypiiyoxarchigs. this tine, when

| ayer information and bl ock data information not matching a fixed syntax is
anal yzed, an e

t det ect.i i | .1 t hat. ef.f j tput t
the orrop proctisdh HOWEERERELEE oBuBdeh gafh bimar@elindtass Ml put to
a rever skeyguantanzap pamgetquestson iScabet & péctame daeet. nithe pibture layepist to a

_ iy bl
o or e P SET T 4 PRASIGEITIEOR (ionlPTBRRSVERS:S (imitiBoch | e
synt ax arideyspdstsdata fwen psierrohithe GORRlavers and mblockdRyen AKEHERal n t he

i nput  eneeead aPkt oStHEMACHMIotIR1de, | nfl uence of errors contained in an
encoded bit streameven if the block data information to be analyzed is

different block data information. Thus a quantization index colum la for a
decoded bl ock Eig.t2ishoms phe dtouttweer efvar amcgolslotk zatnen npaarobkshriss. The

. . f La i 2 oant O
Mndexes COBrisRE RS s ONRs (Bptfas §ELEE R B3tk by fers A B RROAN
in Fig. 2. Block numbers 1~4 are blocks for luminance components. Block

numbers 5, 6 are color 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
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appli edt ot.haduanl iz,~ti oni cl ev colmmn |la of the bl ock noit
is lrod4~ided io the reve~~se c~ua: ~ti zation processor 5 using a
guanti zation :Lep size 1d input fl'"U 77 t~le SS'iltal ~il7ZIVS1S section 1.

A-DCT coefficient ~olmmif of a block unit is output to the reverse
DCTIl decodi . ng~ i mage gene~~ator G Areverse DCT process is provided with
uespect to the 17CT coefficient colum if of the bloc3: unit in the reverse

DCT/ decocl . ng gener a ), a el ecoded, i ni i s genet ~at ed, based on the
Dnput - encBiRE HEHGA D SR R eT SERRRT M oL BeR PGS s Sk Bt HAE or : or
pr ocessonvardgahrz satesm sandtlouhputon eaiitecodedtibiwpga dblyaed whe {SuppoesHi on
based on_g fi hod.on recei pt.. ofr an_erroz Y. d ction' signal le
ot ch onsiehraE hEEREIE AR SR8 5 Pey Bl ablh Bt TS B e st ax
anal ysis section 1 which does not match a fixed syntax. _ rrowever in a

conventional i1Bge)s,LanM e dGcaMl Hﬂqu‘éfcg%s%snéﬂﬁw.o??ﬂé! Fﬁlek'ﬁﬁtﬂﬁg' igm has

arisen that error detection can not e~~orned since e 1 mage_decodi ng ,
devi ce afoBidjped HhdhgeH@Pmiaveic datagaiemoutlaveeogriopmisgiorheginapat i on
gftel fr]g)lqt@nlr.i_riamg @c@goﬁlgéi, Ehgocfetdz‘iﬁﬂié‘; wHit$ sh%@shi%t_{'@«'éﬁg&df{& ga-th%t.al-?ck 4
ala I ntornatl on el n .0C aa‘l O_ ,O 7I.C ||saap _oa_lxe
synt ax V\ﬁflﬁ?léchlsp“roé’&%%@a}ir‘n%ﬁ Wﬁci%gi"ég%@ghp‘%ﬁéﬂ EBRP s dReEatRr as i n
t he casethé blodk dhtaZGBonmmadoniettmaddor the like. This is the case even if
the block data information which is different fxomthe bl ock data

information which is to be anal ysed is anal yzed by an encoded bit_ stream
due to the inflnenrcencededrisoars enended meade whichenendesiedlibpicture akatd The

present ERYENYS Ofkdded ARPARECH thRuRdNi RS HtREr %Egglé’sz ath%t&“@nE’Jdé&?_{sEaﬁ he

above proble ubstitute Sheet - 6 Jyne RY OF

| NVENT]I o@w@w&&w’%ﬂm@ﬁw iy BPWP‘%J%‘H‘M%!@@W@GBM@W@F ¢ ecei vi ng
a si gnal infoonizaion ofothec piatyes aith axsed firamge data subjected to

bl ock- by- bl ock conpression, via a S transmssion circuit and performng an
expansi on process on the_encoded, conpressed inmage data, conprising:. a

noni tori ng neafsg.r édei aibheck deamiagnathovangathe styuchiereepl adedhvensippadssed

i mage image decoding device using H. 263. An encoded bit stream which is
encoded is input into a syntax analysis section 1. Each layer of information
of picture layer, GOB layer and macroblock layer is analyzed and decoded on
the basis of the H. 263 syntax. Thus block data information is analyzed.

At this time, when layey information and block data information not
matching a fixed syntax is analyzed, an error syntax detection signal le to
that effect is output to the error processor 7. The obtained quantization
step size 1d is output to a reverse quantization 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 1la 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 is a
quantization DCT coefficient.



data prior to subjection to a variable |ength decodi ng process that
constitutes the expansion process, nonitoring a probability of an error
bei ng contained in the received signal) based 10 on as intensity of the
recei ved signal, and outputting a congrol signal; and an eguistitué Ohéet
detection neans detecting an error block in the encoded, comy asgadopnage
data during the expansion process, and controlling a sensitivity in error

bl ock detection in accordance with the control signal. 1 S In such a way,
under good reception conditions it is possible to avoid error detection due
to the error block detection neans and thus it is possible to perform
overal | stabl e decodi ng operations. The present invention further provides

an i mge de_COd';@Q'e@@iféeCQ%{rﬁﬁ‘Piﬂ’rﬁm Prodlssi Anahidd GANERd Njuih EAEPIL S dex
conpressed, i mage dfta f]ﬁ’) ected to bl ci-, by-"bl ock conpressiqgn, via a ~

t ransni ssPOMRE +&af he b PErS MG VAFe L b AR 8iLaN ereoteaR Bt IP R P IR B,
conpr essedlubifRoe qlahdiz WL Iepl Sige 1IANIgnIofobl OBk sdat£€hhalysiBapstiggt ecti ng
an error (?Ielgébi, in the enco @@1 C(%ngfessad k\naq_ﬁ dat a ggjr nrg tge_ expansi on
process) ity CABHIR NG £000i el te Rt e nBiOCKy WHE BniYiP¥s 1QetBRi WY Q&R ce a
control DODAlecb@ingcianbgolgehegayEnsitivity in error block detection based
on an intensity of the signal containing the encoded, conpressed imge data
prior to subjection to a variable | ength decodi ng process that constitutes
t he expansi on pgrxesesse DD peordssdk progidedsenisdi eapecy to the DOT cbbffidient

detection,j c erb.h. the:.co 1Sl ~amafl .l B: . suc . ,alt is
possi bl e'&g{)lo et gfgtggg\i}gnbgrcé“ophgféﬁkgﬂ% gvg%a%]?%cgﬁ%{’égld”g#flgi%dai Bis
possi bl e deerdpshinage is grivayased besgd omtthe inpueeneddadmedonfibeandrthe
cont ai negehBrateWRebAENI R agR88 butp@t.June 2002 -5 encoded bit streans.

The exvor processor 7 generates and outputs a decoded image by
exror suppression based on a fixed method on receipt of an exror syntax
detection signal le which shows layer information or block data information
from the syntax analysis section 1 which does not match a fixed syntax.

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 exrors in the encoded bit stream, This is the
result of the block data infoyrmation 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 bit stream.

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

problems.



The present invention further provides an i mage encodi ng devi ce dividing
image data into block units, perform ng orthogonal conversion and
conpression coding on each 5 block unit, conprising: an encoded data val ue
limting means receiving a threshol d val ue and an inmage siSyRgfitutephget
frequency domain and outputting an i mage signal with an addefJHP#?¢03 n a
frequency domain based on a predeterningg_threshold val ue and an i nage
signal is a frequency domain, and 10 an out put neans for outputting
encoded) conpressed inmage data with the limt inposed, obtained as a result

of encodin e I ' ' e signal. In such a way) it is possible to
perform ef P@%&ﬁ$ﬁ§§F§§5%Qﬁeg?nibﬁors contained in encoded bit streans in
the i mage decoding device. It is possible to generate an encoded bit 15

stream whi ch can generate a decoded inmage with little influence of errors
contained i n enERRISESENt inkentioanrovides gReinagp olficading, devie reraiving i sigkal,

det ect | o cifRaho eBlflel Sopfbrisl Ltk dud ALiecrdeld ﬂb&gléf-bffgﬁ'ggmﬁxfc A, ¥goa Of an
i mge signal value In’a frequency domai n“and an I mage SI'g E{ R

f r equendy trtismassion Fimaliteando petidroiky detoxpansion preeess gretico emeded, ramprestatt i on
on bl ock dat ased on. whet her an inmage signal value in a frequency domain
S contaiﬁ@ﬁgF'mt%@“Fﬁﬁﬁe of values or not and outputs an error detection

state. In a furdhemsitoeinpesianeniceivinieheyigmil chigitlngdht evblied) comprRssel gagieves a
t hreshol d yal ue 25 variably defiping a range of values of an _inmage signal

val ue in a“FF IR "&PJ%FGH’BF‘?\;? Vaftrbier] cpgh AEROGSHIPeSES Hiat WRElteles Bis sxpasiendat a

based on whgidse rmcm,oﬁﬂ?a ProbaBilidd o'l ddribhing coh@HLENE hedIIN e sighal Rl ned
in the range of variable values and which outputs an error detection state.
30 I n a0f inxasdpteasitypdthreaecivadiiignal gadientrefting a sentrad signgh kuchg nmeans recei ves

a threshol d valHe gefibol fdedtioh s Mredtifh Y8 Srrbf blbARIGHS LR, YahHRS " 2

frequency domain
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 duc to the error block detection means and thus it is possible to perform overall

stable decoding operations.

The present invention further provides an image decoding device receiving 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 image data prior to

subjcction to a2 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 detect even error blocks adapted to a fixed syntax

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



Substitute Sheet - 6 June 2002 -b and an inmage signal in a frequency
domai n. The encoded data value limting nmeans replaces an i nage signal
value in the converted frequency domain with a value contained in the range
of val ues based on whether an inmage signal value in the coPwkstiueSheelquency
domain is contained in the range of val ues and out puts encode@lJWg2P025 | n a
further enbodi nent, the encoded data value limting neans receives a

t hreshol d val ue variably defining a rand% of values of an imge signa

value in a frequency domain and an inmage signal in a frequency domain. The
encoded data value limting nmeans replaces an inmage signal value in the
convert ed FF%E&%W%§“HBﬁain to a value 10 contained in the range of val ues
based on whether an imge signal value in the converted frequency donmain is
contained in the range of values and outputs encoded data. In a further
enbodi nent, t heTks prssenblimekticte further providsans imegeneeding delviceshvliiginkge

dormi n and 48 i bfhek aRE HEERG SPRon BT iBe corbins Bu doap RSN oot
det ecti dn bloclaurdit, oolsprisdiigd and out puts an error detection state based on

whet her or not a non-zero coeffjci.ent which corresponds tqQ the highest
frequency compdefficodnd data valyedimiting means. FopiXInge? Flshf’ﬁe"ﬁ‘l‘ﬁaﬁ‘éd a0 YRS | i st

in the frequensy a0RdREsty SorSaRtaal Mthuttihol HEihIRUISNE YaiflARD GadHaVieRit by 4 he
threshold value. 20 1n _a further enbodi ment, the error bl ock detection nmans
recei ves alftauereyhdarepiy dpsed om pi ppdojerainedrthrpsheld vahigeands arf ireapgesignabdn @f an
i mage sig b Staahdd; equency donmai n, and perforns error detection in
bl ock dat ggée?#gﬁ udt°B@%’§a’g‘{n error detection state based on whether or not a
non- zed® coef f iapi @put whiath foo putpuiopdsceded; bampresshd snage dataevity theokipinent

of the co L.Clent tal i ggq J | b1 in the frequency
domai n is%bgéghé‘ﬁélﬁﬂgégﬂian°gﬁ€°f\f§?é%%’ rgaﬁ!(ia%}(q: crsﬁiélté gi ven by the
threshold value. In a further enbodi ment) the encoded data value limting
means receives

a threshold.val ue,definkng ag.r.ange of. frequencies, of, .an
age S gnal | SSUHE HAFy B BRRE P RGP, AEHR RISt G Fom Rt dency
donmi n, ardcsded itisteiGadedintat destidingietRKER 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 range of values of an image signal value in a frequency domain and an image

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

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

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

25  variably defining a range of valucs of an image signal value in a frequency domain, which
performs crror detection on block dala 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 state.

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



30 coefficient values, which correspond to frequenci es above the threshold
val ue, take a value of zero based on whether or not a non-zero coefficient
whi ch corresponds to the highest Substitute Sheet - 6 June 2002

frequency conponent of the coefficients contained in the iﬁﬂﬁ@“§9§ st
in the frequency domain is contained in the frequency range gﬁé%ﬁ? he
threshold value. In a further enbodinment .the encoded data value limting
means receives a S threshold value variably defining a range of frequencies
of an image signal list in a frequency domain and an inmage Signal in a

frequency dgonami n. and .outputs.encoded data i ch es, coeffici.ent val ues,
wht on cor r eSTOMERALE EtR BH A BEMEBEY doPRL” Pl Ehedtt Vi alby RS ifes oy
zero based ﬁ?lameﬁnhﬁfag@ kighaltvabuerla the Qe r@rfrédueh@ndonidih GAHCOVAES Baitdsed O
t he hi ghest, frequenc aﬁo onent of the coefficients contained in_ the inmage
10 signal |'Pdhe FaRge ﬁ%v vfgﬁa&m WheHsT ) i1age figad valkeilh theony srsgulBsidgange
variably gi #amhibk coRigintl ieBE ol-de YRlAIRes ahB oBiphichBicd @BRODI ment, a bl ock

colum detection nmeans Is provided which is glven an error detection state
output by an error block detection means, which counts the 15 nunber of

bl ocks determ n t ai r$..J bi_gc t f the errat
detection stat eglqb'({/ial EPO%}%ggf‘%ngh%lfnP?&G ‘lic 219°"| galggr%pﬁ??lggdmg‘v pfegélé 5 ?y of
bl ocks, whitheshudd valuereariablyatefidiigacthgeofoaludatfan imdgk sighaloalusing fikgsedyon
t hat count c{wn‘ner nd. a reset1 A hrgshol d Hal ue N
omain and an image signal in a frequency domain. The encoded data value limiting
means replaces an image signal value in the converted frequency domain to a valuc
10 contained in the range of valucs based on whether an image signal valuc in the converted

Frequency domain is contained in the range of values and outputs encoded data.

Tn a further embodiment, the crror block detection means receives a threshold value

defining a range of frequencies of an image signal list in a frequency domain and an image

15 signal in a frequency domain, and performs error detection in a 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 cocfficients contained in the image signal list in

the frequency 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 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 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



and which outputs an error detection state of data in block colums. 20 A
further enbodinent is provided with a nultiplexing nmeans which receives
threshol d value control infornmation which updates the threshold val ue and
whi ch nmul ti pl exes and out puts such threshol d val ue cont r olsubsfitoten$iteedn to
the encoded bit stream 2~ A further enbodi nent is provided-6iJune2002

anal ysi ng neans whi ch decodes and anal yses threshol d val ue control
information with an input encoded bit stream An error block detection
means inputs threshold value control information decoded and anal ysed in
the anal ysi ng nmeans updates the threshel val ue based on the threshold
val ue control information and perforns error detection in the block data
and outputs an error detection 30 state based on the updated threshold

val ue anq-réqg]@ndyf&%oﬁkx&"tﬁ*thg E%%%@ic?\{s%‘z&?d}ﬁdﬁ fﬂﬁﬂf‘krﬂa e sighi$ist fnhe fég‘:?ﬁ%a,- 6

June 2002 I'n a“turther ment, a multiplexihg ans 1's pro

whi ch r edemadrsistconmiied|in theafrequenoy oamgatgien hysthe thwhshold heuencoded dat a val ue
limting neans limts the imge signal distribution in the frequency domain

and which nul tipl exes and out puts such threshold value information to the

encoded bi t St o furtliCeaBEasatht M cheldid EAR!Vathe TislRARS P H&iRECgICd
data in which the image signal distribution in the frequ&ncy domain is
limted Baeshwldvalunevariablys definingas wangendDdrequémmies 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 zcro based on whether or not a non-zcro coefficient which
corresponds to the highest frequency component of the coefficicnts contained in the image
10 signal list in the frequency domain is contained in the frcquency range variably given by

the threshold value.

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

given an crror 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 value

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 thc encoded bit

stream.

25 A further embodiment is provided with an analysing means which decodes 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 data and outputs an error detection

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



In a further enbodi nent, an anal ysing neans is provided whi ch decodes and
anal yses threshold value information used when limting the i mge signal
distribution in 10 the frequency domain by the encoded bit stream The
error block detection neans perforns error detection in th8ulistibd&Sbieata and
outputs an error detection state based on the threshol d val ue JurfegdOfdt i on
decoded and anal ysed by the analysing neans. In a further enbodinent, a

mul ti pl exi ng neans i s provided which nultiplexes and 15 outputs limting
operation control information show ng whether or not the encoded data val ue
limting means will performa limting8eperation. The encoded data val ue
control neans perforns a limting operation based on the limting operation
control information. In a further enbodi ment, an anal ysing neans is

provi ded whi chinanafuytg&s embbdihichg Qenmnplmh'gomemntsr piovide& owhieh i receivay t he
encoded bi t strean1 The error bl gck detection ne% erforns error

det ect i onth&shelfyalye dpfermation usad Vhse Shp encqdededaty va a%ﬂléefquowe%rtsdtr@t%téged on

the |im tirﬂelx%%‘gigﬁél%’idn%btﬁﬁ’?ﬁ E&'fréqﬂ@&&%ﬁia%ﬁﬂ%&?ﬁ%?’ exkbISndPAhYSLRY TEans.

A further Iment, 1s provided with nonitorin |ch monitors the
25 stre ngﬁlﬁ:smld aalue Geforraatiosi tgrih¢ endodedh bﬁcﬁ@daMatﬁlCa@Cadqdr@rtﬂs Males cantrogt at e

and ouLDUL SR AFERRHd BhHCCORE Oh. SRR ko JRARLESL L1 I dchiineshol d

val ue when rror ock I'On mean M6 error 8% in

bl ock datcamtnas;edﬁnﬁmdaaMrmntthuhfaghcrlésmﬂhémfc‘i’thuenror bl ock det ectlon means
controls a threshold val ue when performng error bl ock detection based on

the threshold value control signal fromthe monitoring means. JO In a
further embodipganiurthbhemBbdiivest, ianJardiBag Re4tst B Srotiaed SN addo8ss fd bit

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 outputs 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 control information analysed by the analysing means.

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

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



Substitute Sheet - 6 June 2002 _g_ errors when receiving as encoded signal
as a transm ssion state and outputs an activation control signal which
activates or dots not activate the error bl ock detection nmeans based oa a
bit error generation state. Substitute Sheet - 6 June 208dbstitiit Sheet err or
bl ock detection neans perforns detection operations of error-®laek2002ased
on the activation control signal fromthe nonitoring nmeans. Substitute
Sheet - 6 June 2002 -11 A further enbodinent is provided with a nonitoring
rncans which inputs a nmedia packet columm detects bit errors in the packet
based on error detection encodi ng adg?q to the packet unit, counts the
nunber of bit errors in a nmedia packef unit, and outputs an activation
control signal to activate or nat activate the error bl ock detection neans
on a shifi in unt val ue. The error bl oci C,detection

or not 5baswgm dd cpunt . e
means peffYr HECRLecaiving an encode sxgn as a transmission statc and outputs an activation
control signal which activatcs or does not activatc the error block detection means based

on a bit error generation state.



12 Substitute Sheet - 6 June 2002 bloc); detection openmtion haled oo the
-~ctm ~tion conh~ol sy~a7 t'unmthe nonitoi~i n~~ nmeans. BRI EF DESCRI PTI ON
OF THE DRA~~4TINGS Fig. 1 shows the structure of a ~~ideo data hierarchy in
H 2G. Fig. 2 shows the structure of a macrobl ock. Fig. Bubbfitwe Siveetxanpl e
of a conventional encoded bit stream Fig. ~ is a block di agBaune200he
structure of a conventional inmage decoding device using H 2G3. Fig. 5is a
bl ock view of an inage decodi ng device according to a first enbodi nent of
the p3esent invention. Fig. 6 shows a maxi num val ue tabl e/ m ni nrum val ue

t abl e when inter-encoded node has a .ngxi mum val ue/ m ni mrum val ue table
storage section in a first enbodi nent of the present invention. Fig. 7
shop=s a maxi mum val ue table/niiniinun1va|ue tabl e v~ hen i ntra-encoded

e o B U AL R e 8B BRPR el

- process aeevition Reitral BigAalfeom thanhmﬁﬂotiﬁngm mum val ue conparison section in a
first enmbodi nent of the present invention. Fig. 9 is an exanple of inter
encoded node and sho~~~s an exanpl e of a quantization index colum for
color clifference conponents. Mre precisely, Fig. 9 shows an exanple of a
quanti zati on i ndex colum of a decoded bloc); u~i~t. Fig. 10 shows an
exanpl e of a quantization index columm of a bloc); unit when the

duanti zati on index columm S110wn 111 Fig. cJ is not correctly decoded due
to an error. Fig. 11 is a bl ock diagram show ng anot her structure of an

i mge decodi ng device according to a first enbodi nent of the present

i nvention.



Fig. 12 shows a maxi mum val ue tabl e/ m ni num val ue table for inter-encoded
node stored in a maxi mum val ue/ rni ni nrum val ue tabl e storage section when

t he i mage decodi ng device is conprised as shown in Fig. 11. Fig. 13 shows a
maxi mum val ue tabl e/ m ni mum val ue table fox' intra-encodedSubxtituteBbeatd in a
maxi mum v al uel m ni nrum val ue tabl e storage section when the -i8dhge 20820di 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 inv ention. Fig. 15 shows a correspondi ng tabl e of
quantization step size and wei ghted qgefficient stored in a weighted
coefficient determ nation section in second enbodi nent of the present
invention. Fig. 16 shows an exanple of a ma:cimumyv alue table and a

m ni mrum val ue tabl e regener at ed gygth wei ghted coeffic¢cient shown_ in Fig.

15. Fig. 1 i4 BriaenpreRaeimenids Biovih RABHHEIE AR VHdCBRMR G TRA ce
accor di 5&1&9c&1ulﬁseeaa&s %Htk%&ﬁﬁ%e aéckemspd 65 8ftbr ddIME0h eRcddirg fAd dl?o I's a
bl ock di agram show ng an I mage encodi ng device according to “a ﬁ

enbodi mehet packettinis, poungethe 4 mof bit crpryin 4 media packétowmith and osttmuwzmg t he

rocess 7 ~| ol
ot oo e botiol gy Bhate B Bl bt Pl erecioR s B

i n~~eént bazad ofra ghi(i 70 tielvoust viahiee The acaddebkdattetiam thealsperfosnsedn ceal npl e of a
guanti zatl on i ndex columm for color difference conponents in orcler to
descri be a mal i mum val ue/ m ni nrum val ue control section according to a third
enbodi nent of the present invention. Fig. 21 shows a quantizatxon index .
col um when controlling the quantization index colum shown in Fig. 20 by
t he maxi num val ue/ mrlinmum val ue control section according to a third
enbodi ment 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
di agram showi ng anot her arrangenment of an i nmage encodi ng devi ce accordi ng
to a third enbodi nent of the present invention. Fig. 24 is a bl ock diagram
showi ng an arrangenent of an imge encodi ng de~zce according to a fourth
enbodi nent of the present invention. Fig. 25 shows a quanti zat.i on, i ndex

col um when controlling the quantization index colum shown in Fig. 20 by
t he maxi num val ue/ m ni rum val ue control section according to a fourth
enbodi nent of the present invention. Fig. 2Gis a bl ock diagram show ng
anot her arrangenent of an image encodi ng device according to a fourth
enbodi ment of the present invention.



Fig. 2 r is a block diagram show ng an i mage decodi ng device according to a
fifth enbodi nent of the present invention. Fig. 28 shows the storage
capacity of a valid coefficient position storage section according to a
fifth enbodi nent of the present inventd on. Fi; 2J is a fSBuhstihde Shest t he
proce:~ip of a valid coefficient ~~o~iiion com ~aratnme secti-dhJuresi0di ng to
a fifth enboclinment of the present nention. Fig. 30 shov~s inter encoded
node and shows an exanpl e of a_quantization index colum for co] or

differ encgl%bnﬁéﬁéﬁto”i AR BrHEN HEsEsen | e f*ﬁé\'abéﬂawaﬁoloﬁ@ﬂjaﬂmal the
coeffici enfopashihbQRehfnparative section according to a fifth enbodi nent of
the present invention. Fig. 31 shows an exanpl e of decodi ng under the

i nfluence of an error contained in the quantization index colum shown in
Fig. 30. Fig. 32 is a block diagram showi ng anot her arrangenent of an inmage
decocling device according to a fifth enbodi nent of the present invention.
Fig. 33 is a block diagram show ng an i nage decodi ng devi ce accorcLng to a
si xt h enbodi nent of the present invention. Fig. 3=1 shows a correspondi ng
tabl e of quantization step size and wei ghted coefficient stored in a

wei ghted coefficient determ nation section in a sixth enbodi nent of the
present i BRERF DRESCRIPTIRBNSDBVEHENDEEWING ST a valid coefficient

t hreshol d val ue regener ated using a weighted coefficient and a valid
coefficient threshold value in a valid coefficient position conparative
section in a siKih lestood Hemstrottuteeoina esden databimpothy # §l. 268.is a bl ock
di agram showi ng anot her arrangenent of an i mage decodi ng devi ce accordi ng
to-a sixth enbodjneg%uff the present jnvention. Fig. 37 is a block diagram
showi ng an i magegeRcBdmwigthfottiBetwectraimarieblogksevent h enbodi nent of the
present invention. Fig. 38 shows a flowhart of the processing of a valid
coefficient positiqQn,control section shown in _embodi ..7..0f the present

i nventi on. F% 1g:%%JShs"Pivoq\/\%n §ﬁa’5@£lﬁa?? aereEtWag%&ﬁ%ﬁg{k%hearﬁdex col um
in order to describe the operation of a wlid coefficient 1~~itioo contuol
sectmm in a se 2Rl f o | ARV, j e N shows
a quantizationwﬁ%gghgﬁggﬁﬁgkcgg ﬁﬁ? %gnﬁﬁgEggﬁPgeége EF%?%%?E%%EP?%gﬁ
control seReoHIE dé@é?é‘ﬁ@%?—ﬁ%event h enbocl i nent of the

Fig. 5 is a block view of an image decoding device according to a first
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 first 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 performed 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



present inv ention. Fig. 41 is a block di agram show ng anot her arrangenent
of an i mage encodi ng device accorcling to a seventh enbodi nent of the
present invention. Fig. 42 is a block diagz~am showi ng an i mage encodi ng
device according to an ei ghth enbodi nent of the present invention. Fig. 43
is a block diagram show ng anot her arrangenent of an image encodi ng device
according to an ei ghth enbodi nent of the present invention. Fig. 44 is a
bl ock di agz~am showi ng an i nage decodi ng devi ce according to a ninth
enbodi nent of the present invention. Fig. 45 shows a flowhart of the
pr ocesslatgded bderkenndr bl ock col um detection section shown in enbodi ment 9
of the present invention. Fig. 4Gis a block diagram show ng anot her
arrangenent qf an inage encodi ng devi ce according o a_ninth_ enbodi nent of
the present ifigedPiPwEng. evprpplesolaa guaakIZaeg: Bireshelipg ahailiege
encodi nghigdavhes tHeCQi & figation ankdertddl @nbosh sentiofris he ipragesrbdkent i on.
Fig. 48,is.a bl ock diagram showi ng an encoded data value limting section
accordﬁ%ﬁogﬁd UedRiAR 8M9di ment of the present invention. Fig. 49 is a
bl ock di agram showi ng anot her arrangenent of an encoded data value limting
section accorgling,t thy. odi nent. of the present invention, 1
Fig. 50 is aIﬁlPog& %Lﬁy@gg}‘ rsq%ggap%lg}fgowslsn%n %10& t§$‘éﬁ¢1udes6£??olﬁq%tec
a t ent eenthioy devite efcarideng teadmstienmviertiinemt ofithe pFésastitonvestiohe
relati onship bet~een a ~~fei g~hted coefficient and an encodi ng | anguage
correspondi ng_to a weighted coefficient accqording to a tenth enbqdi nent of
t he present i%ﬁgerit% ShoWs| §. MAXIEHENRSY hlee_ta.lzgﬁﬁpgumurgnvg}%a@hleb?qr stream
glutpkutépfélomédm(isyﬁﬁé stutdd pinexd ﬁﬁaﬁi}@@xﬁinorvfh@MnF?uﬁlg:}aﬁfé tEbEE_- 53 is a
oc i,agram of. an er, arran nt. of , a.syntax mu eyin:. .s ion
ncoor o i 4es S harrh e b A HERE TFEoung divacimn et B ECERgREER Shovs an
exanpl dlof an encoded bit stream output fromthe syntax mnultipl exing
section shown in Fig. 53.

r,
onmMing to

Fig. 13 shows 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



Fig. 55 is a block diagram of another arrangenent of an inage encodi ng

devi ce according to a tenth enbodi nent of the present inv ention. Fig. 5G
is a block diagramof the ov erall structure of an image decodi ng device
according to an el eventh enbodi ment of the present invention. Fig. 57 is a
bl ock diagram of an error block detection section according to an el eventh
enbodi nent of the present invention. Fig. 58 is a block diagram of anot her
arrangenent of an error block detection section according to an el eventh
enbodi nent of the present invention. Fig. 59 is a block diagram of a syntax
anal ysivslseotinan vac otk ngntrol aectelrevant Himnboditant embottheepr ef éng
inventthSmﬁh%Veggohs a bl ock diagram of another arrangenent of a syntax
anal ysi's "Section accor~ling to an el eventh enbodi nent of the present
invention. Fig. G1 ~s a block cliayram of another arrangenent of the
overall strugtipr ©o0fhals 1RGS HREQE MWolleVAFE ALAY diGyhth 3B 6f event h
enbodi nent of the,presenﬁ i nve tlgg. Fi . & 1s a block djagram of the

over al 19UtiZEtene IBfeXnCcq kc Phgélg@\‘/?’é@? FORB YTHY St B PUARE| ¢ h

err});)_di lr@@_&ribé 4 ﬂfa:{ihﬁ%ﬁnbah@\/ﬁﬂhirﬂﬁmt Erlaiﬂﬁ SBn'E.Tlg)l gs_eb’r.i@fakagﬂo?ﬁﬁﬁémt@fa at synt ax
mul ti pl exi ection ordin 0 a twe enbodi ment o e presen

i nvent itgH.dquéf’&’@le% gﬁé“etﬂleesggié?'f%ﬁé‘m'p between a valid coefficient

t hreshol d val ue and an encodi ng | anguage corresponding to each valid
coefficient thresho | ue I . fth. L.hent. . of 4t he
resent inventFort Fig¥s & ufERRAMN ihAeR Loty BRI AOR Mg hIT, L put
from t Kmanyimagionnuindey ecolmacthmwiacdor dFigy t20 a bynethie h reavsanment of
the preseni/miRKARh 9ludtchtradRiod Q!c_%?&in‘é‘ a0 amAf e BB LITRGS Slegpdi ng
device according to a thirteenth enbodi nent” of the present i1nvention. Fig.
G7 is PIBFYHUINYFRELEM of an error bl ock detection section according to a
thirteenth enbodi nent of the present invention. Fig. &8 is a block diagram

of another art.an nt n error bl.ock detection section ording to a
Chi rreenth clberaantvasbeRaafFReofkighte SEATHNON S SRLUMBSEMMT, 10 5
of a syifiths paesentsngestioni on according to a thirteenth embodi nent 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.



Fig. 10 is a block diagram of an inmage encodi ng device according to a
ffourteenth enbodi nent of the present invention. ns - Fif. ~1is a block
~ha~l "' 13111 of a s~'ta~ multi~~le~ing sectic-~ii ~~ccoi~~lin~. to a
fourteenth emhodi nent of the puesent invention. Fig. r 2 shows an exanple
of an encoded bit stream output fromthe syntax nmultipletin~" section

accorcling to a fourteenth enbodi nent of the present invention. Fig. i 3 1is
a bl ock diagram of anot her arrangenent of an image encodi ng device
according to a fourteenth enboclinent of the present invention. Fig. i-11is

a bl ock di agrim ef am HERGRadesPehdg, 6’€e‘é':ﬁﬁ’ @PQQrﬂfd”&mItﬁm%nft ok Req h
enbodi ment of fhe present invention IS .a agram of a synt ax

anal ysi @My BE a‘@éHPﬂl AGCQEUAE f |“?téeﬁ&hh eﬁﬁﬁ’(?ldh’é‘ﬁt“of)ftﬂée pHESERt

i nventiigRenfibg: rGis a block diagram of another arrangenent of an inage
decodi ng device according to a fifteenth enbodi nent of the present
invention. Fig. r 7 is a block diagramof an inage decodi ng device

accordi ng to Rigsid( ehotals emteadenesdecbfmblie midsdntws rrergxaompleFofj.a "r8 is a

bl ock dj € n th

ek, ARGl TR 968418 R 5. AEG0L AL b A5y AL

pr ocesdibrgpetating crfrar valideveffidient @seltl\watciomp@mtweoﬂsec:tm degrautaing to a
sevent egptdy SABRAIER o fhetﬁeesgﬁgmntwﬁ/entl on. Fig. 80 is a block diagram

of another arrangenent of an i mge decodi ng device according to a
sevent eent h enbodi nent of the present invention. Fig. 81 is a bl ock diagram

of an i mage dgeoshishgwdemi ecamptobfilagdih® under the influence of an ervor
contained in the quantization index column shown in Fig. 30.

Fig. 32 is a block diagram showing another arrangement of an image
decoding device according to a fifth embodiment of the present invention.

Fig. 33 is a block diagram showing an image decoding device
according to a sixth embodiment of the present invention.

Fig. 34 shows a corresponding table of quantization step size and
weighted coefficient stored in a weighted coefficient determination section in
a sixth embodiment of the present invention.

Fig. 35 shows an example of a valid coefficient threshold value
regenerated using a weighted coefficient and a valid coefficient threshold
value in a valid coefficient position comparative section in a sixth
embodiment of the present invention.

Fig. 36 is a block diagram showing another arrangement of an image
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 contrel section shown in embodiment 7 of the present invention.



20 Substitute Sheet 6 June 2002 ao eigl ~feeufh enm ~olinment of the present
m~eohc~c~ Fig. 8?7 shows the structure of a nedia packet. Fig. 83 is a

bl ocl; cliagl~amof a video data anal ysis section according to an

ei ghteenth enbochnment of the present invention. Fig. 8=1 is a bl ock diagram
of an error nonitor section according to an ei ghteenth enbodi nent of the
present invention Fig. 85 is a block diagram of another arrangenent of an

i mge decodi ng device according to an ei ghteenth enbodi nent of the present

i nventi on. DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS I n order to
descri be the presEhthbtigent inanuilnegnegienf dejaid zithen préserblumnent i on

w |l be described wth refergnce,to tthe acgeo nying figures. Enbodi ment 1
A exandiBigp GtiiegBeBehiRg Shaw RIS RRRANGTibme il FisechiBaR

det ect i arsesextli embwidihebé oflébe piromhtuinybntiespect to a first enmbodi nent of

t he present invention. The error block detection section detects an error
generated by an encoded bit stream generated by H 2G3 video_conpression
encodi ng in aFB-~3R shewson qawanbeatien ondanectlomm adbué Y the valide signal
conver t esbfier enfd§ ofs {181 8B d ol 8B 61 laBc i AN @k H 8CschvBneh AL ARINLRY tRe MaXI MUM
val ue and a m.ni mum val ue which are preset threshold values. Fig. 5is a

bl ock dPEGERMBY A" mage decodi ng device according to a first enbodi nent
of the present invention. In the figure, reference nuneral 1 is a syntac
anal ysi s section,,,la Iga;quantization index,colum, Ib is an encoded node,
lc is a bl ockkh%rﬁ)leli’s,a Ekcﬁg&g%ﬁrgnﬁ O%Wigowogbgbaéﬁ%en?%nﬁ %ia%“glai’(e)r synt ax
det ect i emcaliggaleyvidef adcordin@AD T sevdri thi enbodioh eminof thei wreaentiizivemiion.

val ue/ m ni rum val ue tabl e storage section, 3 is a mavirnum val uel m ni nrum
val ue conparison section. -to is an error block CeteCl7017 S3'IIFil. -t is
an error bl ocRlfettécts oh Beek | diageamshosangy an waage| aneping deviee ni nmmnum
val ue t aldoedEitRge eseieth Ombddanenfoflihleddsthb/iddentadd.1el 171111117111111
Vcil Ll e COL11~Jal' I soll Sect1011 3 (error block detection neans). 5 is a
reverse duantizatlon processor, Gis a reverse DCT/decodi ng i mage
generator, ? Fig.a8 isra blochrdiegsmurshodving ancshet alvangeseatti afen Thegeper at i on
of the j ' il ri I C J coded and
mul ti pl g@%ﬁﬁ%g%&ﬂenéacé:g?%% 0 iénlg8 eheﬁcegﬂ\%%dé?n %ﬂoﬁgi@e%%%%{nﬁﬁ?%ﬂa synt ax
anal ysis section 1 and anal ysis and decoding of the inage data and al

llayer informfig@n4gueh Aashletlet dizgrhay @howdB hayBhagfBgéAieekdédyer is

per for nggcotx)'&inl_é tSrinth b&bodiment of the present invention.

Fig. 45 shows a flowchart of the processing of an error block column
detection section shown in embodiment 9 of the present invention.

Fig. 46 is a block diagram showing another arrangement of an image
encoding device according to a ninth embodiment of the present invention.

Fig. 47 is a block diagram showing an image encoding device
according to a tenth embodiment 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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As a result, the quantization index colum |la of the obtained block unit (8
pixels x 8 lines) is output to the maxi mnum val ue/ m ni rum val ue conpari son
section 3. An encoded node (intra encoded nodelinter encoded node) is

out put to the maxi mum val ue/ m ni num val ue tabl e storage section 2 and the
reverse DCTl decoded i mage generator G A bl ock nunber |c which represents
bl ock position information is output to the maxi mum val uel m ni mum val ue
tabl e storage section 2. A gquantization step size |d is output to the
reverse quantization processor 5. At this time, when imge data or |ayer

i nformation rée. el ¢himpldtk 6&raymtdvoviiaganadiyded, mabhglevotg syotiax

det ect | ) 7 to that effect. Fig.
G shomsaogoﬁaggantﬁré \s% ﬁl 8?1%8% rFﬁthE’Q@h {/{ enlf()t ab‘%eﬁs1 I;en i nter-encoded node
has a ma.i mum val ue/m ni mum val ue table storage section 2. Fig. “r shows a
maxi mim val uegkaBl it HIRIGEHELLABL G ER W mh@e&e&aﬁgﬁ nfde dgs a
maxi num val_ue rabl e/ m ni num va e stor age~section maxi num
val ue/ rAnsCARE JangeagasosresPondyts decd ivrichten coetiwent gasordinpm o of

i nfor W%hqpeh{b&ﬁﬁ{brﬁmgggn@gﬂ BfvenltpM respectively for exanple in Fig.
Ga) ~ (d), Fig. i (a) ~ (d). These four types are a table vi ~hoi i'1ng
1121111711117 \:alue (hereafter [77;1\1171L1171 \'~llle twri)le) ~TI7d ~7
t <71 Jl Ie |S|1|7?:H’1lwl 52" slﬂobié.laﬁliiﬂa]xnpﬂe d)ﬂé.nienrco?éd'BE’lSsﬁl]aZ]?il'o&% lftidﬁ’gm t}ae (0
L7111 7 71L2t|3J Exn(~ A7 F encoded node ntra
encodedS %ﬁ‘éfmﬁ][tg}l it e Cél %W]Jf{ﬁ&ﬂ |o ~nal conponent (| um nance

conl ponent/col or clifference con7l JOnent) Each table as shown in Fig. 6(a)
- (d) and Fi oigl 4)is s (Hlochagifans SR B AU HES W L
respect t respective, quant| on in ol unms &ock unit (8

pi xel s Muliplexery . SeFﬁ@nnBBGCPdfgpgalt%ePnf‘?ﬂt rﬁW}N@é’lQr&bloz OrrigéeRlect i on 2
sel ect §ngepE¥hMUM val ue table and a m ni nrum val ue table fromthe four types
of maxi mum val ue tables and foul' types of m ninum val ue tables based on a
bl ock encoded node | b and a signal conmponent obtained fromthe bl ock nunber
| ¢ and out put&g‘c I5é s}mwst antnmhplenw(amwmvéédlbimm'ieammumtuércmnﬁmi son
sectio d smpde is "inter" and the bl ock
nurrberrgl}%tanl{:?IE repre ent sﬂ)tl)’l %ﬁ&goﬁg?t@fon information is 5, the maxi mum
val ue/ m ni mrum val ue tabl e storage section 2 selects a nmaxi num val ue tabl e

and ﬁ m ni rrurmgalaae 1sadnlkﬂoélordlaei§ﬁ @Iftfafn@ﬂ@acam@xsr%@ﬁ@ﬁf %ffmg i enco;lled
as snown I reter 0] sel ect ed, .naxi num val ue
Cabl o aheorig Herch arse Eabie P8 B smithipdntck tha Kee S GABREPR: i rum

val ue tabl e conparison section 3. Flg 8 is a flowhart show ng the

Processi g PaEOrTPd; | 0 §1f LI KAIME! Bl BT URkiE: ROLE GATRALZSO

section_ 3. Fir e max| mum val ue/ m ni pumval Je ta

npar i son section
3 pea’ fAscAEing c‘iﬁfﬁé‘h 3R B g dPe ARl r?ée‘(m’éhhémbﬂdlﬁ@ﬁ“aogaﬁ{?e ESY¥H i th row
and j tiRvegtiban (I =1, 2, ..... 8, ] =1, 2,......... 8) (hereafter index
value (i, j)) contained in the quantization index colum |la of a block unit
exceeds a maxi num val ue (hereafter maxi numvalue (i, j)) shown in the i th
row and j th Rigl uih isf at bhéocka:diagmam vell e teabbe Hlstlepdgedtion Neectionep ST2).

When a %!s% ex value (i, j)
exceedzac?%{(ﬁ%gxtforfﬁ{me%a?ﬁgq)g| &@?Skg?}gﬁg ’t;‘ﬁxbgn%gﬁival ue ' 1" is output
as ., .,

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 enron blocl: detection si~o~l -J~ and the oher~non is comhletecl. In the

step ST'?, when the conparison process of the index value (i, j) alld the

maxi numvalue (i. j) is conpleted ,with respect to all G 1 finder nunbers

and the index value (i. j) does not exceed maxi mumvalue (i, j) (step ST1

'“Yes''), the conparison is performed in the sane way to determ ne whet her

or not the index value (i) j) of the quantization index colum la is |less

t han the maxi mum val ue (hereafter maximumv alue (i. j)) shown by the i th

now and j th colum of the mninumvalue table (step ST 3 "No", step ST=1)
When 1aseafipasult of the conparison in step STS, the i ndex value (i, j) is

|l ower than the mnimmvalue (i, j) (step ST4) "yes''), the value "1'" is

out put as an error bl ock, detection signal 4a and the operation is

ternminated. \Wi&n& hé>@ohb§ 1BPbé%§§“8he%H@lﬂﬁé@%e@éﬂﬁéﬂviO‘Fyﬂbnd t he

i ni rrursty@&ru@e M an Imhge cesrliabatbwed AcdRERAE Lo b dAbleibth bRgeXiMEAPer s

(step } h %§. the val ue "0" is output as an error block detection

si gnal %4 @éPéﬁe f@We“RWnactual exanpl e of the process of the maxi mum

val ue/ m ni mum val ue conpari son section 3 mnll be descrlbed below. Fig. 9 is

an exanpl e ofy.i nt uant i zation

i ndex col umm F(‘)]g c("g‘])r og G‘ﬁ?‘g}g‘ﬁgg‘% nﬁFﬁgﬁt gve g%'c clrese yaqn "éagPQ shows
an exarmicedofg deuanctaaing o ardeditbotmhndisient dedodetsbhbukvantian. However
the situation is assuned in which a quantization index colum |la as shown
in Fig. 10 is_decoded under_.the |nfluence of errors contained in, the
encoded bit dfige@mis PHiock siagramap! 4 syntaxanuitipleximmeectiamaegrding

quant i z3td el embodaed obtipdpteRtdecogiesh as shown in Fig. 9, a correct
decodi ng process is not perfornmed due to errors existing in the encoded bit
stream and a quanti zation index colum |la is obtained as shown in Fig. 10.
In this case Fighé4mi»dwmt&waé]mdaio1nahhe batwettha valnd roefficadnethizsheld | | |

sel ect I ave 1 : e

S a: o 10K, bk Sany LA RS age ot t&éﬁ%ﬁ %é ol SoptabaL
corrponeth@salecgdwém ageordim g to @(t@ae thigen 1esen i ven tiame
ma~irnuln v clue table and the mni rrumval ue table as showmn in Fig. c)
and (d) select.ed_by,the matimul | ue/ m m val ue tabl t orgge section
s Chmpar o 8 B SRS A1 RGPt HERC P PR B RGO PR ¢ ho

bl ock wynttashowitiplexkng. sdddiort leecyading td"a i tswaithpwmbalintentswf t e ng
sectio r bl ock detection signal =is since the value (_ - 1 0)
of the r}n%sg)?trﬁ{v]?/’e%‘rt){"o?l colum and the value (_ -G3) of ther'''" row ~"""'
columm in the quantization index colum |la of the block unit shown in Fig.

10 ar e respeqibVvebys |a%ékﬂfb9g‘ia&1h€f ahfi rﬂé@m&@w abeien alé&’mt(ﬁﬁ‘g*‘bé a row
m ni mum val ue table as shown m

Fl g. G(h)‘lrpg?ﬁa}:%‘boglmﬁnﬁﬂgm? QhetsleBﬁ WYFC%B’(O%OI um la of a block unit output

by the maxi mum val ue/ mi ni mum val ue conpari son section 3 is output to the

Wi Lehi ng, seqbponP.isTHenRk! Al s o5t 1D S e Sydibiy gt ldtidgased on

an error bl ock detectlon Ssi g e error bl ock
det ect iasgoxdiggdp uthirteengh ensquéélem Oéﬁh@plmwwmgnaﬁsm not to be
present, a quantization index colum la of a block unit is output to the

rev erse quant.i zati.on ocessor e ot her hand en the bl ock

detection si giat gg&siasgfoc% dﬁaﬁ?%@%ﬁ“@?‘%@bﬁ‘%ﬁ@?’% Q%Ml??} BgOCETr esent, a
quant i zkiteetion nskexionolageordimg ofo lal dhivteenth iesnlpadimuntt of tthe @resentprocessor
i

I.]

invention.

Fig. 69 is a block diagram of a syntax analysis section according to a
thirteenth embodiment of the present invention.

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



The reverse quanti zation processor 5 perforns a reserve quantization
process with respect to the quantization index colum |la of the block unit
using a quantization step size Id input fromthe syntax anal ysis section 1.
Thereafter a DCT coefficient colum if of the block unit is output to the
reverse DCTl decodi ng i mage generator G The reverse DCTl decodi ng i mnage
generator G perforns a reverse DCT process with respect to the DCT

coeff xcient colum if of the block unit and generates and outputs a
decoded i mage mat ching the encoded node i nput by the syntax anal ysis
section 1. Bicrl thehodls daizrent of aBhacks nidiegetioe praocassenrdinger f orns
a suppr §§ion10f rrorépﬁﬁigk%ﬁ h§ segeqnlaeg'secl met hod and out puts the
gener at ed" eeodel ?ﬁﬁﬁ)( Sh ' & Eu htrzat I'0nePHAEx colum 1a is i nput from
the block LITIIt by the switching section 8. An exanple of suppression
errors using fi‘ﬂr.'f‘?ggoggca‘?fﬁ.@ahl'??@@rﬁﬁle%{¥c *?(%P%‘%‘ SHg PGS geRGh qhed by the
error will be desctibéd be pm/a% an et od o suppression error positions.
For exadpttaxi mulsipdexngeseatinat agerrein®rto 8 faurieensh ¢mbpliserntdaf ghen t he
fourth ppeepbiRednGontained in the second GOB of the image. In such a case,
bl ock data exists after the nmacrobl ock generated by the error and contai ned
in the second GOB, that is to say, a macroblock in a position froma

macr ﬁbl ockI CORt&i }nj} njﬁ anbRickotageasr aafgahdxh@ﬁkalltl@n%eg‘m@rtom @@5 imegtai neg up
to the anal ysis,of. the next unjque rd. Suc e[ ta ig adapted to be
replaceﬁnﬁvgﬂgogEVﬁStQC%%EQ%§n%H23A%?H@epﬁﬁeﬁW§P§P§eBEégi55% HE%%E d i mge
at the swmeatjposi ti on as the above bl ock data. Thus according to enbodi nent
1, it is possible to performrapid detection of an error block in an
encoded bit stream by an error block detection section 4. It is also

possi bl e to shifriesis a hiack diagramraf ajeHeRge dgcodingrilaviesae@ Bing 2 eam by
the errgfteph it eETdiment BiYBe ipredentiasehfibg. t 0 reduce deterioration in
imge quality at error generated positions. That is to say) when error
detection is delayed, data contained froman error-generated block to a

bl ock i n whi cRigritoirs s bpprkedisigoami of peyhrxrenalysi dsdcsionhacdoridmgettar el y
differeﬁhﬁ@ﬁﬁ?%hﬁ%d%%%ﬂi%@%ﬁ@ §?§thnp§nggﬁoded as aresult of errors and
results 1 n ¢onspi cuous | nage Ee eriorafion.” However it is possible to
prevent such conspicuous image quality deterioration by the error processor

i and the errpig bteck debreki Sacesst bPrhrbthés ShanBedlayef aachndag to
enbodi g&nt 1, a\a’ﬁlvnage deg:(ﬁdl nﬂ devi.ce hzﬁ a t.abl.e show%n mexi num and

m ni nunfi€eA9RE FRAYICR ACEO RPESEYI B FHIEGBLR c GPRRIImSEn Gt ¢ B aP1STEB% val ues
cont ai nedrenmadnl. ocks. Since it is determ ned whether errors are contained in
encoded bit streanms of .1 r) 2g Substitute Sheet - 6 June 2002 data to be
decoded by using the maxi pum ~ncl milajlumvalues coWainc~cl In the table,
it is possihl Big.d Tisra blagkrdipprampdiancimage gecasingdeniaocresorBngirIy 71~ a

fired SyRt@nhthldmbsdah&et PO PleBeh PifRMIRL € decoded Images with little
i nfl uence of errors contained in the encoded bit. stream Di scussion in

enbodi nent 1 centered on a H 2G3 video decodi ng nethod. However it is
possi bl e to oBigi 8 tshebbkekeliagvantdgn svege dbertdiagalevire atrmoondiinggtoret hod

whi ch_degades. encodedadala: Wbl oM ang by conversion to the

frequency donai n” such as or gonal conversion. This process may be applied
in the sane way to an i mage decodi ng device in other enbodi nents of the

present invenk{Hnrhoidhey desediedoheheapt@essing of the error detection
activation control section according to a seventeenth embodiment of the
present invention.

Fig. 80 is a block diagram of another arrangement of an image
decoding device according to a seventeenth embodiment of the present

Invention.

Fig. 81 is a block diagram of an image decoding device according to

14}



I n enbodi nent 1, an image decodi ng device ~as shown in Fig. 5 was

descri bed. However the inmage decodi ng device may be conprised as shown in
"Fig. 11 and adapted so that the DCT coefficient colum if of a block unit
output fromthe reverse quantizationgprocessor 5 may be i |Sypstituteheethe
error block detection section 4. In this case, the quanti zatifolneR§8%
colum | a of the block unit output fromthe syntax anal ysis section 1 is
‘such that the DCT coefficient columm if of the block unit is input into the
maxi mum val ue/]rri ni mum \1al e c&n{ﬁ?l son ﬁsefti on 3 of the error block

det ect i on*R&F} GRS AP LAV i d S 1GGaRAL 12 6 process is perforned in
the reverse processor 5. At this tine) the maxi nrum val ue / m ni mum val ue
tabl e storage sgcti@n,2 has a jaxinmum yal ue,table and a m ni rum val ue table
such as shown i 153i83.5hf“ﬁ gl}@-‘f@?‘céﬂbe ﬂf@.mi@a(%ﬁczeg). Furthernore the DCT

coefficient colum if of the block unit is output by the switching section

8 to the reversg, | decodi Rg i age ner.at or when. the error_bl ogk
det ection si gna lbgggilglfegg%q\/gﬁ%gg& %?@"Vlé 84a$aoqﬂ qeiS AR %?‘iobﬁmg
pr ocessorto7ambightebetleemdodohenk ofl¢he presen tsingeakiosa t akes a val ue of "1".
Enbodi ment 2 )Jnbodi nrent " ? shows anot her e~canple of an error bl ock
detection . section shown mem ~ochnment 1. That is to y- the error blocl:
~l et ect o sect i Big. 84 imadnipok [diagam of 'arceniossn emidorragé thaneesnd dbmgntuianw ues
whi ch ar &b hes dth SHI0s dnYe (TS heSRd sk At tigerRigPr bl ock detection section -t
in enbodi nent 1. The val ues are adapted by a wei ghted coefficient.
corresponding to a quantization step size 1cl which is thresholcl value
updating i nfor meili ®% id ta IBodletdagia1adofeidiRer GhrrAfkedevidl 4 a8f inAgkmage
Si gngl copverted fo.a frequency, band LS Ontﬁl ned i,n a ran~~§ set bl\; t he
conver t e SHABTRIMAKIE AFTRICHRE VIR RS ShehiaratRnPRORGIeDh O tARAPYSERhI s way
t he errornnbéotibni s detected. Fig. 14 is a block diagram showi ng an i nage
decodi ng deuce according to enbodi nent 2 of the present invention.
Enbodi nent _2 conprises a different arrangenent fromthe structure of the
i mge ded%ETAMg%eDiFe%CB\I:B’BIQNnQFt’BP@rB FERRED EMIHIMMBNESy. 5. In
Fig. 1=l, 9 is a weighted coefficient determnnation section which is
provided in theI\ error bl ongk d tecﬁti on secti.on (error block d tecfi q"n means)
=1. Ih is a weirBhPEE cHESENaRt tRerpaespRt MY HHIR WhE PR FEntE @ wHe be
descri begrosdrovinyentidre veill ddedebiribed neah réfergecedad athendcet@ypbnying
i nf or mat ifP%]n-éFCh as the picture layer, GOB | ayers, nacrobl ock |ayer in the
encoded bi Team are decoded and anal yzed by H 2G3 syntax. As a result,
t he quantization index colum l1la of the obtained block unit (8 pixels x 8
lines) | £AHLPHhed©01t he ma. ~ci mum val ue/ m ni num val ue conparison section
The encoded node (intra encoded node/ inter encoded node) I b is output
to the maxi mum val ue/ m ni num val ue tabl e storage section 2 and the
DCT/ decodi ng i U’ﬁﬂ_@xm_@l’d@ﬂmixﬁagé’@%ﬁb&i@@kdmmpf(?\}id?wﬁﬂ!ﬂ ahSemhzlebmcthl
position jnformati on I s..eut put te the. maxi num va mi m v tabl e
st orage é‘f‘i%bor? §?°%%“ﬂggﬂ$t€ezs§fﬁ%8ﬁ RN % Yodai Sgﬁfnrﬂfﬁ%fn(?nt%ho P verse
quant i zatpresergr onesstoon.5 ik temeorwdil gt edetectad | sdcsiom %ttecrtm' ARt eOPrsect i on
9. At thi i r : X J i lo@ al Loihhe error
n%\%é;%g lf’sgaﬂ ernQB%ﬁa 'E@é‘txggfr?@&h&%t@%g)?:ﬁf 283 ﬁd@b‘tchIpﬂeQﬂB

processor I when er Informat]on or I age angl yzed whic oes not
yr  mat GRcpfi@gHT ?&Q%H%‘?nﬂ%éhﬁéisgﬂf é’gleé}é@;éiv Ye 9é 138 HRAgE SR &ect i on
0 has a teablepe@to teaFriguémiyl ®indh fconitAfed Al aadg\edt Otedatiarid vauent . 111 zs
shown 111 Fig. 15. Using the table, a weighted coefficient |h which

cor r espoARd 2 franihin ¥alus which dre presetapresholé vilgesised in the reverse

quanti zahon process of the block is output to the maxi num val ue/ m ni num

val ue conpari s SEGLI . FOx' e | e S w0 i |0 -1 f. the

quanti zati on s&gﬁ @iliéq?qag)f $3gam ?ﬂgﬁ mgafe fiﬁéeb%\%gé]%tvfed& %Cocé?‘?lln&jté)n | h

t akes a Vaktiemdfodirheft pf iHe plreseqtiamtertadn onlnsthepfi paresireéerencgneatenl t han or

equal to, .8" a | h "AGH b D j ed . LCi h.{,akes. a val ue

of 1. ov L 12 e SRR Berh o 2F 2T BRLEGEThARE By 1BE 2, 5

and is | essodéthmodeg lc is mebloek ghtrellew: def is. xiquantizhtioakeep $1akal kgelsodn " 0. 9",

and if the,quanti i on: St | Z@: t ; A ; <t 0 nddhr he

el ght ed e PR et ot ABnal 36 g d DEPSPHHAAN @ublhis!madfnurd
value/minimum value table storage section, 3 i1s a maximum value/minimum



The maxi num val ue/ m ni nrum val ue conpari son section 3 reads G 1 values in
the ma:ci num val ue table and the 4 val ues contained in the m ni num val ue
table read fromin maxi nrum val ue/ m ni mum val ue tabl e storage section 2.
The maxi num val uel m ni nrum val ue conpari son section 3 applies a weighted
coefficient | h fxomthe weighted coefficient determ nation section 9 to
these val ues and genes ates a new maxi num val ue table and m ni nrum val ue
tabl e. An exanple of a newy generated na:cimum val ue table and m ni num
value table is shown bel ow. Fox e~canple, the situation is assuned that the
encodedv ﬂnele:ohanshmm senmoded ist e ebiodionkinfeeectidn wheneh. i s3 bhaakoposi tion
i nfor n s to
say, {rﬁg@elb& d%flcga gxgﬁlgceox\f\leg&? gg arlglglgxell}ﬁ% IflQt*nhlxthﬁnnﬁnfval&%t}%i) én this
case, tdier W%ﬁtl@@n%ra@tdeél HaxanEwen valuganiabl emarel ugi q@mmmua/:m setxcaxbl e as
shown i3 (dh 8 bﬂo@@\adeteéﬁbn'rﬁeﬁﬁﬁp's' Sef b8k cR&Qﬁﬂﬁﬂxd?PBFod%%so’ih@"i@ an Fig.

G c) and (d), alues in the maxi mum val ue table of the col or

di ff er if¥8'S80 ﬁélr%o kgtlﬁ’é‘-(%ﬂ\?&ff{?etQH A Fheé i G Al R LPaPsert bl 2

r espectgwigthin@idettiphi ed by 0. 8. The maxi num val ue/ m ni num val ue conparison
section 3 in the a.me wy as enboclinmeol 1 Imfouns n ccnyari_on to

~| eeernmme whether the imev wue (i, ~) esceecls the 117~1111rUl111 Valile
(i, j) shown The vhexatidn obtheamventivncelllibe detctibed eldiwrum w ue t abl e
upclated by the weighted c:oeificient, |h and performs a conparison to

det erm ne whet her the nde~c val ue (i % is_less than the m ni num val ue (i,
j) shown by td emwdredwlnhdstp@mc@m@me f andemulpiphenady dyuant aplageupdat ed

by the aibaifiedesref (fdoe,ls@mwﬁﬂns Pharimpes egh@@@ a@{a@ygleeseéﬁaﬁ P%nﬁhe
operation descrcib{ ect to ”bagfdogﬁ% and additi ong}EI

descri ptHtohsE &k - 11888 EHH NG P BB ATent 2,

t he i rm;getndedaylemg}@Bvllagex,\macmm:hﬂayemmm&bu&edrt@ Hi. 868¢mmupd.ue) whi ch
are threshold v slues corresponding to Gd index val ues contained in a

bl ock) by varying the values with a weighted coefficient | h corresponding
to a quantizaty erresullp thepuandizatinn tedexr eflnaun da ¢fstheeslitermasibloskt o

whet her, 0 B0hixal% %rs q{né§§ 1§06ﬁt§'u@et‘3 e bheaRidmSt sRRMiAngndegeded. Thus

even if an error blo mat . ches i xed synt ax, Sible ta perform
rapi d ORI ?“rFt hpar f*é’o‘hn%%teﬁ @nio‘g"rén}oc% §t‘|?)‘o%‘§i%ileg

gener atraode)dgexudpdt rtmbemmhhmmt\tdlaemﬁahmmneza@cﬁe esblerssornpetwictied ln t he
encode it m codi de conpri sed
as shogzm%inﬁl @é ei%feﬁge Ilgém‘gvergr(?(ﬂ{ ée\?l cgeﬂéﬁgge%gon‘grﬁgcél‘d \e{lisrﬁg ovﬁvﬁ in Fig.
1i by whq@htuem@santac’pl@defﬁqsml@ntqulm)atwmelsbbutmaturtwtt}mUmmnfummthe

rever5Qlagﬂé‘/%m%ﬁtu'n@@a%@?ﬁﬁ%%’im@g’e@e@h&ﬂe egg[ eﬁaleEﬁoﬁi%ftﬁPElz@rldsi‘gCt' on 4.
The quantl zat i %el ndex col um | a "of bl o unit output fromthe syntax

anal ysi% tRBLLe bpe Yeyerse ﬁb‘@t"‘t’tzﬁitwntmé’cﬁ%%wﬁ’um val uel nxi ni num val ue
conparison section 3 of the error block detection section ~ after the rev

erse quanti za‘%%ﬁﬂs%ﬁgemehsl RELd QLIES. H{},leﬁrlﬁtf&-gﬁ(f{lé n%g%%kﬁﬂ%% N 5 has a

processor 5 mexi_ num val Gersn Nt fum vV orage” Sec

maxi nurdblabyntaxals| anayzed an sryarnsyrdhyaletedsion aignsth ohenisi crutpug torhea) - (d)
and Fi Gyy lzélpc)céggﬁ 7 e R ersqef ficient colum if of the block unit is
output to the reverse DCI/decodi ng i mage generator G when the error bl ock
detection signal =lais "0" and is output to t;he error processor 7 when
i.he error bIRigl 6 detwsta Qﬁaﬁir@ﬁlﬂﬂ vallﬁs tgbleAinimuml valu%ota?albs%émte Sheet
- 6 Junet2002 - 14 en&r&o&l i ment Fjg a}%le decochgn‘gt b e vaui es a
i munStOPaRe e RPBet armiiy e i desab REESNY GhRESRERY by The
error Iseotknd®ei Hegt F’cs&nos&esca mesiimum vadue vableAnidigrumhealvaltakls when a

~ Vel 0iheth 60aldeaC fite e Y HEARANGNNGal e A BHIRLLEALRO N ShEP1IES | d
representln esho ue updating i nformation wever the invention
i s not SWP’rﬁ&eeﬁfC'Flﬁnt%l s respect and dependi ng on encodi ng conditions such as
quanti zation step size |Id, it is sufncient if threshold val ue updating

i nformation gggfh can dat t hreshol d, val ug is adagted to generate an
optimal decoddtf PRGN RS IGBEM MBS (Rblce SITARE L SEH0RHE RE%y o of her
enbodi rsestes fafir &hpesonfeﬁﬂaimamenhl eithusicogded medhal dhopdatespectivilpr mat i on,
thresheld valu |nf tian .ot t-han a. wei e ient |h
wni o ¢8f FepiiadRiak REEU B PhCL el PR B e Rt e

met hod of updati ng of t he thr eshol d val ue need not involve nultiplication
of the weighted coefficient |h and may be adapted to update information by
addition and subtraction or by a fixed fornula. Enbodinent 3 In enbodi nent
3, an exanple will be given of an imge encod. ng devi ce which generates an
encoded bit streamin which an error contained in the encoded bit stream
can be rap| dI y det ected |n the |mage decodl ng deV| ce. The is performed by

Y b1 o . Y



Fig. 18 is a block diab am of an imge encodi ng device according to

enbodi nent 3 of the present inv ention. In the figure, 40 is a subtracter,
41 is an encoded node determ nation section, 4.2 is a DCT section, 43 is a
encoded data value limting section (encoded data value |imting neans),
4=1 is a quantization section, 45 is a partial decoded estimation error
signal generator, 46 is a partial decoding inmage generatou, 4 i is a
menory) 48 notion correction estinmation section, 49 is a syntax

mul tiplexing section, 51 is a buffer, 52 is an encoded limting section) 53
is a mashowme wahxiedwinnivalinsy dhaeadent meiximect iardie2tdldeln amdununable

val ue/ o . t oM J Wabeh o VRRe : he nl m

W1 uei ”ﬁ?lhér:(k'm{p n\ﬁ% {‘)'ﬁnﬁ £lueE (h%gglg Eﬁ!ﬂmm U?gle ’tw[)fe‘)] lmcfg Plnm'x%]ke The
eococ| eencylest nlodal U@tm nﬂwmbedsel@pd@/mntem ansodedl | pprddspand 1sjgnalc?

111f 13l J:dxhbbxl@-ﬁt (‘Irhhiﬂﬁﬁcé kbllnlpbhHﬁ./E&lH |chﬁ"e1‘e|m.le|c§mpo§1te91rt)age section "? and Z
Il Taxi 1] LTI val ue ()1 section 53. The
operatlon of the |nvent|on w | be described below An input inmage is input

into the encopaeh vabe: gi@tsbwm@tngn G’QQ)CLI(dm aﬁlﬂ Fﬂghe(@ubt(ﬂ)aﬁbgrplemtand t he
notion correction estimati on on correction estinmation

S
sect i on™ASBt ¢ SFEERER Héf‘éesf r“élﬁbt’rfgpﬁﬁ%?ylezfpiec%h%l BRI BFRROB| ock
mat chi nfdesd codumnseld ofha blockGupitx8lpdxelsck 8 Grlesnes cal | ed a macrobl ock as a
unit. In this way, nmotion information is obtained. The notion correction
estimation section =18 i nputs ref erence _data of a position which
corresponds tdhemeaymimsivalueoraniwn vialuentable stevageysestionghgelgeiset at es an

esti mat hﬁ&lﬂn’ﬁﬁg%aﬂ@ﬁtaﬁﬁ At 4 QRiAdFRGe JSRer ﬁitﬁ@ fi-&mt fige @'&51‘ p &Pprection
section =18 is ouﬁﬂgut to the, partial decoded i nma %e@%ﬁ Baq?fiG and t he

subt r acPRImpE vake tables And °“l~@’&f’é RS EMGY ] g8 4romthe
est i mat blonki emgﬂeanﬁhoﬂbelb nmd a sgel cBhnepmmdebltamd@ filemetlne ndoclon

sectlon a riintra bl oeck unit

win o PSR hBA aPOERRE TR0 14 ShE bR T ZRIARIRBENE AR T
out put ¢wnphusemsection Bal ue/ m ni mum val ue tabl e st or age section 2 and the
partial decoding inage genes ator 4G The DCT section 42 separates the

i mge data of _the inp cr bl ock |t nt o bl ogck units and perforns DCT
processi ng onf F o xBL e hereRicoge 1S dPEt 208 Urdnblopk grumRer bl ock
unit i slbuw&ubht eemfeeeﬂtsarmbzlat pommctm@mﬂﬂuamdxs hg, bhecknanith@m [ c is

OUt DL {0 IRLUBNE Bl S s LBHER, STOLASE RGO B e

quantlza on secC uses a |nput romthe
encocl | &g Iammmwgumeoaal@m tmbde ﬁgm@om&@amqezaonmnpn@@e@yi ngted th a

fixed ”&ié&@dd%eéﬁ‘a&‘ﬁdmb%ﬁ 63553 adid &bu LS hhery %1“35“' Zefel QBlelcpEx col um
ellaxlll Val LI 11111 1LIIn Valtle

| a of the bloc) 1
CA | t | ' Baxamum Va-ﬁ-é“cﬁléﬁ afgl MHE MYy ‘ﬁﬁlt?.%ﬁ%lf Quippf it %H’?ﬂlﬂ‘iﬁ‘lunl

~' 71 LI evue/maineani(valad @4Ble comfdatisdiesenion 9@y as enbodi ment 1 pre-stores
four types of maxi mum val ue tables and m ni num val ue tables in respective
encoded nodes as shov~n in Fig. a)-(d) and Fig. i (a)-(d). In each bl ock,
respective malign 8ulsu avflovehaab| dhowing thei processingepesformedain g ect ed

fromthgg ﬁmxﬁweﬁ&/& nﬁﬁﬁhf&vmu\éaia%fe &&Q sﬁsaﬂg g@x&a gum val ue tables

respectively shown in Flg (d) based on a si pal
conponent obt ained fromthe block nunber | c and the encoded node | b. The

result is outPuktlyahehgamxivmvalva/malif iy ghble coarparddorsesitioon 53.
3 pexforms a comparison to determine whether or not a value of an i th row
and j th column (=1, 2, ..... 8,j=1,2,......... 8) (hereafter index value (, j))
contained in the quantization index column la of a block unit exceeds a
maximum value (hereafter maximum value (i, |)) shown in the i th row and j
th column of the maximum value table (step ST1 “No, step ST2).

When as a result of the comparison in step ST2, the index value (i, j)
exceeds the maximum value (i, j) (step ST2 “Yes™), the value “1” is output as

[
[



Fig. 19 is a flowhart of the process of the maxi num val ue/ m ni num val ue
control section 53. The maxi mum val ue/ m ni rum val ue control section 53
penorns a conparison to determ ne whether an index val ue (hereafter index
value (i, j)) of theith rowand jth colum (i=1, 2, ..... 8, ] =1, 2)
....8) which is contained in the quantizatlon index colum |a of the blocl:
unit is greater than a maximumvalue (i, j). (step ST11l "No") step ST12).
When the result of the comparison shows that the index value (i, j) is
greater than a_maximumvalue (i, j), the index value Si, j) is switched to
t he maxinnamoydlagk deteciipn signdt+repnddbesperatiop isTaRpiNet) , the i ndex val ue
(i, j) continues to be used. Wen the conparison process of step ST12 is
conpl eted with respect to all &4 indexes (step ST11 "Yes"), the,

conpari son iénﬁ@@f%ﬁw@dl’?aswb@* WA CABYD A8 OROR L ACAES Pgéb%(“VEI-\'u‘é‘](‘?,U M s

| over Ghdntige Mhakiohyvaldige (0., Dk (ahpltSI1dith 1R ect XLR1ISE1Shdelhen the
result of the co r.sen is th@t t.he 1 ndex val ue gI,I%) (S %e.? t han a

m ni muAvAbeE 97 ths 18ee L xalee & B gdes pot Eneeed My ale (7 ePow { ched
t o t he S Ini“Teist) v ah eiecofip ayiporf Sk eperfdibfpd i@nthbesahbewahanddeterndneher cases
(step "NQ" e: | ~Cy. val sl o~ o] i 0 .he u~evl.

| Vhen %@8&80@%’% bdrc%g(:%gsﬂug?& 3? é)% tgﬁ'lcéle}nstlzt:d()t%rpoﬂcglg %éd@\g/@?le i rlgslﬁect to

al | G lessrtdevethq wiagpmom value (hegeafter nraxiroumivedue §i. Qdshoendy. than act ual
exanpl f p [ {800 1 s kger C rol

e R S et A S Sl o R e L

quanti dt¥on i ndex colum la of a color difference conponent, inter encoded
node. In this case, the selected nmaxi num val ue tabl e and m ni num val ue

table are th for colorn. di.fference and.inter oded de as shown in
o Cotey andVEes 3oy Lelin gt BheEERRE,R8G hrieED SR hiRS Sehie Sdnt ai ned

i n thelsrdswerithaal the nainimuwnd alne (G4) i(athex STH, UdssOonhaivedde il tibe

uant i i i e le0 i 'y i 1. A ¢ iyndex val ue
(U30) " Bty Plas RAEObIAR ddtelRorbEgl TaCtind the Spsidifh IRl 00, Ve
value (=10) in the maxi num val ue table. In the same way, when the

conparison ofyh&e e Mohigaiidomlpiese 500f alhreen fidk tgull 0 MuUndakhe table

and the .G- i ndex,val.ues contaihed in the quant ion index colum la is
or t of UG VLA o A RIRB Wifbe Farrbry ol 6 ingfex Hanbets (R, 17

col um ST, §¥est) ethet hednet B8 iB8outputes dn enwlridock deteetipn sifali 4a (shep mi ni num
val ue th&l)_e. Thus the quantization index columm |a output fromthe nmaxi num

val ue m ni mrum val ue control section 53 becones the quantization index
colum la shown in Fig. 21 in which the value of the 8" row 1'" col umm

beconmes "-5" sandchiie aaliigleobf the p2ocess of N eGma g R Ne6ABEMuAD" from
(he dugal eabion Ladetosel Ul B o LG, 20 T St o vy Lhe
val uel m ni num val ue control section 53 is output to the syntax mnultipl exing
uni t =1J andgfeg panhi@lanifRHihfg &dldBThofe Shd%¢hoth IR lexdBRBEGEOr ~15.
o 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 errors

contained in the encoded bit stream.

That is to say, it is assumed that although the quantization bit
stream la 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 1a is obtained as shown in Fig. 10.

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

o



The J~~3rtial clecocliny estimation error syoal genemor -J:i peiv' orn~s a
reverse DCT process and reveuse du and izaiion process ont he du

anti zat ~on i ndex columm 1la of the input block unit and generates a larimn
decoding estimation error signal. The result is output. to the parti al

cl ecocling i mage generator =1G The partial decodi ng i mage generator 4G
oper ates based on the encoded node | b using a nacroblock as a unit. That is
to say) when the encoded node |b is intra) the input partial decoding
estimation error signal is read into the nenory 4 i as a partial decoded

i mage. Selpgrdtive tbacodsinpode il se/mmnenunt halparttbhl sdeopdisegtiestd mat i on
errOr Shed ihis BRIl L ON LIRABAALE, QAR ANh R RALKLEh idasgded | Tage
is generated and read into the nenory . The syntax nul tiplexing section
=19 per$&! aaditi pl exi ng and encoding of each layer information) such as a
picture |layer) GOB | ayer and nmacrobl ock | ayer, the encoded bit stream

according to H. 2 synt ax.. The quanti zation | nhdex_ cplum la of the bl ock
it htoh sV R AR A SRR T Be TaB ARG eg%lqu@mwéa'aheansforned
to a onmabdé aeshicenaln Figle(ccahdmd) faledteddaotsCaakingnovddie/mianhail e | engt h

di [ f d .h d di [ l,.ind I h
Cocul 193 ROk RIS TF R AP OR o SG AmguagE T WIPE B1 Becl TW G e oded

bit st rieatexadumnmel #nf tuebldekturst sbamn i Big 30t the vehe Dlififeutpdt tFi g. 22
Shows {1, SEIUERGEsBhidh 818720 FifblolDAF A7 ATSSAAN 4SeificS EROVANE Tt hod
whi ch converts a"[ylyo nensional signal into a ore di nensional signal by
scanni g 1) & #hg fagoronacekiran eas fiecyalre (Fnddat thever 1aw ght calvenm a

coef fi cinefie qlahfi2atiBRgn deRfdol @hnt D& obltBEblodinANPUERSKnSH FiE. Fi0darel8 _
monent ar i Ig st'q:yels an bnguh encaded bit streamfr t he synt,ax.mul tipl exi ng
sect i ot FBeERUCLY IQWENthanthe TBHUBHEY FAlte SEPERP YRR AdiXeY dn $9&™Bondi ti on
of the amdnsii s @' Athuwayf fhomithrust viled tabtodedhbivh 1ntFigas(d)The buf fer
remai nder which is the capacity of the encoded bit streamstored in the
buffer 51 is output to the encoded control section 52. '-| The encoded
control ~c~c: k1625, peauaniizasiont idexofoluma ¢awdra blagki wnit-owpep byi ze 1c1
based ofhel Bﬁa.\»!ihameeJam@mxﬁhﬁ{mmg@%miﬁa}-igdaﬁswﬁ&i 80isab ik @lufltoZdel ON Step

size 1cl ta tile quantlzatxon section ~s shown above with respect to
emboc UMHECAIng S§¢80 fge encodi ng devi ce has a maxi mum val ue and a ni ni mum
val ue v~hich are threshold values corresponding to the G- i ndex val ues

contained in f‘h?'s%é%hi}(g%ﬁcga‘n is”élﬁf%cP( Hif M%%ﬂﬁ&a&[%@aﬁ%ﬁﬂ?ﬁl&km“ fum
val ue exists, of "whéen an_i1ndex val ue Feho T g tower an_a m ni num val ue
exi st s,deteetipngisnalagtaie Tinatcls tosagewdreatthe dyoxr hiochrdaieconpimdddi ng i s
repl aced py, 3in¥@ddTHNoY¥H16E: 94 sRoWh M TR Yabussel ey aiiidiashinlet val ues.
Thus if this pro ess Ifi conhi ned V\gghBﬁn image decodi njfc_;oéjge\(l ce a‘c%ordl ng to
embodi ROMEMR @ qiReblackdinit s joutpk &g %lFbmgérqucﬁnrﬂzé’ft PYFESHBt &cti on of
errors @angreadtheritami, twlaers the ey athwayeatint signed 4ansentosiede bnt streans
and to JeRehia. ANIENAOYEh KlesShE CAMUALEN BN AERALAL G 2 I BHiRY | TaTE
ned 1n e I'n

with Iittle Thfluence of errors ¢on he “enco b1t 'stream

embodi it igoutpret ey ¢130r Hr0E80bAsed on an H 2G3 encodi ng net hod.
However even when anot her encoding nethod is used which perforns orthogonal
conver si on, i,& i s possible to obtain the same effectf. _This net hod may be
appl i ed herealP®r 1eNe¥¥fe SHABURAVOR, BIPCESSMe encheHMg dev? cdePFV8t her
enbodi nandrstightiéh@redess erith irosestt itonhe naathadiondntes cohmn nege thiecodi ng

dev o6 SR YIRF REtk P, B9, odR ey WA iy A o 1
Howev erseasioshbwriTherefifter 2BCT teefBAEnt oelurhxilénf thobloek wiit s outpatbl ock

Vol ue qoneo 2Rl DETALoAL LR e BYaef 8 DT coet 1 ci ent ool umn 1f of

the block unit output fromthe DCT section ~2 is input directly into the
mexi mum val uethk Nieffde VA DREONhEOIMELE tdePRr By § NEerfBth SLEM¢b1s@/ I NI Ni MUM
{2bi s T1C T REHSS {16k GEoREFL 47 PRI GReFoRFEFie APy npayts OF FBE AORRERT{ of ont
col um add gfertebetdsl ac® autpuitout detodedoimtupe matdhing thal erdadedi moseval ue
contr Olin?)%%tg yotﬁi eS.égynit%x%'IJlta@ygis tsgctlié}xe pto
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cu~i el' al (j11 f317 rl 2z~ 111011 |WUCe= ~ 1| ~])P1'f01'111 E (~. 117 P
fjL13117t12dt 1017 111 Cl el C0111111217 lil 1S OLlj]~IIt fO tile S\'17tfll
DILiltlj3~el1174" SeCiloll -~ J . Elnboclinment .1 In enbodi nent =1)

anot her arrangenent of the encoded clata value limting section 43 shown in
enbodi nent 3 is given. That is to say, in enbodi nent 4, the encoded data
value limting'" section ~3 varies a ma~i muln val ue and m ni num val ue, which
are pre-set threshold val ues, by adapting the values with a quantization
step size |d. Thus the value of an inmage signal converted to the frequency
domain is |i use er ni_ i v es. Therefore
t he i mage en(r:gold?%gn]\c/fel\?l 1cqe%(]:]ar? boelnejﬁ%cgengﬁe ergunlcodde)&lo%eiqt’mst reperlnk WITH can

det ect ®|moessicontlaered positmwnenbatiedobi o Sxedanethapl dingl. oFfigits the is a

bl ock L c

erbodi it ared fe e adol ﬁoﬁﬁf‘f’@‘“m@ﬁ%ﬁ% AR 120 B AR

whi ch d}ﬂeflelpgktlﬂé) llﬁ}eeﬁﬁﬁb@l’é&é@@ﬁ% devi ce shovvn |n Fl g. 18 wi II be
described. In Fig. 2=1, 9 is a weighted coefficient determ nation section
provided in the encod d data value.limting section (encoded data val ue
linmiting nea £33 e &gerséﬂﬁ’ﬂ)b?\ssé?nt ﬁelqlgvé’rﬁlﬂ%n ARy | Impge ddeege FerSied bel ow.
The endﬁdhdlactervtbeﬂoleel@é |b®d5t152erparaft@dfat§>mermt@t will Bhdesuintd Zdbivon step
size |Id bgtseg tgm ! fer. remal 1 oat?c: out puts the updated quanti zation
step si T &% flhé \ngbﬁiséangb tHCT'8N > det er mi nati on section 9 of the
quantization section 4~ and the encoded data value limting section 43. The

wei ght ed coef dICéettpzteftqéragga QOSACHL U8l A% BoleAPlEL R JPARHZAL | o

step si coe |C|ents wn In escri bed
with r rf@Ht:tb PACERogk feniained Hahe sBrend G QR ah thoimegar nirheu@b@eu ght ed

coef fi @agd! bldtkWda€dh exdstls’ e&eprtﬂe mcaotqualat eZethmi $>tyeph§|emnl @ndsed in
t he reveri the blo et er m ned, . wei

ant zatl on ht ei |

oot £ 1 CoBRENEH P e Ra LB Rtatha b At 4 MAEIHORE M h AR DS £k Fo
sect i om58robfank exwhaphimg afi exiner-gementatedithlock $0 epnsiczeblosk lcessainedn " 8",
the weigs-hg t al f |zat|on
step ol Do LT pEARRLY @ Hmert ‘*fﬂﬁﬁéfﬂ“ o Sgblodk fata s %@‘%%?éﬁ?"%h
wei ght é@pl;af@dfh\'cb gk daﬁatcané%madval he 15tmecila@eymfewqwm efl2magsn step
Si ze 1ca]tﬁh%gﬁ,e@1§)ggltltohagg tKe 898 bloek 'dhén. and | ess than "24", the wei ght ed
coefficient Ih talces a value of "0.9", and if the quanti zatl on step size
ldis greater than or equal to '24", the weighted coefficient 1h takes a
val ue of "O0. &hus Eeeordang ntomediodaeh ent nl, nitmisv abssibbortbr pérfewet rapid53
D! | eude el et CARh! AbB0tin ol SnldiBaChie ahigs: Wy LM plLval ue

a | ue tab se

tabl e val ues_cont ai ne he m ni num va ected and
read frateeRen sestiorurh vat ieplss Hﬁﬁﬂhlfwmsa@pﬁw xaniebt ag‘é’l§§8{1?’<ﬂ$e and

gener atlﬁsmremad@a Gt FeveafhiByv thdiericabpRcaRshrNT.Ni THE Vil is @ dsaib]e.toThe

updat ed ga (rgrugt val ue tabl e and Hjég} ntum_.val ueﬁbﬁghe are as shown in Fig.
13 a), BESHF YA AR PP RSB focBb&ah POSHAONS:y anmpl e, t he
situation is assuned that the encoded node is inter encoded, the bl ock
number | c of g I[Q't%% Syheh eﬁm ctefesctttﬁt @Hﬁ%ygaehtt&t&% 1{11&1 lFomO- 8"
(that is to say nlzalons reater an or equal to
24). | @R mwlﬁ@@mteﬁela dped L?ﬁkllmnhm eeowbpéleﬁwormw erfmrafiue tabl e

IS as §HQMMa whilh s eﬁﬁ dlﬁb}erﬁrf@lomltttet&tealvml@h 2Re0d8d JEBsiEBgs ghown in
4 .values in Iuetalgle of the

Fi g. ( S co

col or Gg‘ %’r@r‘gﬁ‘éémé %HHCQ?PR}&‘F%%H’P%% ﬁ%teﬁt%aﬁ‘ﬁﬁt vﬁ‘ﬁ’ée‘t

respectis \;ﬁismbr}elltblmtewenlt sych.dnsfiveomsiinmage yedlity/ deiemomtmnab;ueheont r ol
sectio n i . he order as shown in Fig.
19, pe %31 1octe€se01 aft g\gﬁgte?%e@g??hd%g&tt O%t Cﬁobh% i ndex value (i, j)
exceeds the maxi rrumval ue (i, j) shown by the ith row and jth colum of the
maxi mum val ueyd 3bbemtRgaLed Aol wE gbedinca i car?rttnala@ BBSARE! or e a
conparison to determ ne her the I ndex va than t he

mi ni nuiflevagaudasi a fab gh%b\mww R T aaﬂaﬁen}mﬁnbo\ratlﬁﬁs o‘f’ tC 3&e ni mum

val ue ttatzbﬂtdtadaéle@sbyoxtb@oaoehﬁgtﬁﬁ 6206k dd€ ivelied ttohnalhlaa FaRoMeay . Wen an
| ndex @bﬁgé%)@%gﬂ@&gxyﬁe Hel el%ifsl are Con gl%eed(l ertc)o)degl bit :t?gzﬁés\{)?l ue (i,

(A
b



117;1\11121 1117 \'~l1le (i, j) and when the on incl~s wue (i, i) is |loss
‘than the 117117111111117 \'7111P (i, j). the incle~ vrllue (i, j) is
re~lloced by the nlinllnm wue (~, j). Thus the val ue of enc.ode% dat a is
linmted. Cther operations are the safe as those descri bedSyhgtie 8?% ence
.t.o enboclinent 3 and additional description will be om t t et Jung2Q0¢t yal
exanpl e of the processing perforned by the nmaxi mum val uel m ni nrum val ue
control section 53 W11 be given below. The situation is assuned that the
encoded eis inte he col difference gonpanent and the weighted

coer 11 ci aara th beattegion bEvTedhaohdsih GRS SpdERBE Mo lde Bt BhATHER o
equal totRei)bleaihstmssiiuantoizatfonn lapdéxetedtivmof aoh Blbekdheakhuria is as

shown ingsFig. 20. In such a case).the generated, maxi mum val ue tab]. and
the nini %ﬁgv%\”'&éxt aﬂ?elsaﬁg’loypf)ﬁ%btl/%ﬁﬁeg%’?@ s %%F@ﬁegggpfq?% e‘}?t'ﬁfidﬁ'ﬁ%ol or

di f f er enoeflaemcd oft @t oencotadh edde tha eRicgde Gbit) staewin( d) and t he maxi num

val ue table and the m nimumvalue table are as shown in Fig. 13 a) and (b)
described with reference to enbodi nent 2. \Wen the val ues of the maxi num
val ue tabl e an®isdussramminvadrobodianert dscentanadion R §1. 268 ajided bjecadmg
conpar ed, W ea | d I the tivzati | pelex;a6al s shown
in Fig. g%gthtg ﬁ'e %/:%IV{JESQ??Y%)M(%fsgmﬁe{bso?tﬁ?o%lgéxggl%me_l ﬁ_t’ iéék@lz Ehlegl | ess

t han t heagotherodecoding grethedvahitdh decodes; engodedrdatianwdichizcommsrssedhown in

Fig. 1Qh),. : = L verks i< colum and

t he val ulg')"(: g@%r&g‘z?fc{‘ﬁxg?{egﬁ@x}cé@doﬁaﬁ S%%ﬁ usrg%{ ’1"%’9‘%}13."“‘&‘3&?@" gb-].s~eat er than the
2" ~ rowpfachsscombyrbe 4ppdiedandhe lseyne wapwt@'ah' intagk udacodiag wievice i82)thern t he

maci nrum val ue table shown in Fig. 1Ea). Thus, the quantization index colum
la qut qumLPg‘fTEt%Qféh%ﬁrﬁﬁqﬁﬁﬁ‘?‘(?&gﬁ’étq%#?f?ﬁg?ﬁs%ﬁféﬂcontroI section 53
beconmes the quantization index colum la shown in-Fig. 25 in which the

i ndex val ue of It kmb®dimentwl, Hil inekedechdu@rdsvite 4s shhovi e Figdéxwaal ue of

the 2""" " . a8 the. [ IO niy ion
ndex. cof i sFEAY Y HRERRES: dBcadlhg (MncPirdG R Popp il BN AR

enbodi met Fig. klhend sdgetechepdhal the RiT coetfinientesolymn 7f pf mblipek\umt 111pS
and 1111 hdpdtlfhdrhithe vevbidd @anmtizdtldiChtocdssor bk 8 pliabul ivgl #RSerror
corresp I ny. Eo the G 1 |£dex W ues conWinecl in a block. The values are
updat edoﬁ?cg‘%‘f B SRCHGR Step -1ze 1d. | Vhen an Index val ue which is
greater than an updated n~a~il nunl val ue exists, or when an index val ue

whi ch is | owery.t u t 11n11] I thea val ue
which is generle{lt gg{sbggiehgtq%r ggg’é&ég%én(%ad%fnégﬁghﬁeg%acgtegheuglllﬁd FJ%EE(
respect | aatptirfzemothy spntisesanalygts pectian d isr gudsthats thoMfihaelficipntn i mage
decodi NGAg¥E 8f ACHR Blo&Y un®t ARG TREE the nixifnn WValk€e/niihim®nP9afid! € to
performnore effective detection of .erraors contained in encoded bit streans
PRd Lo GORE RS det Dia S8R GATRAIELer ot St d 1 dBCYEES mmge
with |itdquentipitiare peecess iepreefesmeaniratinedeverst peoesssoddd At tlestems) I n
enmbodi t 4, ' ' ' j L Lo Fig. 24 and
o quant | BT e LR RsTanR R b o SRHA% BIEMIeLE: 00
dat a valvaduedableoand acminimum valngeiable suck kevwhown i §Fig 28 (a)hed) poR

coeffi cipirét 18ehupm, i f of the block unit output fromthe DCT section 42 may
be input i"ntfo thgnéncoded data value limting section 43. In this case, the
DCT coefficient colum if of the block unit output fromthe DCT section 42
i fS i Eput di reglt‘%ﬁthbﬂhelré Heelz Mmufﬁmhwgblﬂmhrmf@mé béodkour it 9 ?ﬁ@/ﬂtj on 53

of the encode a value lignti sectiofn +13. e _nmaxi mum val ue/ i ni mum
Val et BT She e ysng GetRpBrd 30 HBE REE I PRt s B H BN AT val e

t abl es ashahahe erroybhlgck H2¢ex)tonddiganb4 kitgked 3(va]l e pf “Then®ET ouneftftoci ent
colum if of the bl ock, snist o L fr L i l, Al al ue
cont ol t0ecroh SEareRel htherd ShP bR JE B ER S R R A Y

quant i zatfi“dh. process is perforned in the quantization section 44, the
quanti zation index colum la is output to the syntax nultipl exing section
49. Enbodi nent 5 In enboclinment 5, another arrangenent of an error bl ock
det ect i dhmdwdihent 2 shovm in enbodiment 1 is shown. That is to say, in
enbodi nrent 5, an exanple is given of al imge decoding device which detects

errors on a :, , .
E(l)mbochment 2 shows another example of an exror block detection



40 Substitute Sheet - 6 June 2002 blocli um v~hich noe ~cnPrntecl ~n an

encocle~l hit :toeameeneratecl by 11. . .'G3 vnleo conpression eocor Uny
This is performed by the position of the |,~st valid coefficient (a
non-zero coefficient) Gvhen SCillIlIII1I1g an imb5e siyal list of a block
unit in zigz a g scan nin g order in an image sigzi al lis t of a block

tlliz t in the frequency domain. Fig. 27 is a block cliag~ramof an imge
decocting device according to a fifth enbodi ment of the present invention.
The structure of the i mge_ decodi ng device according t.o_a fifth enbodi nent
cl i ffer ectreshoipar e by dimael st Thet uf doofast hbejardgre biedodpivgovi ce

accor cl kB&idP 4anf &HpbABAPRERIVERMs &Y M dximibahndnmel ienmbl-fekesdatiegt i on
section ger or tg’:;]eoilé etﬁctl on nmeans), I s Thus the error .bl ock
t oS

proyj ded. 1
det ect i BKE s 1alpes desect B ed S &aw, 1%?<Fﬂ@?ec§°7‘, S8Y19% 9 Walid
coe~ci eamipasmien®n 1St orHge sekicsomre8hdaptéd vhyi @ coefchited enbeffioRnti on
conpari son Sethiljg{]' The oper titon oft t he. | n\rielnt jlon1 W | It lbeS dﬁcrilbed bel ow.
The enc&UE§ RS &3nfi g‘?lﬁgﬁ? PRt D ephélz§y tax *Hh4 Vsig esglé) T off'1€ and
anal ysi sipdatingecddimagtioh. i dagede@tamiand Wiagther ionfrortreayabre sfumhimage he
pi cture r I r .0 er s pertormed. b ynt ax.
As a regiu'l'lf':f’%lafi %%%U?éﬁ%é?zaatf%e?ﬁgegg%%%n% nltgm%? Erﬁeygg{]a?z%déd%ﬁ %(gzk uni t
(8 pi xeFenyeiged imyaymwmors @ griniyg ump e alegy of hecthreeheldtvadusiandoim dvdmpari son

secti onyBl thEheH8neostadisidecdednt ra encoded nodel inter encoded nmode) |b is
output to the valid coefficient position storage section 80 and the reverse

DCTIl decodi ng i mage generator G The bl ock nunber |Ic. which is bl ock
posi tion i nfoFy@tilanis sa oblopkit diapriahe stalwidgcaeaf imaigentlegmobngi devisé or age

section_80. ;Th uant, zati Q t i ldis. to | 4= ~e

quanti z%??%ﬁ"b?o@e_se% © .m%r} ?hl%g ﬁf%&leg%nterlggég{é%t axﬁglg)tog%fﬁgg% zi gnal le
i's out poempuisehe diffesenpastaseonent fthenthageucinfeorindre ionagy deendieg data is
anal yzeéemb%cq%%gﬂpé Mg T1as2Ghwy Nharie e MplFid ¢9ebfiscd ent
position s,toraélge sg tron_ 80 as shown i1l Fig. 2§ stoles a threshold val ue
(heueaf P&ighiad Fpetigient: ii%‘ieéﬁltm?HP@s?f‘GF’@nv&’%ﬂ@) 1§remdedsim dhie: ¢rer sheet -
6 June BRRE Qvwestidn! &@€iodf (fitey bésokHerktidhilmbihd) 1Ce 1hlsldwvdighted m n
fl'Pljll elﬁlg%{e ased o a signal conmponent. (color difference conponeW

| u~ni nah™ 3onent) and the encoded node I b. A corresponding valid

coefficient threshold value ~s selected and out put based on the signal

component obt aipacthehs AThAITRRLAL AUR viNYe déscabddiiogncoded mode of the

bl ock. A thresho val ue which gives the range of frequencies of the image

signal list in the frequency domain is precisely the value show ng at what

position the [@sheeXcsdédbitvéhtamedabe datataniddapbadefdrecuivneshdhr e t he

gg:h;'eg%%) %#tﬁ%e fé)yeefr,f G@]f?&ye%, ﬁlggroll:)llgcqiafay];lr Vs O TRONENY bitREL PGP ock TS
decoded and analyzed by H. 263 syntax.

As a result, the quantization index column 1la of the obtained block
unit (8 pixels x 8 lines) is output to the maximum value/ minimum value
comparison section 3. The encoded mode (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 error syntax detection signal le is output to the error
processor 7 when layer information or image data is analyzed which does not



zi gzag scanni ng order. For exanple) when the encoded node is inter) and the
val ue of the bl ock nunmber' |Ic which is block position information is "5")
the valid coefficient position storage section 8U selects the valid
coefficient threshold value "21" for the color difference conponent and

i nter encoded node based on the encoded node I b and the bl ock nunber |c and
- outputs the result to the valid coefficient position conparison section 81.
- Fig. 29 is a flowhart of the process of the valid coefficient position
conpari sqn. SC.08 8dg L fatly the valid coefficient position conparison
section 81°cal ¢yl ated” & position (hereafter coef loc) of the last v arid

- coefficient existing in the hi ghest frequency conponent in a quantization

i ndex colum | leﬂ%f \@exbﬂxf&# cHE'ﬁTm@r?laQTé@Quhfhazdcﬂxz%Qct%ﬂe‘) wgtep @h2d)of The
cal cul ated coef | oc IS then conpare a valid coeffjcient threshold

val ue outdpdItIZAGHN HEPVEIEF d 8Bt \‘éﬁ%ﬁéwgﬁ%@%ﬁ $RAngROYBC BHE-88-(step

ST22) . Wl@&ﬂnFt thé famed 4 hakigheell radficiendr et efhithadoiep yadd docatkf i ci ent
t hreshol d va

ue as resul t arison, val ue
o A58, Sehr Sebt SnelorE TR R 4 B B2 B vstSs ot et e
ot her hamdock 13 mithat te dsemaxistap VAIRE thiNah)ymavalakwenipdiison wetipnt3.as an
error bl ock detection signal ~a (step ST2-1). An actual exanple of the
process of the valid coefficient positron cony~rl ~on section 81 well i~c~
cl c~~cri heel bd&loywexamgple, 39 shhowsimiig~H |ifthe ghaatzatipaistersize 1d1s

117(1C 1164 thhh | 1g"l ankofefstten %éﬁieree@% at'a'kgs' @t@ﬂuen@pd@cl"l ROGhE-
Ho~~~ever the. quant! zaljon 1 ncle~ col Il a shown si dered

GO
to be dedddedizagion SRR kit Fize 16 BX8t4I1¢ am Phészuelorqm% Pagéﬁ%ﬁmﬁh% t@ g. 31 by
the infl wﬁéﬁ‘ﬁalgﬁte@rbo%ﬁ'i@éncthtal\légﬁhaJlﬂe bhel.ehepdedqbhhtishneastepihiat. is to

say, in t1 eﬁgod d bit (f]%arlec gxgg%w&uat on“b%d Slj‘g?lg(},‘%?r:@&?aféhr an

encodi ng | sequence
0001101(1110ta.kes e(Veﬂeeqﬁaﬁtﬁ”zandoﬁthmdeantmhumm step sizewl gmaxegtham Oanal yzes

this encodgd) bj by pt Eﬁ@{@m@f&e%%fﬁa@n@@mqﬁg  Biaust beagy*.0000101010.

(the quanti zatlTon index C hown in ana yzes this encoded
bit stream) with an error generated in the 4' 2 b|t In this case, the

valid coefficiaMe rhféﬁzﬁﬁhﬁ% gaMﬁd/Uﬁlrﬁﬁitﬁﬁt@ﬂu@!ox&l@@%MH Qc&@ﬁ&%@&cﬁlm e
position_storage section is or renc i;nt erencode
(refer td alﬁ:\l %EB’)S" W?W@%t‘ﬁael}lehtéﬁp&e ‘:gthsﬂ c?ﬁufﬁ ?Hg Bt ﬁﬁ?d
coeffici @Mmmmhalue dgablp veatbfrdm inhmaxtrani yalie/nmimoexmcwilwentdkde bi ot i ¢
unit dec i co i: r ow
5" col u%ﬁ&%ﬁsﬁgﬁ%ﬁ?n @Q‘Q&I’ﬁ%ﬁ‘??g}}g@%‘?’éﬁ“ﬁwﬁw SChre ﬁS%??%@%%nds Lo
the 32" vammﬂeea)faﬁvgelgb d seepfBcremd rldsufrombr thee WHERHG serrtBeeRbr med by

the val i de¢@@hinGigNiechionl 9 t@fhe‘s@maﬁw and gefbi 48 s dlnsh anexinhath vdiee
position ast %g)lcoeffl cient in zigzag scanning order in the

quant i zaf?gﬁ ?%‘%E}QHUBP the bl ock unit decoded by the encoded bit
stream cont ai ni ng an error |s greater than the valid coefficient threshold

val ue "21", they p% drs Oaatemlg %Qnemeé""}r}ﬁhﬂﬁns%@ﬁé’r‘ta%lésaﬁd‘ error
bl ock det ect i on SI gn ﬁe SW Ing section 8 outpuyts the guantization
i ndex coMRimgnoyalue table is shown below. For example, the situation is

assumed that the encoded mode is inter encoded, the block number 1b which
is block position information is “5” and the weighted coefficient 1h is “0.8”
(that is to say, the quantization step size is greater than or equal to 24). In
this case, the newly generated maximum value table and minimum value
table as shown in Fig. 16(a), (b) is comprised inter encoded mode as shown in
Fig. 6(c) and (d), the 64 values in the maximum value table of the color
difference component and the 64 values in the minimum value table
respectively multiplied by 0.8.

The maximum value/ minimum value comparison section 3 in the



the blocl: unit to the reverse quantization processor 5 when the error

bl ock detection signal 4a fromthe valid coefficient conparison section 81
has a value of "0". The switching section 8 outputs the duantization inde~c
colum |l a of the block unit to the error processor 7 when the error bl ock

detection signal -!'a has a value of "1". 43 Substitute Sheet - 6 June
2002 Since other operations of the de~.~~ce are tile sa>e ~~s those
described with reference to enbodi nent 5, additional description will be

om ttedanASw §h@‘é"’én@l§’&lﬂﬂ1@QCpf)lefBﬂnEQl @m ;dlhEY(ﬁmo dptiigne reIga deere! i ng
devi ce. h;xs a vaI{j coef f{ ci.ent threshol

] | F(l i ch |z a ]t hr eshol d val ue
whi ch daf§hsalug M GCots Py ehamean gplug, G ﬁmj@‘k‘? &1 Be IR ¢ he
frequefidycdonni of thé nn'sudeher\rnlnedthmeﬁh&me@lrb\rmhe aveighteal coedliciont ai ned in

a bit r f. e e a . vall coef fi.ciient
Chreshard P esRhntd Rahdsd el ARt aRF SuRRG" Tu 3uiths 0% HRIRH 11 ci en
exi st i hessi thazi @zaalgusnanm naluer(tér shammdyitheiith p@ssuhl jeh tolwpenfodrthe r api d
det ect i n,, I 0 h t i SO

posai bl By hleC taBlel o diibd oA FheiBhiod EelEhI . | ApBL>C

cont ai @édlmmah @chbédSBme SUST éhen omﬂaéwtm@dudﬁémb@i withi riegpedtedodi ng
devi ce iy RMMAL Nakll 4dafibn fIAFesdBD FokDeA) bERNEYRY, the Tmage decoding
device may be conprised as shown in Fig. 32 an adapted so that the DCT
coefficient colum if of a block unit output fromthe reverse quantization
pr ocessor 5 Myshewhnpbbvé rlic@mtdiﬁgetror emumldmbndez etid omagectibaiidg In this
case, %uantl zation.index colunm, la of the bl ock it 35? fl omt he
oynt ax i ke &bt S4ifn AMY wilpTondt abud i et FREF R B ocessor
5 and afalees epmespprsbnguartd maltexozmlmmcmﬁsmai peafldodedyi vaityieg theer se
quant i e t i.d onpari son
dect oﬁ"’%*i@é’?‘?“ﬁ% e S R e R S e

coef f i dlznddcolllendeterminatien if eriaymad ps touvhethayyor net o ewvr g section

8 to thentavenssh Red/Mecasing ﬂo”BGedét%ﬂ@aat Phu& Ve if RE ehioerblatrCk
det ection _SPI nal .4a takes a val.ue of ".and i outpu t he error

pr ocesdBRICRER hAN PRE SYREFX bilodR ag%san)ﬁ JA BEYREM 1épe%k§§te§twa| R of "1,
Enbodi rcantpa(ﬁslﬁmb&dt}mmmb&mﬁbmrm@at dnopdsaiblar foaggrerit mfdécbéeér ror

bl ock %HF;EMS& il ncg%f%gﬁs%{?ﬂ?mﬂg{i ot 'ﬁhg‘gpg @éd B st1 AfgO<n weh

uefereoce nhoc i Frieol erru~ ion 'section -1 in
ei hoclimet G com-erts a valid coeffjcient threshold vale a used int h a

error block dg ¢mB68inREhS2CtHOMmagdideBsBAST B 1s Solprisel 2 Shiamhi zation
step si.ze Idﬂndégetects errors enerated in 3 encoded .bi . stream

gener at'Bd iy OWE¥RILIRG AR Y’@% N3k henegrprisgdias shavedR Tis 17 Pt ection
is perfinpunting HYDCMecqdticienonfodf the bledt uwnad lodtp@efffmﬁl et 1mﬁescann| ng

an | TR, AUMBlOC LT s BB SEIAL! bbly i k0zag popnni ng order in an

i mage stgna ock uni guency dormain. Fig. 33 is a
bl ock di agram of an i mge decodi ng devi ce according to enbodi nent G of the

present i nventy é@ugﬁp%aﬁhﬁ%%{%ommgﬁ% MTREAELRRRAF DGt ERmRRE! di ng tO

enmbodi nrent G on ers fromthat desci ref erence to.enbodi ment
5 as re“@’é?rtéﬁ APV R SEELIBR Jclé ’d’é%"édPFQJﬁll%é’é?YlHH‘I(leY%lBP IB’IIBHWIBe‘F’éBPl on

nmeans) c@nﬂm@d b@ctﬁﬁf QrofbﬂhQCéilﬁifs‘bRle dHteatdt isoftidh Wi Aftebehdesenisbed. | n
Fig. 33 IS avvelg d coef.fi C|(fhntgetermnat|on sectiaon Erow%ed in an
[

er or HRRRRL RS et aied B 1€ 2 SNE e d i agion dftgft

The maximum value/minimum value table storage section 2 has a maximum
value table and a minimum value table as shown 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” and is output to the error processor 7 when the exror block
detection signal 4a is “1”.



The operation of the invention will be described bel ow. The encoded bit

streamis input into the syntax analysis section 1 and anal ysis and

~ decoding of the inmmge data and each_|l ayer information of g Bs&itpiec3Heet | ayer,

GOB | ayer, macrobl ock | ayer are per?%a med accorcling to H. g2(e g0t ax. As

~a result, a quantization index colum |a of the obtained block unit (8

pixels x 8 lines) is output to the valid coefficient position conparison

“section 81. An encoded node |Ib (intra encoded nodeldi nter encoded node) is

output to the valid coefficient position storage secti on 80 and the reverse
DCTI decodi ng i Rerato represents

" position infor ggge Bﬁ Nt %u‘tﬁ;\‘t]mgh%q%ﬁ‘tﬁa é{?éfcfei \:‘?”éﬁf adBE TP ER! §¢ ’rpage

secti on 80d Aliguiant Z\aﬂuen vatiep sigehbesliddowtlpas wsed be theversa: block

guanti zat h 0 r t ect| on

g o de??ct?&?% mg&&ﬁ £ B‘gd\ dh*t?n%ﬁtﬁ% U?ﬁxef& fiflft{ ?«%ﬁlgﬂ' cFﬁé}@%%

synt ax i SZOamppzémg & aerment@y!moaxst@@t eizei ba uepgemmhee ithy mjtqidtx dloet he

error pr ef h £ I

| ere PLIFTESRS e, e g Yoty LT e

ducl nt i ztarntd 6@%1 gerlzeélcmanapma r@rﬁ@dz e@eﬂant:memoe gthp sszeshdwin is | |

FIl g. 3-~suffici¥ét |1k‘ tﬁﬁe§19ﬁfdf valet | ip AAtiaer [EPPRAG o'nn whic'H %aH'—' 'd,atté Zatl On
uanl 1 zati on proces

Step Sl Ze,ld,u n rse S

det gr m ndBrRdio i@%ﬁh@ 9€Pte‘ilﬂf8 EFOCERHR AR @PHET 8 %@gelmfiﬁﬂ ent lhis

output to the valid coefficient position corrparr son sectr on 81 For

exanple, if th a.ntl atipon step size ]Jd is less tha ht ed

cootTi o ent | h ST HBEdhE ABAY Shibusst St ST oRladther embodiiments of

quant i zatthemn e$@p1 mvezehdni ussn gtkedsiold lngdacim geinfiottm b tiohd th sesth ol @ saluehan
.16 thgprrgtagﬂﬁﬁmm $4nh SUEAL tlh b S EREITLAGAANE LB B8 EHSeAd) Ue

antization s 1G and
| ess t hafio theguanfipatigeisetn et%ecbiaia‘ sufibsrant. h The m@rbomoﬁ@@dammﬁm

the val ughydadhalld valb dd2@ WibtankbRal ﬂanmnﬁh@Qnéh 7@@ thé v}e'ingé%Péo%rfﬁhQﬁ@ mr equa'
lh1s ut as the val ue

to "2=1 oeffi.cient

10,8 TREAVRRY pediapisd twﬂdat)%rxtﬁ%wa&wpﬁ S8 P b EaPE 6F Bos ¢ he
mul ti pI eadixel foamudlacoefficient threshold vaI ue sel ected and output from
the valid coefficient position storage section 80 and a wei ghted
coefficient 1h fromthe weighted coefficient determ nation section 9. Fig.
35 shomE@Fb@mﬁﬁlt@ of a valid coefficient threshold val ue updated and
gener at ed u5| ng a valid coefficient threshold value and a wei ghted
coefficient n the valid coefficient pQsition conpparison section 81 of
crbodi ment G bSO e c3 v 81 G ATBE FA O S YAreRGH urac@eewéanshe
quant i zatlewvie stlaph geitel dtes gneai@detdnsQieaaiaiwhich a8 exaod cb@&ﬁnédilam

deccr boeruiodeiEerrennt Snn banbidb @ RREHh M UREed BB R 2 e.iﬁ

conpari s@hegecmexmnaad bl botingsthe palsiet Df)nhe( heagafsignat cenvérsed tof t he

| ast val il #ORbRdyd dhin SR iAge e @il Aok AR aﬁ&’lnHH??nd of a

bl ock uni |n zigzag o der The cal cu coef loc Is

conpar edvatmeshwhtckxatdpiesetethfesholén'ulttekrr eshol d value corrected by a V\er ght ed
coefficient, “"Vhen it is found that coef loc is great er than the

valid coelbcie resh ue corpect.ed by the,.wei ght.ed coeffrcrent | h
as a result of ’tﬁte1 c’énzbgh ﬁ.ragg'ﬁgl QQFPd“EZtm%/FWHdéﬂg £ PEREBHOLY i son
section &inbedirpeﬁtsBa)f‘thé peedehit m@entienswi[h(therfggtﬂepnnoa EBSLdElmteE:I‘—IDI‘ bl ock
det ecti o gn a h s al 0 IS

out put alsg %ﬁ 8‘3%0&9%1“&: %&g 8{1 Qe t1o fj ? ﬁ?‘%e svm%to |4%:°S 2ettion 8.
The swi t@mmds@mmaiuelmuttmg sectttmn qamnded data oalunbisxitog weansh 4F t he
blockurtt I apkisza o) h r ock
detecti gln Si gué;l&?f[ agﬁgué}g 8% éf'El I%ﬂ B'}' &&%ﬁ@{i %t%ﬁgg%t ?lc}ﬁog 83%7]91 ut s the
quant i zag$erateield colaunartial decediaghirnage generaoLt He & AOM IR AR S i

when t hem@kidr cRtQGtordedtarhitiel s%'cﬁ@ﬁ' 4445 taassy rﬁa\z%hu&ugrfeuﬂg secBldIE S 10t her
operations of the device are th eflgg as those described with reference to

enbodi ne§t &, badent Pénaf @BsENH N g eSESHORE edS A8 &hdMAXEBOWe

accor di ngalt @/ @nbiadiepilue céigol FREGorleceding dembaRidar bR/ Anyidh g
coefficient threshold value with a quantization step size Id. In the

guanti zation step size |d of the unit block, it is determ ned whether or
not an error is contained in a bit streamof data to be decoded by use of
the valid coefficient threshold val ue vaxzed by the quantization step size
| d and the position of the last calculated valid coefficient existing in a
zi gzag scanning sequence. Thus it is possible to performrapid detection of
an error bI ock V\/mch rratches a frxed syntax. |n corrparrson wth the

R Y o o o o v o o



I n enbodi mrent G an i mage decodi ng device as shown in Fig. 33 was

descri bed. However the inmage decodi ng device may be conprised as shown in
Fig. 3G and adapted so that the DCT coefficient colum if of a block unit
output fromthe reverse quantization processor 5 nmay be input into the
error bl ock detection section 4. In this case, the quantization index
colum la of i.he block unit 47 Substitufe Sheet - 6 June 2002 - outhr~t
fromthe syot~s analysis section 1 is such that tl~e DCT coellic:ient

col umy jlfueokiohhge Rb&lon Walhich~S {IPUhNIent® (hBenmwalihdneealld/alignhiusonpri ~on
section 81 after a reverse ct an[.l zat | ﬁn }%O]C(Eﬁﬂ is perfor i,n the
éYtrorize

r ever s S FaRtC 24t iS6F PR gc dL S P LR - DCT* c 6B ¢ (’gi 4a% col um i f
of thevhlueckminiht destiontfBuis doynphise $ Wt himngnsastviadne/Bihomihe vhuer se

DCT/ de Lng. i e,generator. G when the error bhock detection sjgnal 4a
Cakes SO0APE kOB 2 HF0EL AT a Sl PR SL vAPE SpBELESIR FHan" he
error bl ock detection signal 4a takes a value of "1". Enbodi nent 7

Ebodi rent 7161l 55n BIRORL AHANSTBNREbDE 1fAGpded data val ue

limting section own w t erence to e ment” 3. The encoded data
value imting section 43 in enbodinent 7 pre-sets a valid coefficient

val ue and, wahhingRSReGEeti9 ikl fiit6itRBEh 68 AliMRAIdtBrh Ry tish §4AQNR col ums
in blo E Lhr;%(t@él n fre uel_\lr}gi/ donmai ns, r_e(ﬁl. aces .valid coe.fflézécent s existing
in a bahdRERERIAPHE OARAFR MG UL BHRON 8P AP 3%5598 anni ng or der
with an invalid coefficient (a coefficient wwth a non-zero value). Thus it
i's possible generate an encoded bit stream whi.ch all ows rapi,d detection
of errors i nioReTORERe iR S BinAtitn Seb 0T HEru R Ao of an

i mage &moodhegdevicée’ andapdifogns bleekbuodiaieng using atiegiopr efsEhpixelsent i on.
The st t I . J iC : i . 'agﬁyﬁt 7 only
di ffer_s%H r%gmﬁ?ggfgggg%;}ﬁggﬁ%&?ﬁ%%‘gfﬂ?gncg g%%gbng%gﬁ?r{ég??gﬁgﬁi 1g. 18 as
regar d& ehtalaadodddedaetonQorteqtion estin asios se s 48dnpyde dekeaenc al ue

i mti dataRANS )posithdis vikieh et oskdndat & YR URotibi hiffign $96:k ifedm4ehan | | be
described. In Fi 9; d37- 80.is a val.id tcoef.f| ci ent EOSI ion.storage section
and 8 T§ROLY i BRdEERETAPR AN SSEMANR dBHES! TRE(ISHINAGAR W%t i on of

t he i ngenteiatedvnlthe beotdes coiberdomabanon ASvsbiithwow~diegmrtidirdestddd val ue is .
pre- Seﬁm%%ﬁ eg%%‘i-ﬁfhr' 6 HAA A LehieQ ei-'zfd.?“Fhé?gﬁbh'a%{‘elsgg’{;%ﬁ&-:&%ﬁ% on 80
based on si_gnal’ conponent =~ _ (I'nmin ~oce _conponen olor criftf'erenec~
conyoné&iffsrentisl inagednemdheastimpiden imaghand the Mmppt ipREsi th respect to

eni hocli nent c~. ~ ueshective valLcl coefficient threshold wine is selected

by the signal_.cotl7j,)0Onellt  obtained by the bl ock nunber | nd t he encoded
mode | b of t &ML ?g]lﬁ&?éeeﬁ%%%{‘a%ﬂ’éﬁeffﬁ%“ 6|1oiaie%aﬁﬂe%nq°§e®w

r epr eséniter/pwisal ioanthenmacodilodn uait whith bl ficdd niathed ddtermatatebyTI. and the
encoded .ppde R r) alidycoeffi.ci 0Sj ti section 80
sel ect gGgﬁe V’QF? dg%lsg‘@i c‘?]{e(%?eghrngg%eo[ g}‘f’vgﬁ ugm‘ ' _ort(?llréntsr_ge]%gﬁgglded and
col or dialfienencmunThelusciable etrage secttareR fanch dra pattiadstespding immage " 21" is
out put Jb@ebiy®y\ydl i d coefficient position control section 82.

The DCT section 42 separates the image data of the input
macroblock unit into block units and performs DCT processing on the block
unit. The DCT coefficient column 1f of the block unit is output to the
quantization section 44 and the block number 1c is output to the maximum
value/minimum value table storage section 2.

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



Fig. 38 shows the processing perforned by the valid coefficient position
control section 82. The valid coefficient position control section 82 scans
the index contained in the quantization index colum la in zigzag order.
When the scanned i ndex position exceeds the position shown by the valid
coefficient threshold value (step ST31 "No", step ST32 "Yes"), the index
value is made to take the value of zero (step ST33). In other cases, the
process is termnated in this state. Ths quantization index colum |a of

t he hl @gdity/pRt is output to the partial decoding estimation error signal
generator 45 and the index nultiplexing section 49. An actual exanple of
processing by the valid coefficient position control section 82 wll be

gi ven bel ow. Thermaxaimnheyvalbe/hinassunedlidatorhbe @uaohi Zahige dagex col um
la shown in Fig. §9 & hqppt into.the yaL“ﬂ.coeff|C|en pos flon ontro
sect i oﬁ"aé'zaar?d’glf% MEQT b TIPS I HRESsHOR@VRNG: VHAU® ¢ABlESFRE of 21"
I n thi snioaseim yahad tableo et ibgieeniveeerziodtd nadddshes gHhown 18" Figah)2d) "'

posi ti caunt ho zt.9z S ing. r on the quantizatiqn index colum
oS choand B 1800 2heZaRnoaraR Mda0rafle Bl iRp P TRBE ARG ol b
has t hanipainyen valug tablesi ateselestiedt ironp the foyposyitasool mivixemuexcedas t he
valid ¢oefelis ERinhMSSHALE taBles r‘@p@%Wetl%tsHBﬁ/ Sheelo. 'G(()?)-&H%?ld%gi 2 value
? 1" is | ~e-~l ~~cerl ~~~1tl~ the ~~~le Zzero. P 28 00 SN2 e ~cl e~
~~~1e diastd bgsedpna signal gewipppent ehtained fyam dheibleek symbeaele avlin to

shown ithe Eh¥odéPimbdkadp. t 'the/adsugt Bedpul iy shd hikifdurh vhled/@dhiahi | 1 | del
CU um | a output. by the ~~alid coefficient position control section 6? is
Fug casfiyol sefyongd,

as shoY2 ce other operations of the device are the sanme as
t hose described with Deference to enbodi nent 3, adclitional descD ption
wlll be omt G I i I - i.omge
encodi ng dev?gg' ]hgags %m%g%gg?‘ﬁ“@e;ﬁﬁ@é%?f %}?eng{%&gg]uggnm&éu%ﬁl (rﬁgtlﬁlﬁgnci es of
an i nag’él‘é‘i WD‘O]I sastionPI.he frequency dommin. When a valid coefficient
exists in a band exceeding the t'zreshold value in zigzag scanning order,
the value of the valid coe~cigent.generated by tTe pr.ocess of_ encoding is
repl aced by t e um velugiiginum yales sppig S6CHeR ot REHBFBSA f ect i ve
det ect icompefrisdhr ordetegnaiahvddther an indasvilss @er@atimmdexonlak ief)) in an

encode iL.streamin.the i e codighg_deyi ce conbining.t he. above
f eat ur gf\?\}’ % ﬁﬁtlﬁg ?rﬁ%&g °8§“68§?(%gl'§£]evr-c-§' Eﬁg\né WISE)(%}B?;B&FO? lﬁﬁ‘gghi ment 5.
Fur t hether auantizatipo sigideike colomyenbr anfetla ndoderitbis gseatanthin ch al | ows

gener atp indhmav A8eQdpd i(SREEM It Nkl sid£SiTRb) uence of errors contained in
the encoded bit stream In enbodiment 7, an i mage encodi ng device as sho~n

in Fig. 37 was described in which a quantization bit streamcolum |la of a
bl ock unit is¥hepuheirssultaf thacotpdritahahoatsugh dti thetindgx sathé ¢nj)18. However

the i ncQedi ng devi ce may be. ¢ ri.sqd _as,shown i n Fi g, nd adapt ed
S0 t hat PR R dP Pher TP it (e bl o iy ohed Ffl hro the
encodedndaimuinavalael G, j. t ilmgothec cases, 48tepl ST Nodaske intex RPaliectd) f i ci ent
col um Jof 12 k6 ol pglg unit output fromthe DCT section 42 is input into

t . . i h
the vali g coefficient control section $ ?. The DCT coefficient colum if of
the block unit OLItpLIt fromthe valid coefficient position control section

82 is output Wﬁehhﬁe@@ﬂﬁidﬂ@ﬁi ﬁh;bcé%éﬂﬁ@pﬁl%f&&dﬁﬁ%@éd?ﬁﬂ@@éﬂécﬂ lent 8 .
conpri ses n ery, arrange Ofrt 15 ncoae lata val ue.l |1 m#%tlng section ~
Shown Wt Ay BF ereRes (GBI nrent. The SRR §€ SFOMEd @oks  r nent 8,
a pr e- sehethalriod oddheiivdenyalud (d) isslowaritbdnaymanimum value (, 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 (i, j) (Step ST15 “Yes”), the index value (i, j) is

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

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



50 Substitute Sheet - 6 June 2002 quantisation step size 1 d. Wth respect
to coefficients contained in inmage signal colums in block units in the
frequency domain, valid coefficients existing in a band esceecling the
valid coefficient value in zigzag SC~illlllll~" order are replaced with an
tnvalid coefficient (a coefficient with a non-zero value). Thus it is
possible to generate an encoded bit stream which allows rapid detection of
errors in the in cage decoding device. Fig. 4~ is a block diagram of an

i mge ienewdings tebe seedccording to enbodi ment 8 of the present invention.
The structure of the inmage encoding device according to enbodi ment 8 only
differs fromthat described i with reference to enbodinent i in Fig. 3 r as
regards the BHESJEE epRavapaeresassl siesedipds comnlertcowdd wavacival ue
||mt'ﬂﬁal%@ﬂﬁﬁex@@@ﬁeﬁE@l%ﬁ@ggdtlﬁj@wut\!ﬁéh’@mhhb[@tbﬂng" section 43 will be
described below. In Fig. 42, 9 is a weighted coefficient determ nation
section provided in the encoded data value limting section 43 and |h is a
wei ght ed coeAhigteal e\aThpleo(rfemmetmo@essfng bl emmeriinam walde/Ménidessy | bed

bel ow. ntro f_the anti zatyi i.ze |dis perforned in the encoded
contrOY:%%&("[OP(?Ocf fmﬁgégé r{léekﬁiﬁg(fleﬁ fgﬁlél "hder and the updat ed quantization
step size Id is output to the quantization section 44 and the wei ghted

coefficient eJ Lihe r
enbodi ment GFJF% hedn\ﬁg?gvlﬁt ease?%%rg?c&e%t chﬁ%%rﬂogla??#n\z E%lrél%lglg fzS%Eas a table
of quafitlpy differense omponentdintey enspded srodwefln thisrase 1 theselentith in Fi g.

34. A weixghies vaned {dtﬁéeﬂtd mhiefihesdeaeara £1@ tAosefiidoIatditRrenap size Id
used in_reverse gaantl z bl ock is determ ned using

roce
the taBP8NfELHEHed M a%\élg‘ﬁf‘éﬂﬁﬁ g@?@f‘égﬁ)l his output to the valid
coefficient position control section 82. For e~canple, if the quantization
step size ldyhs h L8" i coef f d term ned
and out put g}}fen %I a%flsfn O# Fﬁ?h ]glglé(n WA %hgést%gﬁtamea%} dﬁ}s greater
t han omaeqmaimtvaluetaldacaudeﬂsa Ghardexi o ueslrrenw@ngdtlecthe@erantmaémn lhis
det er m e .?cﬂﬂnﬁ#tlﬁ% e 3l 0 shdwl thalthENA ARV AbE LN DroSiRP Size 1cl

is greater n or equa | wei.ghtc, cl
coeffi &l eftW ﬁﬁ 0@ ’é‘ll’e}segj’rﬁ%ﬁcgh%fht?ﬂ e dut mw(gscqlﬁmvai%w}&%m e t he :
duant i ﬁﬁi&ﬁm\ﬁh%]ﬁé Zgbled is greater than or edual to " ?-t". the v~ei ~hte~l
coefficient. Ihis determned am output as t he value "0.8". The valid
coefficient position control section 82 calculates a nultiple of a valid
coef fici ent. I Hhestzohe way, ueher|the tooth pandscubhthe fGdominheuwalviallueoef f i ci ent

posi ti I rates an
Updat a L ERRERSE (RFhIIRAR G, TlE A B @%2’“&%‘%2‘ %%ﬂ?%ﬂw@e?f. oi ent
t hr esh&g avandizagonemgdesgcalamagla ippepingddt ddshope grt the Hﬁie‘s/m id

coef fi ¢hhd (& h(E)eéﬁTﬂ{éj g¥alowe 1f‘5‘coﬁﬁnﬁh@% ebferFilthn 8Re &t fow a3 H MO

enbodi e Feﬁ Ylalld coeffi en osition control section 82 scans an

i ndex c‘,’Bﬁ{ea i Slﬂﬁﬁmqlﬁé’ﬁi ?mgex colum la in zigzag order. Wen the
position of the scanned index is greater than the position shown for the
updat ed vall gueaeid gh&{aﬁgmﬁqﬂaw ﬁ:|ntf§ 14 gﬁ#ﬂjﬁ)&ny&}hg%bﬁrﬁﬁﬁlet to the
val ue zero an Ia estimation error signal
gener avétueth rammtm \s%lhﬁa@@nm tﬁeptlemﬁ'?g §@‘Uﬂﬁ%rﬁ haguagtiredicat lededoper at i ons

of thecgﬁl\fhﬁel@rsﬁo{vlﬂeﬁqﬂfg as 1TnhQ/$x‘fc}ﬂ‘€E§r\Ja@§Q o‘@‘ﬁh!é gefgkeneedlenarbodi ment
hown apoye. accqrding to

i , additional gdesc tio omtt

erbod TERMES The it "GREOBF HeF SEvitst ol Gnenb GOHurel” U O hows

t he posjulain®izadiontindek @slumal liadshoeed in Big@m0.iii zi gzag scanning order. The
threshol d value is updated by the quantization step size 1d and when a
valid coefficient exists in a band which exceeds the updated threshold

val ue in zi gZagwhaaniay tredgnantiretiomalindexoefimoi Enof ghadietledndy the

Pr 002 $18LeSBE0H Wil SuLRRLARCTaREAANVAING SE1AE Bkl ieckionl SaPRESi bl € L0
penor mrapi ction an_error sm ssi on _pat hway

cont ai ®&dpih tn tbnc@mew\mmuéttlpl@mﬁ numllﬁe-lﬂnﬁ@é dééod?lah@ahe[iﬁc@él%en

conbi ”%@tﬂ’ﬁéﬂi‘oﬁ @ﬁdl@?,ealdgé;@qbfbg Mevice as shown with reference to

enbodi nment so possible to generate an encoded inmage which allows
t he generatl on of a decoded inmage with little influence of errors contained
in an encoded bit stream |n enboclinent 8, an image encodi ng device as
5h0\vll 111 Fig. ~l2 was

33



52 Substitute Sheet - 6 June 2002 described 111 t\'171Cl1 7
C-l1~)lItlZ:111011 bit : tremm la of the blocl: Illl~t is 1nllut into the
encoded data value limting section -~3. klo~~~ever the inlag~e encoding
device may be conprised as shown in Fig. 43 anil adapted so that. the DCT
coefficient colum if of a block unit nmay be input into the encoded data
~~alue limting section =13. In this case, the DCT coefficient colum if of
the bl ock unit output fromthe valid coe~cient position control section 82
i's output toTheg  Aealtiezadin@estashiion 4td siENRPdeABA0P 1 Rrbadhaent 9
conpri ses gﬂ%@% arrange nt of the | mage decocl i nﬁeﬂew ce ﬁcpor ding to
enbodi MEVE*Y, ORCREHE NS, MU IR S IR BB PRetE U AFHZRTPY to say,
i n enbadderenoluMn ery of tHetiaptit diodlaking aadobecdkaass a pnithial depslifigr med

based ~ reshal.d. valyue and. an,j ¢ si.gnal in the freqguenc mai n.
error diba e sie ST SRR L e Bt MU TNBREG T
GOB i sganexstangbe of a unity containing at |east one or nore bl ocks) based
on a threshold value which is different fromthe threshold val ue above and
an error detection state taking the obtained block as a unit. Then it is
det er ni ned widehapral Mecodwg emage Benegienitbedverataiebass! @ ghedd is a
b} o;:ﬁ @hMﬁWd@@b ltqmﬁg ﬁiqpﬁxﬁbng_cﬂeys Q%ﬁgcomla@QStt@ %J,:\&}i%n geodi ment

0 e present invention. e figure) reference, nuner a .is.an error
bl ock @BF?@EF{{]H&%& b%“‘stéﬁtalfn“’(p&tdﬁé'tk%l‘{fﬁﬁc A& U MAHORHNSY SiFH i s an
eL ror hh‘)i oexd iil@ﬂouirh‘e ﬁl@hﬂﬁ@i oM aseﬁphﬁlﬂal @%td)déﬂgnia‘gean \ghléﬁrthéeérﬁfoﬁb&at ion
thres val.ue. er_conponent s have been descri be ov_a.and are

tonot oo i rliter RO Pay GRLREDUN g oM e R S AR R e uBRBP B Ton wi 1
be om thmege akcadstedoandbhauietidtdecodehimege ingeerated adordaddettedheon neans)
4 may be.mefpyysed by the error block detection section =1 as shown with

reference to anv of enmbodi ment 1, enboclinment 2, enbodi nent 5 and
enbodi mrent G The oj ~er; ~l ~c~n of Il ~c~ m~emion ,w | bN cle:c~nmhul

| ~el ow. ~- W eneoghyaeix bnultipledingi bddtlonl StJ | fdrfddmé nindtipl&ingl agd M

al ysis secti on & arﬂS all al yS7S al | d decodi ng- of fhe i data and all

| ayer ieﬁ‘Fo‘Eﬁnﬁa? B Lﬁ?’ﬁ"fBgOl&‘%tﬂ?}?’ Sycyar a Yoy gﬁggr]rﬁ@?lofﬂl ck |ayer
i s pe>ahacwbibdiylayler,2(B2 ayoidad. biAstemeanesacktrdithpaodda@BGBzamiten. | THex col um
la of t i he We} it ( i, xal j - : . e (intra
encodeﬁ%@gﬂﬁiﬁ?‘e&%ﬁc%zggmn%ae# trlﬁlgxtg'ﬁglk )agtng y@ﬁ@ﬁ%‘g?’”??ﬁ&ﬁ%h@’gpr esents
bl ock esHicient icolusmpes spaupnseduitpasiapactéo a1 rane Hiwersapddnider secti on
=1. A %m}?hzla% &i;@ﬂaéts@&n‘giil Yddr ] Isgeﬁtam@ {&%EE{&%C?%M@'E%&%%&&F}M ond_
processQr an e_engoded. node i s,outp o the rever ecodi ng
Pimge. dBRepanepeed Saf Eesiqhal ing solitge i St forant ARl on not
mat chi regrebidir@Ihnpyatzaxs insulbipdeyed do aarersoded sy atraandendctheoenidgdal le is
out put kfi?sﬁ}éﬁ Id et 6 SRS Puflertsq that effect.. In enmboclinent 9) the GOB

g whi gﬁ s‘ﬁ{)\}\)/s bﬁocE '

nunber colum units is output to the error block
col umm detection section 10 by the syntax analysis section 1. Fig. ~5is a

flowchart shawzdng deyPHE 8EGh LR § PR 5dhd NeTRE 9¥2ag scan is a
scanning method which converts a two dimensional signal into a one
dimensional signal by scanning in a zigzag towards a coefficient in the lower
right from a coefficient in the upper left of the block.

The buffer 51 in Fig. 18 momentarily stores an input encoded bit
stream from the syntax multiplexing section 49 and transmits the encoded
bit stream depending on the condition of the transmission pathway from the
stored encoded bit stream. The buffer remainder which is the capacity of
the encoded bit stream stored in the buffer 51 is output to the encoded
control section 52.



bl ock col um detection section 10. Firstly the error block colum detection
section 10 determ nes whethex or not a block is a block contained at the
GOB header based on the GOB nunber I g input fromthe syntax anal ysis
section 1. Wien the determination is perforned, the error bl ock count
Aunber is initialized (step ST41). The determ nation is perforned as to
whet her the input error block detection signal ~ais "1" (step ST42 "No")
step ST= 13) and only when it is determ ned that the value is " (step
ST-13 " Yes"Theteeodgd spnblobclec o ot neurfbe\rrmc@nltndrtérfbm@dnﬁymlhcostep
STS 1) qteﬁhuﬁe"\’ﬂ(ﬂn btﬁ@ €bh O{h(pllﬂﬁge d?EﬁlCﬁhQQL S{lﬂpat utp'u@s e Q‘%)dé%bﬁp ST43
"No") e error count er r~~~ I ncrenen y stets
ST- I1 Qﬁkéﬂlﬂﬁé“@@ﬁ?amﬁlbbh’ﬂﬂ?ﬂ%@n@2¢@¢ﬂbP@@®14dount nunber and the
e~tex~nally set error determ nation threshold value 10b is perfornmed (step
ST-15). :~s a result of llle Conpar i son, en th ror blocli count.
nunber is | e8§ IHRAM @goéﬁl}’%ﬂ“tlést’% @r?’ﬁbmﬁ@@%‘ﬁhgné ?6Watgﬁr%§3ﬁd}rﬁé val ue 10b

(step gle\llcﬁ th{) a)ma&ﬁ@u\tﬁhbtﬂue_(hnd i:‘a ?ﬁilﬁ?hgﬁ Q/alstf}]_@i%MﬂchCE&e?%f@,?ElcpnhS 35 an
error ck colum |on i. a (step. : ot her hand,
when t KB'HSOrTHIP6E {h%ﬁﬁfﬁgﬁg‘ y a&eesa‘ioéﬁ'g’c‘}%@nmt %\é’lgir o:wbéf‘&nm nati on

t hr eshol dkxvedlue \ﬂmah(lstgepaﬁ'fﬂﬁn ‘AYeRkjmunhealied erestsl orivshauhpuidéo the

SW t chj 0 e | ack i Oa (step ST4
Iy TR RIIPE % uCh SHART SaE YOS REELIBR I INIPR Dect o
all bl 5@1&@1%@@&51 Heejpiwetsae)f@@@dmg @ yexflacad hy a mzt‘mn@madnumra | g i nput

from ¢ Bemsbax, A8l ¥alishoges | Metnolinennald g*vrg%si@nissa:ﬂgsgbegrsn ighe OB

have been I&Cf ?he (step reif

swi t chFeRgbs 8“0’6%%& e%pdqna VISR REHPY &oem eat dfopthek unit to

t he rem@se; qumasibaéIt@np@rf@ﬁﬁsaiﬁéctﬁze\/\ﬂmchbﬁ @Mefolbl eraf;e(?ll i get ection
col.um etection

St gnal thaS 15810 atg;'m \A %ﬁn % (v &\'h% h’r e m cijt t
si gnal a1 SIps: tnhlé ?cﬁ?lﬁ 1% tlrilcﬁ‘? 8% 01& IR du?i% % ST O ' ifdex col um
la of eheodddobk atrg am twohichecagr gesrerptes eesoded7im sgeca tlolinde infleentd ons of
the pr gﬁgﬂ%gg‘gg@dlﬁgmn@ﬁgeh@@de}pgﬁ sednhose described with reference to
enbodi nents 1, 2, d G additional description will be omtted. Thus
according to errbodl rrent 9, the determnation as to whether errors are
contai ned i nIﬁrer@mcndeedltb?,tthset d@s@mpwrphraissbats@db@ @ﬁCHdQGBi(ﬁld@GIﬁg)r med
twice in rrlgr col UE dete@blons tion ga n g bl ock

ot ect PUHBSct TRVAVES SVEB MItge SHECH ABCHLvE e Ralos PorE BB bi e to
suppr epsriormsposthiogohal yonhatsier,r or isdebesibima i drtairs qhersmnaeeff@/d”u ch

det er mgg n’ié’c%d*i@é?'i)% aﬁj’gﬂle‘a%%%ﬁ%g %ﬂ @h?'s&ﬁx‘é%!ag*ﬂb Gl g?zgéaédclégﬂ% not

contain errors ate deco thlittle
i nf | ueeE1asFingIther §ndmd@@|en&10ﬁ ?heema@anmetntym eans. r-)-~ In

ent | tocLt rrent ~). the nm age decocltng df wuce way wntttt'tsecl as shoran in
Fig. 1-1. ﬁnrevel the ¢]cwce b eunprisucl as ‘shawn n Ft~. -1G and
adapted o t AREMBHEIERF & i 28 oo CRAS GPMBTIELAS SN on whi ch a

rever s&'igl| u8tanid za;uammz;mtmamlexszohanﬁoramﬂaihioctlhan[temem@atynemtliezati on
Eggggs%%r 9%@%&9%&@%&1&1@ Qebfi6n &F OHALEFLy 28SHESH B FiECEE Ohe 1

DCT coefficient column 1f of the block unit output from the DCT section 42

may be input into the encoded data value control section 43. In this case,

the DCT coefficient column 1f of the block unit output from the DCT section

42 is input directly into the maximum value/minimum value control section

53. The maximum value/minimum value table storage section 2 has

maximum value tables and minimum value tables as shown in Fig. 12(a)-(d)

and Fig. 13(a)-(d).

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



I n enbodi nent 10, another arrangenent of the Sytlta~ IIII11I1tl]Jle tlng
_section 49 shown in enboclinent 4 or enbocliment 8 is shown. That is to
say, in enbodinent 10, an exanple is given of an imge e %p g %ﬁce
whi ch generates an encoded bit stredhh which allows the rggi pon of
.errors contained in an encoded bit streamin an | nmage decodlng eV|ce by
mul tiplexing a weighted coefficient | h used in an encoded data val ue
‘limting section 43 into an encoded bit st~~eam as header information. Fig.
-1i is ram o nage encod ng devi ce accord t tenth
_enbodi rrer”B?lzt H8“ ‘%é’ém ’nve fehn my%q,\ﬂon n’HCg> 4°r')ma(?q”%‘g‘n‘z}6ﬁents
of the |nagnnennodnn@edeuﬂoenadmordomgnﬂohembedymmmk:ﬁOhmMe\hnﬁssamﬁaas

t hose conponents as shown in enbodinment 4 in Fig. 24 or enbodinment 8 in
Fig. 42 ahd are designated by the same nunerals. Thus additi onal
description will be omtted. The encoded data value [imting section 43 in
Fig. 47 dRE ggggrlsed as shown in Fig. 48 for exanple) in the same way
as the enco ata value limting section 43 of the inage encodi ng device
i n enbodi nent 4 in Fig. 24 or Fig. 2G Oherwise it nmay be conprised as
shown in Fig. I:gf c?fﬁ%'ml g ahBtHeﬁeaﬁaﬂﬁre n2ef tHE ggﬁddﬂﬁt@al\{@ ue
limting section 4 i mage encodi ng device in e

or Fig. Umitipgneagsion; d3esbownnEhiembedimaniag |§hg@<ﬁlvcoe’lf‘habnveﬁ@ say. g

det er m n@dhbRirh &Et $AHR NP0 RS @maqehm@mmflm@g s@é@&dumne% 4 h4-hsmumgi ght ed
coeff|0|et detiarmnatlon ecti valuellmtln

ﬁ of the ? ﬁ lgatag

section ¥Bue HBPBPHP?’Ié’(T Wei Y fcé’dat%é’ﬁ?lsé &ftes BEHURY 340RLBEI y to

t he val itdnecoelfmfelsmhtappsammmnmrste}mlsxmaﬂi oT8i% alvel viahee méanmirage

val yel m ni num val ue control section 53 but also t.o the syntax mnul £i pl exi ng
r~r~ slglseécﬁbswte(iﬁqlthq/fréquqnéy #emnm)lsjamtemby uqﬁewfaaqnuend mﬂimmlynﬂ a: ~
rrultlplexm o r??'? nﬂwF tﬁlescrll d 8 g% is a block

i agl Ti 1919 Hopieing ARugs. s IHerefE PR gieg, TERIBE0SiRF GOL BB fhe

Si tuat i OghchBedBitCitre@t GRARAEARIABN0MARE doRiaiRdWRI ANERIC@if bigdaat | h is
mul tipl execl by the picture layer multiplexing section. In Fig. 50, Gis a
pi ct ur e TRpidéY. rrultl pl exi ng section, GL is a COB | ayer nmulti pI exi ng section,

& is a macro . a tiplexi section a

mul £ o1 ext g Sof e Stk a8 eFE R p St Tr Al e e 258 Ba P pea

bel ow. Moltitpl enbodimudnta ¢fi dher elesazylar mmehehQIPSC) Imhemlbodhnmt the smtart of
icture Xin

ect | on TpHikehBnOpHAh ks ROR ATl oY B dRlE UbEe BYeh MHIL e

wei ght edvdbder Aescathed: h Ton fide: f’#orﬂ ifhea \Méelghﬁ%h C@@%ﬁﬁ“?%ﬁ éﬁﬁewn@ﬁmmat i on

section s%cQBntﬂﬁ%\ﬁf&pﬁ?(ih@aéxﬂco\d@ﬁu@adal UhhielinsieGld 98ctich okddea @i ure

| ayer inf i.on are rmii pl exed. Fig. 51 shows %t he rel ati onshi p of

wei ght ed’a@g%@wepﬁs ﬁh t he encoded | anguage which corresponds to each

wei ghted coefficient Ih in enbodi nent 10. For exanple, if the weighted

coefficient | hrmaaéqe?-a‘{%ln“@f& nganﬁon »%ﬁfbé(aleyc%%!;%%gelow mul tipl exed as an

encoded | anguage e wel coefticrent s a value of "0.9", the
val ue "10" |s nmul ti pl exed as an encoded | anguage. |If the weighted

coefficient hrH@&m&dYﬁ%‘é%n&fol ‘séetifh 52t;mfyﬁhy%onéml io® tHU'qh'aH'ti%éﬁ@nas an
has a val.ue of t he

encoded | anguage. ed, coef fi Ci

val ue " £iep| §lzPruI1ti| g?éﬁ‘gdo’&sg :tr’ ol Ay ‘“gluaetj"é1 Q‘h@"éﬁcgb"edu%qlﬁtegt r eam

}/vihg h LTU|qTUa(ﬂt%ﬁJ|neﬁ@9$1f? 1datoghageeightéd te&ﬁetﬁnttdbtgﬁmmeéul@:htsaetmﬁoef ficient
t he ture lLayer infor t|on i ctur rt. gade. (P in.t pi cture

| ayer nﬁ?ttﬁﬁlq&??ﬁlﬁ §88t5|e8ﬁ % A3 | ‘ﬁepﬁ?c‘%(fﬁdié%a‘ﬁe”ﬁabi%‘ﬁléifg S3RA%% B-exi ng

section Gl. The GOB | ayer multiplexing section Gl multiplexes the GOB start

code {GBSC) shgyy %iéﬁ?eftc%ﬁic%nf d¥ermination section 9 has a table of

quantization step sizes 1d and weighted coefficients 1h as shown in Fig. 15
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described with reference to emhodiment 2. The table is used to determine a
weighted coefficient 1h which corresponds to a quantization step size 1d used
in the reverse quantization process of the block. The determined weighted

coefficient 1h is output to the maximum value/minimum value control



GOB | ayer 111f0i'lll a7l ~un ~~n~l the COIS Jp~er |forln;Wn alll ilyats tllo
reull into the ntlcrohlocl; lIryer nlultylewy section G ?. The macrobl ocl:
| ayer multl plemg~ section G 3 111111t11l1eleS the macrobl ock (I~~IB) |ayer
information in the encoded bit streaminput fromthe GOB | ayer mnultipl exi ng
section G1 anal oLItj)IltS the result. to the block data multipl exing
section G3. In the block data nultiplexing section G3, the quantization
i ndex colum la which is a two di nensional block unit is transforned into a
one di sensinodml quanti zation index colum |la by a zigzag scan order (refer
to Fig. 22). Variable length encoding is performed on the one dinensional
quanti zation index colum |a and using the obtained variable | ength
encodi ng Iah@magaaaﬂﬂblaﬁkﬂﬂmhaanhhehencsd&dshuiJsﬂeeaHMms n&ltﬂupIeYed
Therea, d p

I\’é htéﬁ%ggﬂlgc?%ﬂ Hgtt&]éggmrl gmé ?f ?f#tl th{f h]rié)g& ﬁhgl'il 101? :fdfl%lesl
49 as @@mt@b@p@ pseghalue 1y anvhlgsséhpn “EGG. thszwelrghgeds@e fisieatHl
di agr agQfs ApQLAeT Qrd”aﬁgl?x@edﬁarﬂizatthﬁl St whigpéﬁéi 'E‘lgaﬁSPEgQS[l 49 The

arrangengnt, s s fromthat shown in Fi In that the
encodi Hy M%@Uﬁﬁ@sdgaphg%eﬁw@ digop ‘éﬁ*@t ih ‘?geﬁ@tvﬂﬂmﬁtoifpﬁ@xed by the
pi ct ur gnlayehendihdh B2 £E6MEtE8 GizON AR O(Eﬂé?btbﬁ tRHht biPlegugd toy-2ltherdB | ayer

nul tipl exi,ng section G.1. The pictur er nultiplexing section GO
mul t i pr‘ék%%f*rf@eé?%%lafréhltab"e?aéﬁi‘ﬂ%0§ (PSC)) showing the start of the

picture layer information, and the picture layer information and outputs

th | t t h | Ltiplexi iy |

it ot exi g RECPRSHTE e Mtaln il BERLDE SpSiidn 51 @%EES Shovi ng t he
start bleiglited@officagrt 1 o (ﬁhﬁ’@l‘ll‘(ﬁi)le$ he teeoodiimguh aradua eblaranchthoor r esponds
to thegusjghiLeh aghdd ?r& €hE n‘u‘hfnﬂ?&&%aﬁx‘i@%ﬁl@%e%@@tﬁ‘a AR vl ﬁl' a

SECtIOﬂ

det erm nat.l on section and th | ayer. coef Icitent lhis
encodeH‘al]%F’r\’g“t u?amlél@HH%/vHa}‘H* 2 @ Stgllaga?ss‘tféls%‘r 88BoRAtaH AN s

mul ti phpdated Maheueneatiadtlle apdnaainasmweilgbtgbler) ~  coetlicient
m'om,~lion. '"rlie operation of the macroblocl; layer nultiplexing secUou

G? and the bloc) data nmultiplexing section 63 is the sane as that.
descri bed abdhe wpddiedehexiememn VaiuléﬂgbleB@ndmﬂirﬁhusnadﬂiue it allal ardescri pti on W.

11 be Qﬂbfvgeﬂx F‘IH P@O%g d%'sfnbé& r\gﬁ‘H‘ Péé[ﬁ%%t %Hb%ﬁﬁém@( ”F"&lh' pl exi ng

section I1S_S e 1n perations of

p~~eseﬁ{<a@rpﬁe>dqheeﬁ1tuawen tif @S§aW@ da@%ﬁé@e‘*@f@ﬁ%?ll rseée Wk tnteregnaodade to

errb;)fll BIE@bl(ﬂ:kQﬁuﬁB’@@db GEtHe Bloalads tired ed m@w@cgshtteu(wafﬁ&@ﬁcm R foogr wi I 1 be
om e

ove th .reference th e encodi ng
devi co AT pPSbds B3 HEPBHEBHOS GUP FEivelt 1f FLTOBE THAP A SIS Hat o val ue
limiti by thectdsen tHe vaslatéd eshomiin alaliee tpldatamigminfronmavale tablais encoded
bit st t T e,
corbi narrmsh f TTEL 100 Al EREEh g rAE L Atea e MR B BB i et 11
whi ch Béc)dédcis perrprtedvel 64 valnasdasths maxempar W@hm sablecafithe epderection of
errors dhﬂeié?&e'cﬂﬁﬁﬁm@ﬁ@ QEANGH (8vies n ARE ntidigeMevahee eiblenegiedvely stream
whi ch aIIo%g g Bﬁyeratlon of a decoded inage with little influence of
error s RGHBY the encoded bit stream In enbodinent 10, an inmage
encodi ng device is conprised as shown in Fig. 47 and a quantization index

| la of na. b ; |
cection 43 el ERinl kalf it ddlINL FoRAERORLARS S i RURaRRE 1O
t he bl ¢y a8 emidimenitndutini the q1%@1 e shewndanaFigl 48, IHQ#‘lemﬁg asection
43. In cbﬂilsc[fs%%eﬁo ddieriire m&ﬁé&tmtnd@qlme if ) @kcbdims thh'e%lﬁxﬁﬂhin out put

from th tion 42 t | trol 43.
L S R i R T St A

48 as sipalatedboy ether wfmghhael cosfficicard 1hs aadoperfonmbki g. cé@paifisen meoxi num
2 e bR KRS GAhACER09, PIE ARSI il hOa1td (3P @

maxi mum v a m_Ni mum
12(a) ~ (sh))x\anuy thjthl@(m;m(idgh cqlumn of the minimum value table updated by

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

exceeds the maximum value (i, j), the index value (i, j) 1s replaced by the

4



The DCT coeff~ciont colum if of tlI I>locl; unit output fiv~mthe encoded
data value control section -!3 is output to tl~e ctu.~ntizatioa section
-1~. Enbodi ment 11 In enbodinent |l, another arrangenent of the syntax

anal ysis section 1 shown in enbodinent " ? or enbodinment Gis shown. That is
to say, in enbodinent 11, an exanple is given of perform ng anal ysis of

wei ghted coefficient information used in an error bl ock detection section
=1 by an encoded bit streamwhich is generated by the inage encodi ng device
i n enbodismantm INIuEi §. N5Gd svheblthekadi agléxamalofe (he ovérsal thist thet ure of
an i ma d vy L

i nvent ?glr%%%\ggwgw QEef}ﬁﬁgi\Fxﬂﬂe&g) ?%npqu ruc%ugr}tjamgimg{}%”pﬁgggen%ecodl ng
devi celacdbrgithg \tduérﬁ?ﬁ@dpﬁaﬁﬁh atp jsdimmi@dsame as those conponents as shown
in enmbodinent 2 in Fig. 1~ or enbodinent Gin Fi g 33) corrponents are

desi gnat ed bx) ihe same nuneral s. Thus adgltl onal e criptign wll be

om tted. TheLdheporprafdansiaredihe saneasithese eepeb d’élk detaenremo neans) 4
in embegibyamhehd 3@Vl RAARIHH] I deeELipEofNOWNbE Bnfitidd. 57 for exanple) froma
maxi mum val ue/ mi ni num val ue tabl e storage section 2 and a maxi num

val uel m ni num val ue tabl e conparison section 3. O herw se as shown in Fig.
58, it rray béic anprdlsexainple of dhiedpoebding poifopnsdt bpnhst araagevsect i on 80

and 2 ol g GRELLHEL AR RO OBSSRTBANEBR 7R fo,BL. That 15 1o say, he

coefficient determ nation section 9 renobved fromthe error block detection

section 4 of Tepbadi B i3 é%uﬁmét'"t}l:é Uncddedd %oa‘er psrnm@ & 9518P' ock

detection section 4 in enb rrgt i own |.n ; e;rrbowrent 11,
si nce ghﬁ%‘r%‘éae&oﬁ’ilﬁ%ﬁeé gdRer Vg Bvilt ﬁ‘éefﬁﬁ’&é’é e]ﬁbo’cﬁ n@ ZeVithe i n
enbodi lﬂiﬁ@htﬂz@tﬂoﬁ @@é}ﬁ'éﬁé 1ds 1§hgmmn fidh &2 fuati go 241, ahbeth\@l ghted
coeff|C|enf§1|n ormation,is m'[| % Qﬁd bet . rehan toth%bﬁ ocled bit
sl | eamAYRREZALE00 5cq°é‘&ﬁ’mb g 0§ EMpck é‘ql pi 251503 HA taQ | ysis
secti osuthH Cade/ tBeSdrdrEte hmxihunihuduettabke, aﬁrdjlthednixhntum h,ealmei gl 3t ecl
coeffi gLpRl o 1})'@1&; tnd YRMte iod ?o#%a%he&fe?ﬁml%h??g - B ACHHRNREL Ln@MinteP V. L e
a e

S1'lItas an oef|C|en rmnation

sect i 0f§Ngo éwie ilé(ﬁ}ﬁdﬁﬂt) arh4¢l) jag dt &%a:yavmn@nnﬁ&meuhab}mw fRei num

val ue e@IRANIEOovalsectdie adeSAOWhowh Fh OFigd 16(@NGnid ey akbdisaeifitiei ent

positio | sop sectiop 81 shown in Fig. 58 perform processing usng~ a
V~- e gﬁF%edengeeh P Qﬁ{m?ﬂ tg‘lnput fromthe syntax analysis section 1. Fig. 59

is a block diagram showi ng the structure of a synt ax analysis section 1 in
enbodi nent 1 h f i cient
ot ormat L on AR gg; (aef bt kg Jahid PTES I TSI g

anal ysitabkeas ﬁbﬁwnrlzl Fg al%ﬁ)ct(b} are ayr@paae.@wéln §a§bdnd@n)va|h$e & the GOB | ayer

anal ysigh 23R4t Rk m%l‘lex'c%l@m'ﬁaﬁ a8lshevs IrAIes. W%hwaiué%ﬂepaf @ndghS is a

bl ock data_an IyS| S ct Th atjon of 't synt ysis section 1
shown .lﬁWFiS 5y1£é§ ewettf*w By s cRARH VoRt {F 35 {he
i nf or mahirGmum \tdiaenabletlsf}mwxamr}?lw L6(bpe Hastierhagehdleovaludiie B)aft code

anal ysi [0 e r anal tart &£ade; cont.aifed,hn an
i nput etfllgg‘%e 6%&1 %(%u% Lg@?ﬁ? @a%?%%@gtg?zrtwgode Cghows 1§ lﬂgc%re | ayer,
the endseeeatsrttheprtba@"l 50wt melvwmer (182 amidcthend rowy &Y Lahmlys”iﬂg“%éctl on 72.
If the @)ahyth@c}ngt(mﬁﬁmCMQesbm@ss}ﬁ)m IFagy €16(a).he encoded bit streamis
output to the GOB Layer analysis section 73. Wen a start code is anal yzed
whi ch does not match a fixed syntax, an error syntax detection signal le is
out put to thélleus the m@é&@@onﬁmd@xtdmémnmf flectutpabdlymi heomaximunei ght ed
coeff'waqag r{lcgfﬂigﬁrgﬁft 991@%&!0@1 s 3'15%\68 esnnf}fér fihaeahénaﬁammed by

the i nput streamin pi cture layer. a si's section r2. The
anal yz&@lemaolieghpyva 18tl1gadd F%Wéu Ellf’e !161Q>11\é3151?é)ftth@@de10éi‘hé el ection r

1. The Kigeafiad- szem@tﬂs;@l 1606 ValtleaTtithe 2" Sow Bt dsluin® b&@nedd ‘@r' sl Rek

detection secti
values m 1Re quantlzatlon index column la shown in Fig. 20.

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



:Walysis ol'the GO~ ip~er information is per!'ornmacl mthe (OB | ayer
anal ysis section .3 and the anal yzed encoded bit siremm ~s output. to the

| ~crol ~l ock la~"er ammlysis sec:ii~n i-!. Analysis of the macrobl ock |ayer
information is perfornmed in the macrobl ock |ayer analysis section ~ ~ allC
the anal yzed encoded bit streamis output to the block data anal ysis
section i 5. The encoded node | b contained in the anal yzed macrobl ock | ayer
1S Qutput tO the error block detection section =! and the quant.ization

st ep sclezece! dpuﬁrézulmwmw Lhgu ELHRNSK HIAUARD Zﬂhb@ﬁ\lmﬁc’ﬂ%ﬁﬂﬂ(5]101'|The bl ock
dat a anzjt Sis secti rms nal ysi s of bl OCF data L tion and
R 0g @

eu
out putTibe BrEpoBaTh BBt Brk madeeaTes P Red (hhau! s secti on
i 1. Qudnts zatiwgnlditoddx @ohmmnizatlmorﬁram etk ad. bMlekn chat adexf oaillmtl on and

e OISR L RLE it o Ba o0y R e S sEhLan eREkon 4
pi ct ur\eﬁluayvdImhnaﬂwelstlyuanorpdmwmhueum@mu vayes exisbd, ybesné@cva]@re 73, the
macr obl pehy '1§y§én@ﬂ&g&¥sbf ﬁ?&tﬂl%@e:%s ‘bf%n&&ﬁng' &C‘ieﬂﬁt @Ad2NRlYS1 eSection i
5) an error et ection si I's out € error- processor i
to tha)tesléﬁtﬁé‘t‘ﬁt higsholdamlugsa [ﬂh(b‘éldf thiggrapessfis saorheed srithagdmage of the

synt axdé%@@lﬂfs'c&v%'e(:tﬂb&ﬁd}né hewenihadabediognt thkl)gad 1§'19V\§os%h:§e Sfpt uation in
whi ch rTU|tIp exed é‘gﬂb\feﬁd coefficient Information IS ‘Er:%ltgl in the GOB

| ayer. Peph TR JBPLR P ﬁ%ecéﬂf’ﬁt RS FoRaig in smeede @Uectms\/vhu ch
anal yzgsd rwlgfeh@i feeth watghddditeneédhobkith iaf gen@taiton decodaddhuped in the

B | a di scussed bel ow.  The start go al Sl s sectionr 1
anal yz‘yeégllilt]\?{:gst es{lﬁflfenc&f e\/\h?léhcolngal@elqtlgl &Jenicﬁg?ﬁg’ tl%bﬁ encoded bit stream
When the anal yzed start code shows a picture |ayer) an encoded bit stream

|'s output topf E‘x%bBHfng% f4' 8 tha @%’nﬁégﬁl&sﬁ&{nb@{k <,707n de A€ RNLHR 1ﬁ”a' yé%g,

start code shows a ayer, nco strea IS outPut to

| ayer Wigaldpsprd @e&wemzmson indey ‘ec‘gh Rrla ofa bickawnit|is 18pyt yuletthe n ~ 2

al It~| Itenczo(dea Q4G Vakel @gftiol Qécgfc{mﬁBonPMtévfé? als“@h'éw?%hcl?i’@dz@:ﬂnes'[ r earr{ and

out pu enc it, sfreamto C anal ysi s section
P RO S PR Bl PGt bgRk S oh Pt o 2h THEE 8RR Mer ght e

coefflma@r&te andittineo Behayded dafaovatatilonithrglsensiqnud3. t he anal yzed encoded |

bit streamto the picture 1 ayes analysis section 7=1. The decoded wei ght ed

coefficient 1h is output to the error block detection section ~.. The

operation of kmehirmesebtheck (Tgestligicat wolwmselftafothe blockmarit Ratinitock dat a

anal ysfigns €ed DU ke@idS 4218 ix dﬁ@ctqiyewol {hRdnakey 8 RSl daki il @nal

d 1. b f I d d

mt oh GARS R RoR 5 e@ﬂm Entnded 5 alndlyiSRE sbivom 182 ke an

| ayer anadiysin vabed/mini@am trbhlenmbﬂe)bﬁo@age be@tam anadsymibsirment valme7~1 or the
bl ook flaha, 302y ¥3)Sn3SCLLAN. farfes 88 FORRT YIS o dRIacLiORsl gral. Le i

out put Y processor own ab
referefe to enmbodi nent 11) the |mage decodl ng device perforns decodl ng and
anal ysis of weighted coefficient information as threshold val ue updating

infornmati on from encqoded bit, stregm es.a thres oId al ue used
i n obtai ned We€g %&C endi g¢lpmmy, 1 I‘?faﬂée g’i Cir Mk QUiPEY €not an
error hfadanimi wﬂue/mannelmoelgmebldon%idle%@tﬁmm b63da§od1eplubaﬁedt}@n t he
updat ed thres

oIdv Th it e erfor Ld_dgtection of
errorsd Hﬁf‘@ﬁ?ﬁ Bdlds'yn#gg?r 8“?88 h@l’aﬁl@ SecB ?8 Eg %et hlittle
i nfl uequan@fza&mnosecmontm N Qunamﬂmmtmmmmm bolinsnh rlears outmlﬂrtboﬂrerrent 11,

an img&%gﬁgﬂgt%ﬁ% énggrrprl sed as shown in Fig. 5G However as shown

in Fig Icient colum if of the block unit output from
t he reverse quantlzatlon processor 5 may be input into the error block

det ect ERRb SEH AN 4-

In embodiment 5, another arrangement of an ervor block detection
section 4 shown in embodiment 11is shown. Thatis to say, in embodiment 5,

an example is given of an image decoding device which detects exrors on a



The error block detection section q may be conprised as shown in Fig. 5 ~
as shown above or mw lie conpr~sc~cl as shown mhy. 58 The maxi num val ue /
“mnimumw ue table storage section '? showmin Fig. 5 i %a ﬁ\ égpmval ue
tabl e and a nmmum val ue tabl e such 48 shom of the error %% gstion
~section -1 in Fig. 1'?(a)~(cl) and Fig. 13(a)~(cl). The DCT coe ICI ent
colum if of the block unit is output to the reverse DCTI decodi ng i nage
“generator G when the error block detection signal 4a is "0" by the

i€ ohi g, SRt 90 8800, 3 YL AN 00 LIBCBRLOE PLOSESSRL,d hE, 0 g8 o

bl ock detéection si i hent
anot her a‘rlﬂangmmamesmbnt hec rsrizngax Tr}us 5 pleakiimged dot tlom pasitshowh tha last

enmbodi ”Elr'\t'llid 95efﬁ@;%?iqéﬁml1 BelcSeod W@nr)ThﬁEn'c%a 911?]@3511 i, SRRl RO (A2, - an

exanpl e mage encodi ng devi ce enerat es -an encoded
bit st reaawbl?ad\wrmaum @mztgwecmpna ogderin avrinpfeecsicons heonf aitdeck initam
encoded bj,t tream an i mage decoding device by the nultiplexing of a
valid coe}hﬁ Eﬁqé‘ﬁ?cyt‘#‘?f%aéﬂol d value used in an encoded data value limting
section 43 to an encoded bit streamas a header information. Fig. & is a

bl ock di agram ofigt pe j9uer1akk @é%whqﬁwfenp{ma e 'd@@&ﬁn%rt?rﬁqté‘?ccdi?ﬂ@?ofa .
resen I nve e str.u ure o e

accor di ng,b{t rrg & I ment &%2 of t %%I on

i mage encdd ngmAstireent GLothE Ryesd teF‘f‘?)‘(ﬁ:ﬁ'%"r?srht enalrustur s of stife IR@Ehose

COWponentd:‘ec@&lrfgh@éM’icé Ac&itibgg neatfifthiembFbdimént didfererbloch @ﬂipa&eﬂ Wwithg. 42.

desor pt 1B SHATIRER SQRe e e e e BT EE PR AIRE I hERPhGrLedsAtas

descri pt| .

(encoded ottdy an whhtianl diros bhcg:]crréeﬁes)mnrseembnc(enmtblekrrbeyemommmn&)ed as

shownlnF 1 [. e m t, el ction
hg Od&‘(‘i fl% ﬁg*gh%a 1I159L &@%&P&PQS&#@ 4""\3%1"1‘ b‘é dbd cnll{) ed'Bel3&’

43 as in‘e as S € comp fised
of the edBobig Zj'at%ﬂ valmyaﬂndrwqqfﬁgleslécm@soﬁonsstasagmmtmn érzcbtsdarmdzds I'n

ei t her cgggfﬁdéh%%blﬁahp]aglsotnh&c\f@d d coefficient position (;
stora~: e section 80 C:ontainecl In the encoded clala w ue 1111111111

se~:non -13 Qutputs the four types of valid coetficlent thresholil value Ii
in the valid c@fdpmretionpsfhkiinnestion agdl bedesaib&Dbilpvw.he s~'11tal
LTIl ermy section (nultiplexing neans) -1J in operations other than
those described n~ith respect to enbodi ment r or enbodi ment 8. The
operation of tfA&esgmioated lttstm@mi ¥olngadt indn the symtaxbendbses isbestorbdl ow.

Fig. G3 a f fy | M

section 'ngd %\}Pélgﬁﬁ c%g%?‘?%ﬁ nt tﬁ?‘i}éé Eﬁ %ngqu @T %P&%M tSIugh(rara?u“%l tipl exed
in the pPtyrelavgreFORII2YS Bldebloek daver B ahermad bynd. da3syatatct ure as
enbodi nent 10 as shown in Fig. 50. The operation of the invention wll be

described bel Ws a result, the quantization index column 1la of the obtained block
unit (8 pixels x 8 lines) is output to the valid coefficient position comparison
section 81. The encoded mode (intra encoded mode/ inter encoded mode) 1b
is output to the valid coefficient position storage section 80 and the reverse
DCT/decoding image generator 6. The block number lc. which is block
position information is output to the valid coefficient position storage section
80. The quantization step size 1d is output to the reverse quantization

processor 3.

At this time, an exrvor syntax detection signal le is output to the exror
processor 7 when layer information or image data is analyzed which does not
match the H. 263 syntax.

The valid coefficient position storage section 80 as shown in Fig. 28
stores a threshold value (hereafter valid coefficient threshold value) which



| V~lultiplexing of a picture |ayer code (PSC) which shows the start of
picture layer information is perfornmed by the picture layer nulti pI exi ng
section 0. Thereafter the encodi ng | anguage whi ch corresponds to
effective weighted coefficient |i iaput fromthe encodedsdBﬂIiU*@eﬁhG@t
limting section 43 and the picture layer information ai~e- %P@?%@%(ed

Fig. 64 shows the relationship of effective weighted coefficient Ii and the
encoded | anguage which corresponds to each effective weighted coefficient
li. Basically the valid coefficient threshold value |i (O- GB!) is.shown in
_binary disps Ay Angemérediee aes o 2BRFILY SN at hrbshal ey Pasadares val ue
of 54 GQIEI?*fI]eEoﬁ)%oFth é@ﬁ’ox (MF@@E@&EQ@ﬁﬂmde‘ﬂm {‘ﬁﬁﬂﬁﬂﬂ?g R&fbhk) ur) '1HQ110% i's
mul tip { as an enco | anguage. e va coef i.ent threshold
val ue | (i he cncodedimaderl b agh ceam@@néﬂéede centbeianis fepshdld malﬁponsent )

"011100' qele%té‘&”ah'dpbt‘?ﬁiﬁﬁ b”ése@nm@@ﬁ@ Jal @ngdpagent Imennm% %3 thd pRekfi ci ent
threshol d value li pes v &) erencoded, |um nance conponent),

"100100'244 %Ilﬁlaﬁl et ‘@CF ’éﬂ’é%d Z\‘?féruage When the valid coefficient
t hreshol d vaI ue |li takes val ue of " (inter-encoded) col or di ffer ence

corrponent)) 01 101 i Iexed as, an encodi.ng | angua T11 E
Gt a1t bt 1 A Phrashaldelis heBel Gred ThoraRPag! SehssiRs & the iFase
macnoul cignal llslylerfhfnﬁﬁqueing}édpmglmle(pmcm&l)@heazakﬂxeishewhigtm Rebit 0 mul i i pl e~i ng

section G3..isS | s.tha S enhocl i nt~nt

o cove. RRRtEHE i dteg PRl SRR PREi blhchRbnb T hR-EERERositia

encoded obilie steffarensfof ehbdmemrﬂovklzomtopant wivegnitee blpnk ax searinadwvést ng

section, e%z gﬁ%% EQ d Fig. G5, an encoded | anguage for a valid
thres d vaI

coeffici ue |i for lum nance conmponents and col or
difference conponents is nultiplexed as valid coefficient threshold val ue

i nformation aFoeae&Iamﬁlbewmﬁth@teh@o@émﬂ@@b odeet: ogﬁahe@ WVl dFi Gleur €
| ayer i L} mat i on. her. era:p are.th e. sane s t hos, de crlbavmth
r ef ereng NEBRGH ntw}fm d pﬁ‘?dng’ddm PHRAIMOFedR r f
omi ttedcoe‘fﬁcﬁémvwbsahmvetomgeoseﬂntmg 80 Seﬁlé:nhdlthbr\talﬂ&coéfﬁeldnﬁa@@eﬂikﬁddl ng
device pultd ol 9%85 . ¥3ld.daRRLELCLaNb oXBh IS i nol, By ¥l dngaehid ahent

a ue

posi tion sl‘Iorage sec i t111g section
43 as tnnabhoarmodndonm itbrandiee ibdecdy nantleony 16 and qutplissélle reswlh tencoded
bit stream a8d2osffidfpRfitiP82es o fRlticang1. Thus it is possible to
performeffective detection of errors in an image decodi ng device when used
in conbination with the i mage decodi ng device as shown above with reference
t o enbodi ment Fig.29 is adlposisiltl of the peressioé the vartizb dedTibien t 3igse@on whi ch

al | ows rati f, a decoded image with [ittle influence of errors
cont ai nEeJc}nP% ﬁ Sgﬁtggrdg b|t stream In enbodi nent 12 above, the valid

coefficient threshold value |Ii of the valid coefficient position storage
section 80 usgg. u ttiﬂevrﬂﬂfQMc%R%o%ﬁhéi?gbm%hsGH ReEbL AN ddciBates

mul tiplexed. as th eshfgl d va | a{nﬁtl onegg ncoded .bi.t str am as a
sect i on2PoAEABeth RSP IEOR eH'q AesteMabBetPedangnt AePE it |

secti onhfg?nels%%e@éf@btt@n{ﬁ&mm 1Eliaxlq11alﬂtilz’ia|tﬂﬁi A duix mlmn/xallueoﬂ abjieclof the
maxi num val uel meﬁerrum val ue ablf ﬁq.rﬁ%e iﬁCt |a‘§) afﬁﬁ resh I d val ue,
the val BBMY FGHATSRe Thas&2A8nTAEE (875 v %H}FEG dgeb ‘il t158 exed to
t he enconegatéd vsitheamadisl tcheffsholtdthreshohhtviabme advtpobdromneme viEhd ~~ In
enbocl i Q r 1 I the S~'Iltal (~n,~Iws section
1 shomngglse%ﬁé% o Q’ ft % %)?Jeeg%&@%rr%{%gﬁ%lj Slrgjgghovvn. That is to sav, in
enbodi nent 13, an exanple ~s given of an inpg~e clecocling device

perform ng angfyes %cm%f fo‘(ﬁId @h&pa;éﬂ rdcelat gatém&smfﬂ tha! uﬁla Rhefidnd on by an

encoded bit_ stirea erafed in az nggf eri;P ng devi.ce accor di ng
to enbodiuesheldival u@@tse?c’tqsdt Fthe COBTRALEHY AFISBP 1 47 aFeSeh@otfielepitiSstreami s
perfor thliﬁtsé%dax?@ntoﬁl%l&lkt@ét@@ﬂoﬂ@igrﬁl%%fépCS’@BB) t oasheloghsmehaed | i . Fi g.

GG is a block cli agram o%?t,)l;}e“ raI I ture of an | ma%e de%&ci\ng devi ce

accor di Wy OFReL B3RE e 6r‘é nPeRP I 28 HE & THe ucture of
the i magetedgendtifigaldeyviscep scmqudl ng to errbodl ment 13 is the sane as that
shown in enbodinent 5 in Fig. 2 i or enboclinent Gin Fig. 33, conponents
are designated by the sane nunerals. Thus adclitional description wll be
omtted. In exhoditmhtexhdyplehe ere gnotdsschf det ectidonostfictananp¢stinor bl ock
detection neans) 4 may be conprised as shown in Fig. Gr for exanple, in
t he sanme manner as the error bl ock detection section 4 in enbodi nent 5
(refer to Fig. 27). Oherwise it may be conprised as shown in Fig. &3, it
may be conprised as the error block detection section :1 in enbodinent G
(refer to Fig. 33). The valid coefficient position storage section 80

rral nt a| ns the vaI | d coeffl CI ent thr eshol d vaI ue i anal yzed from t he

o, r o o o - " o



r;r; 67 Substitute Sheet 6 June 2002 The yciure |layer analysis section
~ ? perforns annlswis of wwnl ' coefficient threshold value information and
picture layer |llfol"'171~t1011 117 711 Illj)LIt encoded bit. stream and
outputs the alalyzed encoded bit strealu to tile start code anal ysis
section '~ 1. The decoded valid coefficient thresholil value |li is output
to the error block detection section ~. Wien |ayer information is analyzed
in the picture |layer analysis section r2 which does not match a fixed
synt axcoidPaBEHRsesY Mt 31 WAl Betliconiségnalow e is output to the error
processor i to that effect. The operation of the start code anal ysis
section i 1, the COB |layer analysis section i 3, the nmacrobl och |ayer
anal ysi s secFigpr3(7siovendntexanpbleck adqi antanatiys isdeeadliiom ?5 {discdle sane as
the op t f I: t .11 as shomn in
EGURLERRe QiR ARPQELARINET HORENE BAF BubRpERRot (FER cdufs
accordﬂﬁ@ D@TbhbébﬁnﬁmESQGﬂﬁﬂhgﬂlHhée(hﬁeéﬁinyﬂd@V1@eawhzab®mnndecodlng and
anal ySbaumn vigy sﬁo@ﬁeﬁﬁue@ﬁ Byhnigs hiohde o uﬁahn&%wo ga fhpgshol d
val ue upda |nb information by an encode i £ stream and ates a threshold
val ue BBERFGADIEStEAMRI ned ef fective wei ghted coefficient I|. It is
determ ned whether or not an error is contained in an encoded bit streamto
be decoded b ?eg.oq t he ﬁggﬁted t §§£0|d vaIu Thus it js possiple to
pex~forrn ra@‘&'d%t@é?ﬁb eEMOFE it Shy &g t?%ﬁﬁﬂahogfﬁt uZwef t o
generathaaaﬂecamednhnhgglmhghageBhbeum@ﬁhuaﬂcanohuﬁtﬂdmOhmmhannEﬂ in the
encode i I, gent odlnent 1 anat arrangenment of
t he |ngggséﬂ§%%{ (ﬁg@ﬁgéﬁgs ghéu?ﬁléﬁ%%ﬁﬂﬂgﬁ?(Qhu 235107W shown.
That i &ig. o%@}lalyzeseﬂneommdedlbn streagxahptamés tye \earodéd dnt stmegen encodi ng
devi ce“mdwmmg ’e&B@Qidaglt%%Fo% Maeq%idlhﬁ' Papéh ﬁ&ﬁﬁ%%?&n& Wygkd I g

operatlon contr i nfor t|on and a synt ax ~¢ing section which
mul ti ptiss Oﬁﬁg&‘hﬁtﬂ? (‘Wé}llé‘a‘f?léPl S%?’fqtéiié%tthﬁl%tkﬁlitbutl on linlltlng
operation control information) whi ch inclicates whether an [ rrage si gnal

distributi i limt t ut
Sthe':I -u6I 33 %%Eb%‘irgs?ﬁgfe v%hé)(go r#‘ %ﬁqﬁmuﬁs eftsedctﬁ'a CY } Izeg |en
t hat v<befficoodf postiientst@idgst &élclrehlBQOa ‘Bt foinboloheliffatdre £0d 1bberd

LT fol ehbbadd 81%1:911 {d ff& G)%gesdnhﬁ{e BtHerMdnd Sth@%sﬁt%jn ;o? tﬁ@ébs&ﬂﬁ?ﬁ:&' gnal

distributjon In domai n, encodi ng orne an added

i mit \ﬁmﬁﬁcr@stp@cthet%gmeomeil§ﬂrtbslﬁu@i12@ftlomh@d@@rowmlfM:bkmk unphen
coef fi @leeme(ﬂw hhbatidod@ad! bm ém@ano@@;i@&m@ aqnépel isnfiy et o 4'hdi cat es

that a | i S ,not nlrra ution.in

{ r equo Ry BB AS FHOtn B alkg ks TAN RESAGRISEF oM EHERoRES B S e o
Fig. 782'svaueladiigd22gr am of the overall structure of an inmage encoding
devi ce according to enbodi ment 14 of the present invention. The points of
difference in the structure of the inmage encodin g de~i ce accaordin

enbodi ment 1PiReERe Kegult Rbélke romeasan marforgedi! Y'#hér‘vaéld/\ﬁqelfﬁ@éngescr i bed

bel ow. ploRitkdid coriBhrBénisecBor W1t SHWY tISRCIHOPoANEn! 432P Df QHSflfistcirﬁm
cListz~ |%&{|on limtin ﬁeratlo cont.r ol |nformslt|o:$‘g enc data
Cal ve. CPRIGEE: o oR ReBRBUt G GeR & Do GanFRE DR MES O1m8 Pt be e
t hat shhmnbhonkamﬂnmddmdedaawvithh arebdedrige sttﬁed-?ngconlamlhg am\erber as t hat
shown i i t | f Fi «@7l. « t shown
in enb Fﬁ{e%ﬂ?" v‘\nt]]iehvllar]'{éé# ée&éﬁ@eeg% E ;ﬁ%hBP%Vé}%e %I th Vaq@g gs '?ﬁltk)nghom in
enbodi rerhegwitahing seetiemeas an pixpr bock tiﬁ@Cthersagmidn‘la)f the invention
will. be described bel ow.
The switching section 8 outputs the quantization index column la 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

1a of the block unit to the error processor 7 when the error block detection

signal 4a has a value of “1”.



A quantization index colum |la of a block unit output fromthe quantization
section 44 is input to the switching section 87. The sw tching section 87
out puts the quantization index colum |la to the encoded data vaI imting
section 43 when the coefficient distgibution liniting ope? %%%ﬁrol
information ,lj indicates that a linmit is applied to an |naé%“@F
distribution in the frequency domain. When this is not the case, the
‘switching section 8 7 outputs the quantization index colum la to the
syntax mul tipl exing section (nultiplexing nmeans) 49 and the parti al
.decoding estimation error signal generator 45 w thout passing through the
encodi ng dat a \Bihae ofher bpracp tset 0O etdeviceggeSilessdahate SheetdesciHbddne
2002 The f.t be
P escri bopripdi®icis bR SUdbiLL Do BNyl dplitior & syntax
mul tipl exi ng section —19 whi ch nul tipl exes coefficient distribution

limting operati %loxén{c%mtn' Oeolémbg@ilpexbtp% tf‘&e}‘%’%% ﬁnﬁlélht}l“pl exi ng

section Q). Thé p| c ure | éXin Pl exi ng
on a pi ctdevieshasta owdia @Eﬁﬁpam:l threshold vtalhee sthich &f aptlutesheld sylre

| nf ormat ixilch aRGAEOH Nthd ANHAGEquBALIE. GOTCIROAIS rsiﬂlvj%hﬁ%l?&%f ci ent

dlStI’Ibuthé)PHmtln operatloncntro or mat Is eternally
gi ven, artt® FRe‘eHEE domain. oY &y deferminadeyhasher orimet AUEHQF éRi‘tﬁ’@eéfn% he

coeffici %E‘tt sﬁl‘e%ﬁﬁ 'o@Udét%“té I3y Bédbﬁle@pBﬁ%d R E’r?é‘tvraWd tégfﬁ"cf@)tt' Qebholgonsi st's
of nmulti Xi ng .a . val ue. 0 r?i% othe encoded |£ treggmto when t he
tﬁhﬁ ig) cq

coeffici ﬁ ugyald, F}b%tﬂoéﬁlqr? g %ﬁ’é’rgaﬁ”éﬁu%ﬁﬁ BheRd1§ 3sting 1n
i ndi cat ealgtzhgtscanlnum tor@ui. StBhwnitt h;epd)srmlgle i lgélt'ﬁblrﬂlﬁtplid Rletb@ior Bf hAe

frequenc | ti x v.al when ere is no limt on
t he imag 8&‘%‘”&?? ﬁltabf’? IEg‘teaes &ﬁUeEE:V %HBQ%SI AeO0aEAT %R of the
GOB | ayede eldl phege nglthehtnlenn@upnch@ nawoubkontaihaden el enqodestibig
section Cgi:g I the block data nultiplexing section G3 is the same as that
described wth reference to enbodi nent 12 and thus additional description
will be omtted. Fig. “r2 shows an exanple of an encoded bit stream out put

froma syntax Iieidbiderdend SS%tin@ﬂ eaeedalﬁgtmmd@é\é shéwnAn BiOWT WAs Fi g.

i 2, the coeff,i di st rijoution Ch-Pq% eratl contr ol |nf%r?nat|onlj

2l e oate et Age delidinB Yl SRE Ay EORuIRed Ao | bl

oper at i om FsgtSfbaadrmiaaﬁedrsatthdw eilDET apefficient emlelmm If of enblodk it 3, -,

7, 8 do i 0t th
Ao AT el AERREABEAGB, Wrbde 5. STRLY B infis  ShavmARaye i L1

ref er ence since I mage encoc |ng evice I's a
to nul tlblloéb d@éeqtmrbﬁemord4u stnihution 11nlit111f 70 Substitute Sheet 6
June 2002 operot~on control infrrminou |y to header inl'onmon. the m, ~~e

cl eco~l Wg devj can ¢ er m ne. sed coef i CI nbut 1011
| ~ni tip oper at1 ﬁhl:soﬁf‘?%l K¢ I%@Ptlff% Olnlb‘l‘ge‘f COMARRRE hR (O &%g’? Cgr/
~| et eci | omtpsiiofitam behé ~syhtaar mpalysidheecfoor el st inpupansd btlee tnevpmef ormthe

d f t r at d i t1' Ealll
Wi h eraBRRLoRG) bloRRs Yo, NPT AR 18, PR aGalllo RHGRCBRREE 1B 5
cont ai negeiformpd innbedeayesse qgam@a@ﬁlon processor 5, it is input into the valid

coefficient comparison section 81 of the error block detection section 4.

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 ervor block detection signal 4a takes a value of “0” and 1s output to
the error processor 7 when the error block detection signal 4a takes a value
of “1”.

Embodiment 6

Embodiment 6 comprises another arrangement of the error block



The i mage encocling device in enbodinment 1.~ is co~npl~ised as shown in
Fig. 10 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 -12 is
input 1 t.o the switching section 8 44 The swi tchi ng sect Bebstiute Shaebut s
the DCT coefficient colum if of the block unit to the encod@dufad®2val ue
limting section -13 based on the coefficient distribution limting
operation control information |j when the coefficient distribution limting
operatioq cont r ol inforrr?tion ,I.j ipdicates a limt on the imge sjignal

di stri but PBEI0R $HE0Nr Lghenay Yathae freDre A0 FRE BRYEI GY-ent NBIPST i BoEkon
limiti ngd@@ﬁﬁgﬁﬂ Qéhrfgﬁ?yrQi _e'n'i"]ﬁ(ﬁtiﬁ?etﬂfoﬁ &dmcégﬁs'Sap@Midtl r"}%‘e?@é_i?mfﬁ_lhi@@ﬂo]?ﬂ thg7
i mage signal distr.i ion in requenc omain, . S ching section
out put s ?ﬁélermefﬁ Bt PEY@NPIOSS| (HE T OTOReGIHE B BEETRAEIER 1t by The

quant i zath @Rtis8Ebh Oftefd: dizei 1Hd PR3SERJeIBEHO AR el B de e Ofledndalied At ue
limting _section =13. IEgbo%iegggt .%5 I n enbodi ment 15) another, arrangenent
of the i MRGRMUEEBAIHE WY Fe203 ATUERHTIPTESSHEb ENFRATNE 1022 Blogk epits
shown. TDatedtion ¢s pryforinmedrjodhegnssition af thedasphealid cobffiend wireri mage

decodi ng_devi.ce whi ch perfo nal ysi . coefficient distribution.
it ng SR aE g et Sier i TFL TR Y & Ffh el Shi p BB a e e St P
gener at ean im aglesigmagmlenuodf adladyvind ias thefequcheddomainhe enbodi ment 14
and determ nes, based on the coefficient distribution limting operation
control information |j, whether or not an operation related to error
detection of eFiks sonthdreled dgrapnof actnede slecodmadavichascar ding to

1oer1(‘g or geanb{%aﬁnergrle ist qhb! Qﬁé"s_eﬁki ?Wéx%tﬁ)@rgf tm?e Ogtﬁﬁ.?dultrﬁ%f Ut%teU’itﬁla%fe an

i mmge decocl.ing ,devi ce accorclin . e nt,15 o e.present,

i nventi o .COﬁlHéggdsmesacaPrﬁwgf@e?*ghealmﬁng%@i G feomy Gt cbsdcts of
t he i nageitiesddiange to7einBobdish éntud easSepat'ds theJuner BDR2X détenten ascgbawn m
emhc~ol >nnt s. v ? (. h jenc:nl e~ I I g .1

ot or enceiinbios derealhnrmelsly; | A"t Btk dng SftekBoh fhorioh 4

coef ficiwinl bel desailed.i ofn IFig5i33, - isparweighied crnelBrientf datermingtign The
oper at i aefibn! PRVIBVETHI 87 Whbr BlodeSibiiesh RELAYL 4~ SHAR! hZgkidAcandex
colum | a .a block unit output fi~orn the synta~ analysis sectlon

(anal ysi9eH¥&ARY. 1 is input to the switching section 11. The switching
section 11 outputs the quantization index colum la of the block unit to
the error bl ock det eg:tti on f ction gerror1 ng O{ek dstg%t Lon means) ~ when the
coefficient distyBEaHH P IS G™ l;%’r‘gﬁil fi FEORPET B8 %r nation 1

indicates that a limt is applied to an image signal distribution in the
frequency dong : i ey, 4 ¢hent ;4 i WoTa RSN iy ration
control inf opﬁra}?? %X@&Pg})ﬂgﬁ%ﬁ}@@% éﬂ[o’;g}# gyﬁﬁpta %%%%?f@?iﬂtf an

i mage siapthPnaixsis ppdt fenoding ohéhe pmpgenestajandiaachtlages wpiemaipsettion 11
out put s thegrigtiartlagat iGOB IRgex reaheblodkd 29kr he pelfelnddadcot dinigh Hever se
guant i s%tg'éan rocessor 5. Fig. 75 is a block diagramof the structure of a
synt a~c a?vgti "section 1 and shows the analysis of nultiplexed
coefficient distribution linmting operation control information Ij in the
picture 'ayer:A.?TQ??-eQ rgfg#.l%ﬂti%tiBHgnﬁ%éQEgﬁirﬁlﬂallaya‘tﬁe.so%%hfé@ﬂlgmhﬁﬁ

anal yzes nul tipfe: ced coefficient distribution 117 mting operation control

i nf or mat(BopiNels ixn 8t hnepi ta gnepwtajerthei validecogBimenb@gsHaImbwonTRRISHPer at i on
of the %ngiﬁn%de.ﬁp@hé@deﬂ $88E 10Nir{tha dSdEDE d BYRIteRBALYE BmDEES 10N 73,

t he macrobl ock | ayer galy ‘IL*FE section 7~ and the bl og&eada a, anal ¥S| S

sect i on OPEPPE tPhdesy EnlRSE i P dthiaER FesHaPeRt A BABEYPRENt 11
S_nd tthD(.antléldo@mé iHRRer ERhéi1eMmomid. | Aﬁbl_@ﬁ%ctﬁ@mb_eﬁna% yvshi&goi-gm@eéﬁﬁsf:i ent
istri ign liniting operati.on control.infqrmatian. and..pi cture | ayer

i nf or matr'® 'PQSHWH& aj\ons q Bb‘tt tBﬁ@Sd‘éagl‘g??e@HeégnW%u IP@tt?)]iac,gteure

| ayer amatpshV|EeA jadntiz2tiandtansiandldizeditpnc odlelde béterse yeantizationt put to

the start code anal ysi s sect, Fed o T, cod coeff.icigent distribution
i t1 g BETat ot Bnt PETER P gk cien e EEARHoR dELlbe S
At this time, when image data or layer information not matching H.
263 syntax 1s analyzed, an error syntax detection signal le is output to the



72 Substitute Sheet - 6 June 2002 output to the ~~~~itcl~ing section 11.
Wien |a~'er information not I11i3tcll111~~ a fixed synt a~ ~s anal yzed in
the picture Dyer analysis section ~?. an error syntax detection signal le
to that effect 1S CQLltpllt tO the error processor r. As shown above with
reference to enbodi nent 15, the inmage decoding device is adapted to decode
and anal yze coefficient distribution [imting operation control information
| j by an encoded bit stream and can determ ned whet her or not error
detection is perfornmed bas on the coefficient distribution [imting
operatﬁaﬂerﬂf bo’rh?éPﬁhFﬁBH |,j. Therefore effective detection of errors
can be perforned and it is possible to generate a decoded image with little

i nfluence of grrors Y ncoded bhit str decodi ng
dovi ce i enbEhraRe IR, N GRREE o sl h TEMES o ATMSHP Oy o
conpr i tade @f EosizaionFsigy $iGe 1nandiveeighsal codtficpumantihzas Bbﬂ\\’hnld}ex col um

| a of | oc Lo t he, anal is.section 1 is such that
DCT coe&felsg‘l en—{(w"épdhtea%to@ma% mlemls]v?ngigchf ﬁlcf ¥]| thf%é{fl Sg?p r&fer se
quant i ¥&wmised in sep@rsmnmmzarhmtnh@ ocesengof qddnfck radétemseed usmSthe

Fur t hegme e Vﬂ‘l‘r“@ deherhiedd '&é@ﬂ%e@'c’%&fﬁ&é‘ﬁé Oh 1%”1)&’%51& opend hamcont rol

i nformati romthe syntaxXx anal ysis section dicates a limt on the
i mage %qeéﬁ‘éllenélﬂ@ﬂ*}%h%%ﬁa’r‘ﬁo‘ﬁ recti¢tbBliency dommin, it is output to the
error bl ock detection section 4 by the sw tching secti on 11. On the other
hand, when t ecoeff|0| di stri |onI|mt| per at j,on ¢gnt r,ol
i nformation 195 CIBEWIfot f}hequaP 23 IPPrﬁtlepoﬂz‘fﬁgl ”rrz L}‘f g dif ri but i on
i n t hewergoednogfftdoemi bh it e tswiined arrgd satpwions the m:nﬂxpmt‘l; 1t’ helfD{diE

coeffi t I eg»s] I rgthon section
6 Emb {égﬂﬁzgﬁhé@ﬁ}s% gdtlpg}éaetée tﬁ§n (geagorg Salxqpfaessggg\fjim ﬁ}G

descr i Beaiweightie dmeﬁ&me@bdbllﬁtde@w@mea am r@@r’frmst;ﬂert patahaey 1i0s. n{fnl t or ed

ﬁgﬁl tcggli{]eha%zgﬁo@rsféysﬁleqqkis(é@&ma 'tHQn%‘?f(étq'u%Pto 16SREEE QLR «Pased on a

bl ock di agram o ge degocl i ng deV| ce
accor cfi eﬂé tede“r?fﬁ%‘s\ﬁ’éhtl lllédf’ltenﬁlﬂlel%p?’é @HﬁPPhﬁﬁﬁB?d’g‘j‘ ug n0gy. ﬂ
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Vﬁlye) vaild coelficient position compangon section gf calculates a
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On the other hand, when the received signal strength is equal to or above a
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The error bl ock detection section (error block detection neans) ~I in each
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Fig. 79 is a flowhart show ng the processing of the error detection
activation control section 93. Firstly the error detection activation
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Embodiment 8

Embodiment 8 comprises another arrangement of the encoded data
value limiting section 43 shown with reference to embodiment 7. That is to
say, in embodiment 8, a pre-set valid coefficient value is varied by a
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step size 1d i1s 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
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ti.ri Substitute Sheet - 6 June 2002 -86 CLAIMS: |. An inmage decodi ng
devi ce receiving a signal, containing encoded, conpressed inage data

subj ected to bl ock-by-bl ock conpression, via a transmssion circuit and 5
perform ng an expansi on process on tpg encoded, conpressedubsfmge Shet,
conprising: a nonitoring neans receiving the signal containigguhéeoencoded,
conpressed i mage data prior to subjection to a variable | ength decodi ng
process that constitutes the expansi on process, nonitoring a probability of
an error being contained in the received signal, based on an intensity of

the recelyed, pbanalegid AYLRULLLDA 18 COBLELY , 3F 908 blodands h0sal &F [, bl ock

det ecti on neéans ‘0% an error enco , conpre I mage
dat a durithg axmedestpdatsi vrlugr bousang aml(nbﬁﬂrolﬁq\h@ei seaghtdgs eycachngrror

bl ock detgetdeom n\%@e&ﬂgg@aaea%hbwhhﬁ FANLLSL Y mﬂrecﬂso flaf BOD @ipCOdi ng

devi ce receiyvin contalnlng encoded ge data
subj ect e@oe%‘lcwicq@lwmblfdtfkﬂ blehreisineay beiapyt tlifé?rfélm @sq%lreddiarteumluand

perform r]gnﬁfhggmfbsﬂ @®n process on the encoded, conpressed i nage data,
conpri si ng:

In this case, 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 9

Embodiment 9 comprises another arrangement of the image
decoding device according to embodiment 1, embodiment 2, embodiment 5
and embodiment 6. That is to say, in embodiment 9, error detection taking
a block as a unit is performed based on a threshold value and an image
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 according to a
first embodiment of the present invention. In the figure, reference numeral
10 is an error 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, embodiment 2, embodiment 5 and

embodiment 6.



an error block detection neans detecting an error block in the encoded,
conpressed i mage data during the expansi on process, receiving froma source
external to the i mage decodi ng device a control signal for controlling a
sensitivity in error block detection based ?0 on an intensity of the signal
cont ai ni ng the encoded, conpressed inage data prior to subjection to a

vari abl e | ength decodi ng process that constitutes the expansi on process,
and controlling a sensitivity in error block detection in accordance with

the control signal. 3. An inage enco vidi ng inmage data into
bl ock units, mgrofp&'ﬁﬁﬂﬂ ‘{;55'61’?h%'b‘é‘h‘élmﬂgﬁvi‘?“éf g'r‘iqal?fdo‘éorrpr ession coding on
each bl ock unit, conprising: an encoded data value linmting neans receivVving
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and 30 past Qe tIgYkr "GN 1h9by oyﬁMﬂabﬁqﬂ@a@qQ@& 1§qmcﬁ§§@& ymageogata with
the limt inposed, obtained as a result of encodi'ng the recel ved | mage

si gnal SYNt&ybstitute Sheet - 6 June 2002 87_ 4. An inmmage decoding device
according to Caim1l, wherein the error block detection neans receives a

th hol d | def f | | |

frequoncy dofih  TamtahTe AGRCRER MY FohTaguEhCD T AT Ak OEk  or bl ock
det ect ivonit 88 peats x@Ehfes)ranenrcodedeh eédd (an DendldedkmddtAnbasattodsd whet her
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val ues or an er
are output to the e1101 block detection section 4. A quantization step size

1d is output to the reverse quantization processor 5 and the encoded mode 1b
1s output to the reverse DCT/decoding image generator 6.

At this time, when image data or layer information not matching H.
263 syntax is analyzed, an error 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 error block column detection section 10 determines
whether or not a block is a block contained at the GOB header based on the
GOB number 1lg 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 error 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 error block count number is

b |

!



state. 5. An inmage decodi ng device according to Claim1l, wherein the error
bt ock detection 10 neans receives a threshold value variably defining a
range of val ues of an image signal value in a frequency domain, perforns
error detection on block data based on whether an inmage signal value in a
frequency domain is contained in the range of variable values and outputs

an error detection state. | S 6. An inage encodi ng device according to
Claim 3, wherei n the encoded data value Iimting neans receives a threshold
val ue defini n e of v es of image signal values in a frequency
domai n "Rhd" ‘a’ﬁ‘ @rhg YRHI® fLPa frequency domain, the encoded data val ue

limting neans repI aces an image signal value in the converted frequency
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accor digyg 40 ngajn{q gl’l ﬁ{ee&d?n*gglﬁﬁﬁnc\gﬂgg tﬂ@te?‘lmaigl'ﬂgk czgun{ pﬂgl el fls

recelves thre ue var an |nage
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domai N NME the @zﬂ%dﬁ" 1@6‘&@tp‘{ﬁ|6detﬂé %Eﬂcﬁgné‘%@@éoﬁ WPLACHS o 'Hi%gﬁes' gnal

val ue in the converted uency mal n Mﬁtﬁ val u cont al ne Int range
of val G@g‘rﬁaéjfﬁae‘ﬁhmhﬂépﬁ 18§rfsﬁe ’g"i@l grtan thapther handavhenilke e88rf r equency
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The above process (step ST42~step ST 47) is performed with respect
to all blocks contained in the GOB while referring to the GOB number 1g
input from the syntax analysis section 1. When all blocks contained in the
GOB have been processed (step ST42 “Yes”), the above process is texmmnated.

The switching section 8 outputs a quantization index column la of
block unit to the reverse quantization processor 5 when the error block
column detection signal 10a is “0”. On the other hand, when the error block
column detection signal is “1”, the switching section 8 cutputs a quantization
index column 1a of the block unit to the error 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 ave contained in an encoded bit stream which is to be decoded is
performed twice in an exrror block column detection section 10 and an error
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 errors are contained in blocks which actually do not contain
ervors, It is also possible to generate a decoded image with little influence
of errors contained in encoded bit streams.

1%



Substitute Sheet - 6 June 2002 _ g8 _ a frequency domain and an i nmge
sifgnal in a frequency domain, and perforns error detection in block data
and outputs an error detection state based on whether or not a nonzero
coefficient which corresponds to the highest frequency conponent of the
coefficients contained in the image signal list in the frequency domains is
contained in the frequency 5 range given by the threshold value. 9. An

i mage decodi ng device according to Claim1, wherein the error block

det ecti on neans r? ives a threshol vague vari ably def ning a range of
frequenci es of? anVPHEYENEPgHH 1irige dpepdang deyisntcy HBHﬁPﬁe‘éﬁd1ﬁéﬁW0rns
error dat &¢g.i-bn |Iﬁohle09kthlatda\ aednautiputemprisdQ «r donwdehddki a6 aidt e based
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by the EP{%%?% léj]nr Héang;l?t IJHQO tib‘@ e {@%oan%%géc%nd?e\ﬂﬁﬁ iaccordl ng to Claim

3, wher ded a value means recei'ves a threshold val ue
defining a range of frequencies of an inage signal list in a frequency
domai n gRdh AndiRA® Signal in a frequency domain, and outputs encoded data
whi ch mak es coefficient val ues, which correspond to frequenci es above the
t hreshol d val ue, take a value of zero based on whether or not a non-zero

coefficient mm @h}b%@hl@l@lhltel&pm&ihéloaiﬂm@m*éhghﬁsdf tﬂureeguﬂawnamjpl@n

of the
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val ue, ihﬂ%(e a value of.zero bas C{B whet her a non-zero coefficient
whi ch cOPPEERotfEsiongt s HE oMYy \d LR %gﬁé ghntn 8¥mtaﬁ€ncoef ficients 30
contained in the image signal list in the frequency domains is contained in
thefrequency Fan va I ven b the thres stitute

Sheet |- - o0 VEHE B0t bIQE dioBaRbrn el BRERIE Gl el sor iR igio Gaim
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counts the nunb | ocks deternined to_contain errors, | 5 | ock
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The encoded data value limiting section 43 in Fig. 47 may be
comprised as shown in Fig. 48 for example, in the same way as the encoded
data value limiting section 43 of the image encoding device in embodiment 4
in Fig. 24 or Fig. 26. Otherwise it may be comprised as shown in Fig. 49 for
example, in the same way as the encoded data value limiting section 43 of
the image encoding device in embodiment 8 in Fig. 42 or Fig. 43.

However in embodiment 10, the weighted coefficient 1h is
determined in the same way as embodiment 4 or embodiment 8 in the
weighted coefficient determination section 9 of the encoded data value
limiting section 43. The determined weighted coefficient 1h is output not
only to the valid coefficient position control section 82 and the maximum

value/minimum value control section 53 but also to the syntax multiplexing



count nunber and a preset threshold value and which outputs an error
detection state of data in block columms. 10 13. An inmge encodi ng device
according to Claim?7, further conprising a nultiplexing neans which

recei ves threshold value control information which updates the threshold
val ue and which multiplexes and out puts such threshold val ue control
information to the encoded bit stream 15 14. An i maged encodi ng device
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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 G0. 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
mformation 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. 07, the
value “1” is multiplexed as an encoded language. If the weighted coefficient
lh 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 60 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

"



i mge signal distribution in the frequency domain by the encoded bit
stream the error block detection neans perforns error detection in the

bl ock data and outputs an error detection state based on the threshold

val ue informati on decoded and anal ysed by the anal ysing neans. 5 17. An
i'mage encodi ng device according to Caim3, further conprising a
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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 G1.

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 TFig. 51 as
described above and is multiplexed to the encoded bit stream as weighted



r.A A AAAAJ %A T[S A .AS . A@R. AH, . AS. A, , . An. AH. ASS. Afn, . Al. A A9. A

A A A3. A{ +Kg- 48&* CSt.

Z"wr 8| w mhc”Y] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]c
aJca] ca] ca]ca] ca]ca]ca] caUc<a]c<a]ca]ca!8lz s

KIw'"# #$+$y$%B8NEE4" "' ' ()}xsnid_Z]]ca]ca] ca]ca]ca] ca]ca]ca]ca]calca]ca]cal
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]calcalca]ca]calcalcalcalcal)F)H))=++ T--[.
/'S//1J001#1%$1112) 223d3404} 44855/ 6] 66} xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
caj cal ca calcal ca] ca] ca] ca] ca]ca] ca] ca]ca]ca] ca]ca]ca]calcal6
7(]7\/7]7@%]3@%]53?]1@]% &‘”8‘] 1 ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]

<<~==, >~>7?2?2?@BAt AWAA| wr mhc] X] caU] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]ca]c

BBCz CCCCGD
?)]D\C(g{ EELE%L@%%M% Crﬁ&ae] m@gg?}c\gl } L?ﬁilca lgg] ﬁ% ]g)g’] %%?a ca] cal ca]
ca] ca] By blcka] ata] valGnl myca]eetama%sq &haq é&’]n@a?]-i: }@ta] esy deqdca!})wl MNOOPDPFP

aPPPPQRRRY §T9f ?#M?e *516>£1£&l\thh%%mmﬁaﬂde%ahﬁﬁbﬁa]whfeabmﬂ @l ca] ca] ca]
ca] ca] ]ca a] calcalc a cal ca] ca&ca cal ca] ca c&ica] cal %89nn
8\&5{919 ? &5 S BBF’IEH{QI] \KRY M P 8 seatien)Phlsca) ca) ca] ¢

a] ca] cgﬂ@\a]fgla];@@,]lggad mafrealsea] cal ca] ca] ca] ca] ca] ca] ca]ca]ca] ca]ca]ca] ca]ca]c
a] ca! ymmt nl nnop&ppqgqqrr (ssst Tt t uyuuv9vvvxxzzzM{} xsnid_Z]]]ca] ca]ca]ca]ca]c
a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca] ca]ca] ca]ca]ca]ca]ca]ca]c

a] ca] ca! {*| =Oth¢1 opga¥idnd bf tive phedeYit] @abc@]ncaimaa]ecal]@a]mﬁ] ca]th@e]eca] cajcalc

4.
?)%(L:Ji] ;813&% w C%ﬁ%ﬁaﬁca ca ca déa egxgc}% Céa 188‘ %;?% b/]c &‘f 1céa] c\av] ca] ca
] ca] ca]i ditbajad alesaliptipoavillhd eaiifted] ca] cal aL] t F( m4: 7N} xsni d Z] c] cajca]ca]ca

] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]ca]ca
] ca] ca] ca] ca! XF@x[ kae}xsnl d_Z] c]cg] ca] ca] ca] ca] ca] caj cz] cal ca] ca] ca] cajcalc
a] ca] ca] ca] cé]sca @‘é(Pc (‘:)31]3c25't’]1 @?W@a}‘ba‘]‘@

- f #E! 3Ae0ding, ¢healdlexdcal ﬁ@igﬁﬁbaado@ﬁﬁ&@ﬁﬂ qa] a@d&ahaai @al:&ﬂ:]dca] cajcalc

?} \(/:v‘rfj1 ]mig}"‘cﬁ }'6@% C@]“éﬁ]’ f]eﬁﬁ}%g% aa% @H}e }) ‘%aglé{]ac“é% @]n(ég’]%é%’]’éﬁ 1(‘35]%('%5’]“%] calcalc

a] ca] cahcajahbitajtoedro als] & adatairc of bea dérimfamnaRos S ORRH&EM €D tikineHm, . / C0122( 3

gfgg]?%ﬁ%%%@l @g]tﬁ@]l A8bA3 scﬁ%&?'t;é?q%_?ﬂ_h”fgﬁérf@]ﬁa%@]amm cal cal cal

DEGGIJK %5t dS PPp3b é@]p@aﬁoea] eHpefaye dpserton) e ca] cal ca

] ca] cab@ﬁ@éih%]&ﬁ]ﬁ@d ael&ﬁhgaiewdecahaaebcgadlffeala&allﬁad&aa@@]b@agﬁwxm[ W [\
gl M Uc cc d.ddf Vhhi : KFkI nt

qat u' uRIveR ALlons ¢ %e]qeealesfe&f edjccaedjrapeayith it dafeaPes et ca) cal cal
ca] ca] cax]ltza]xed]ma]xe&hcadexh]mas]m]ma] ca] ca] ca! Yucuuv@zwi wy{||1};3}3}}};

Bc8| wr mhc”Y] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca! _nb9BDdBzUl C++8>| wr rrhc"Y] ] ca] ca] ca] ca
] ca] ca] ca] ca}lnaqrnhqtba]em] th]aminage sheeding] deyiesmisceqrentised es)hawrc

2] ??% 6 2h CF%EC@’} gghca %%&%%At@ﬂ‘&ndex colgmn la of(:i a block uam(t: is input into thea] ca] ca ca
] ca] ca%&‘g]) Q (RN (98]‘ (,55]’% (5123] ﬁ? ?&éuaws \R}"%l“ﬁl 55] bb‘] ca] ca] ca]
ca] cal d?ax]}@‘ado@ﬁlaailc adleanh cd] (xfath@al]lcalk aglic aj spbedhpal dajc she ahc@dezh] ca) ca] ca

B

, So~a} b midodq ]1]mia:]uta]m wavthe (E’B]seax]l(ua]ﬁléa]sa:lat]m ecerjaodpd alatavelilea) ca) cal ¢

a]ga];a#g%ggé%a];ca} ca] cajcalcalcalcal "".$%&*

; <<|wrmhc”Y]]] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caUl ca] ca]ca]ca]ca]c
a] ca] ca] ca] cafiealeabgal QPa]tﬁaMl@]eC@drRMIC@é&ﬁﬁT‘h =T &bprised as

| ca] ol BTG AT8 4543 CBTVA AV b AF ELACHS COTEAIe ]?’éa*]% }ﬂ?lﬁ] B calcalealea

]& ] _> "adbccddCef4glijlj k I I | FnXnos1t : tcvay}xsnl d Z]1]11] ca] ca] ca] ca] ca] ca]

ca] ca] ca] ca calcalca ca ca ca] cal] ca

ca} ca]I Uyl/s{]Ec@} Hizq{'}r?i"\ﬁ]l’ Lf‘?/vr %%”9’} &3]3 ak)i‘] %éojl% ]3%?]”9 ﬁﬂc;\ﬂa] ]ca] ]ca] ]c
a] ca] ca]xcE]g:al]Bch])ca] makoajoa Vi eal]ncc ]ioa]mm]uma] e ah ]Poailta-%FJh

?FDp! aJ ca) ca] ca] ca]l ca] ca]ca]ca]ca]ca]calc
a] ([:)g] C@S]fﬂ r]f\jpg% ]cia%(gjai](gg}‘fégﬁ ca}agg(}ga] ca¥ m]r C]Y\ 1]B} x]snl 11 Z} 11 ] ca} ca} ca} c
a] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]c
ajcaJcalcalca! {' C\\ 1B} xsnid_Z]]]]ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ea] ca] ca] ca] ca] ca] caKgcA! s&s! 10% (& () -
9S10% & ()-910% & ()-!39: $10909& ()-MIOA & ()-9 910% & ()--4zXI<



10(( 10((!'6°1109% (& ()-!/s!10% (& ()-@& s!'10% (& ()-!' @

F109% (& ()-&S10% & ()-& 1J<

10( (! s9% 109%& ()-! Lt!10%& ()-!iL!10%& ()-![ @ 10%& ()-s"!10%& ()-
10( (OPQRSE{ Y7! "L"10%&' ()- @s"10%&' ()-! @0%g& ()- 10 10

101 =t 109&' ()-!S9F.s! 10%& ()-:.89:;Z}rg\:! "M% h, h& ()- 10 10
108210%&' ()-&1@ 109%&' ()- !'vY!#10%: & ()-m

1 S&Z" 109%&' ()--Z"wra?g\:!!!3110%h& ()- S10% h& ()-"10%

h& ()-4!'0"10%h& ()-4Z 10% h& ()-s10% h& ()-8l }[<g\:!!Y"10%

h& ()-! %F@10%h& ()-3!10% h& ()-y!lyyg#l0%h& ()-yyg#10%

& () - yyg#1DemHBCT) codficizgit: coluom 1% heh ¢ blocksraaoomep ) -lrom the

Lgs?;?gg%&@ﬁé(%t;d_ *é]\}'g%l%& tﬁalh%&f?@o%/ %"i%)o‘ultf( %098 e QuatiFtioS section-@ ! MLO%

Embodiment 11

In embodiment 11, another arrangement of the syntax analysis
section 1 shown in embodiment 2 or embodiment G is shown. That is to say,
in embodiment 11, an example is given of performing analysis of weighted
coefficient information used in an exror 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 I'ig. 33.

In embodiment 11, since an encoded bit stream generated by the
image encoding device in embodiment 10 is handled, as shown in Fig. 52 or
Fig. 54, the weighted coefficient information is multiplexed beforehand 1o the
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That is to say, the maximum value/minimum value comparison
section 3 shown in Fig. 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 1 in 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 code is
analyzed which does not match a fixed syntax, an error syntax detection
signal le is output to the error processor 7 to that effect.

Analysis of the weighted coefficient information and the picture layer
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 exrvor block detection section 4.

0
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macrohlock layer analysis section 74,

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 s1ze 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 error 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 layer
analysis section 72 and when the analyzed start code shows a GOB layer, an
encoded bit stream is output to the GOB layer analysis section 73.

G
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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 exrror block detection section 4.

The operation of the macroblock layer analysis section 74 and the
block data analysis section 75 is the same as described above and additional
description will be omitted.

When information is analyzed which does not match a fixed syntaxin
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
1h. TItis 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 perform 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 error block detection section 4.

The ervor block detection section 4 may be comprised as shown in Fig.

!
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shown of the error block derectlon 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 G when the ervor block detection
signal 4a1s “0” by the switching section 8 and is output to the ervor processor
7 when the exrvor 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



U '()-fI F 110% U U& ()-gqrr(sssszx9.7 10 U910% U& ()- !']|Y4!10% U
U& ()-!1i.110% U U& ()-!1d*110% U U& ()-f!if& 10% U U& () - SHl 10%
u& () - ssstTttuyugE? 10

storage section 80 contained m the encoded data value limting section 43
outputs the four types of valid coefficient threshold value 1i in the valid
coefficient position storage section 80 to the syntax multiplexing section
(multiplexing means) 49 in operations other than those descibed with
respect to embodiment 7 or embodiment 8.

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 11 input from the encoded data value limiting
section 43 and the picture layer information are multiplexed.

Fig. 64 shows the relationship of effective weighted coefficient 11 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” (rvefer to Fig. 28, intra-encoded, luminance component),
“110110” is multiplexed as an encoding language. When the valid
coefficient threshold value 11 takes value of “28” (inter-encoded, color
difference component), “011100” is multiplexed as an encoding language.
When the valid coefficient threshold value 11 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.

01



U 110%b& ()-S! ' f "10%b& ()-z yylo%& ()-10%& ()- ! g L10%b& ()- 10 U !
10 Uyuuv9vvvx}~A<E7 10

U xL' 1 10%b& () - $10% ()-!n Y!'10%b& ()-s10%& ()-sm0o%& ()-! Mp10%b&' () -
fxxzzzz*| =l u| uv7 10 U10%& ()-109%& ()-!10%& ()- 10bb 10bb

10bb! xL2t ! 10%b& ()--L 0" 10%& ()-u|}}_h] zX9uVv7 10

Uf Y4109&' ()-!xf.!110%& ()-!iy)s! 10%& ()-yS&I10%& ()-!iy! 10%& ()-M ny! 109%&' ()
--| SWKY' | ~_ = 10 Un!'10%t& ()- '10% & ()-@10% & ()-@

The operation of the GOB layver multiplexing section G1. the
macroblock laver multiplexing section 62 and the block data muliiplexing
section 63 1s the same as that described with respect to embodiment 10 above
and additional description wall be omutted.

I'ig. 65 shows an encoded bit stream of embodiment 12 output {rom a
syntax multiplexing section 49. As shown in Fig. 65, an encoded language
for a valid coefficient threshold value 1i for luminance components and colox
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 5 or embodiment 6 1s shown. That is to say.
m 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 thyeshold 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 (rvefer to
Fig. 27). Otherwise it may be comprised as shown in Fig. 68, it may be
comprised as the error block detection section 4 in embodiment 6 (refer to Fig.
33). The valid coefficient position storage section 80 maintains the valid
coefficient threshold value 11 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 below.

1}
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The picture laver analysis section 72 performs analvsis of vahd’
coefficient threshold value information and picture layer mformation in an
input encoded bit stream and outputs the analyzed encoded bit stream to the
start code analysis section 71. The decoded valid coefficient threshold value
liis output to the error 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 perform 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 1s 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 (hereafter coeffictent distribution limating operation contyol
information) which indicates whether an image signal distribution is limited

or not m the frequency domain.
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That is to sayv. embodiment 14 is characterized in that when
coefficient distnbution hmiting operation control information indicates that
a limit is applied to an image signal distribution in the frequency domain,
encoding is performed with an added Iimit 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 the frequency domain, encoding as in the conventional example is

performed.

Fig. 70 1s 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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below.

Fig. 711s a block diagram of the structure of a syntax multiplexing
section 49 which multiplexes coefficient distmbution 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,
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 G2 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 distribution 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 1s adapted to multiplex coefficient distiibution limiting
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operation control infoimanon 1 to header informarion. the image decoding
device can determine. based on the coefficient dustiibution limating 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
Iittle influence of exrors contained in the encoded bit stream.

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 pot 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 exrvors contained in the encoded

bit stream should be pexformed.

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 desciibed helow  In Fig.
74. reference numeral 11 denotes a switching section and 1 denotes

coefficient distribution hmiting 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) 1 is input to the switching section
11. The switching section 11 outputs the quantization mdex column la of
the block unit to the ervor block detection section (error block detection
means) 4 when the coefficient distribution limiting operation control
information 1j indicates that a limit 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 1j in 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 1s output to the start code analysis section 71. The
decoded coefficient dustyibution limiting operation control mmformation 1j 1s
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When layer mformation not matching a fixed syntax 1s analvzed in
72. an ervor syntax detection signal le to

the picture layer analysis section 72.
that effect is output to the error 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 error detection is performed based on the

coefficient distribution limiting operation control information 1j. Therefore

effective detection of errors 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 1If is input to the switching

section 11 after reverse quantization

quantization section 5.

is performed in the reverse
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 If 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
error 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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coefficient determination qoulon as descrbed with  vreference to
embodiment 2 or 6 etc. Reference numeral 90 denotes a demodulator. 99 1s
a decoding section containing a syntax analvsis section 1, reverse
quantization section 5, reverse DCT/decoding image generator G, error
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 reception 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 errors being contained in the
received signal and a threshold value control signal 91a for increased
sensitivity to exror detection is sent to the error block detection section 4.

Based on the threshold value control signal 91a, 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, exrror detection sensitivity is increased.

On the other hand, when the received signal strength is equal to or
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 exvor 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 mcreased 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 ervor 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 1s performed.

The error block detection section 4 detects exror 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 ervor 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
determination 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 error
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 or 6,
additional description will be omitted.

As shown ahove with reference to embodiment 16, reception monitor
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to the exror block detection section 4 in response to 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 arve 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
coefficient determination section 9 is varied by a threshold value control
signal 91a using an exrrvor block detection section 4 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 1s adapted to reduce the error operation of the error block detection
section 4 on activating the error block detection section 4 and to ensure
suppression of picture quality deterioration due to decoded errors.

The error block detection section (error block detection means) 4 in
each of the above embodiments is adapted to detect errors by estimating an
errvor 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 ervors for video data such as those
disabling decoding in the syntax analysis step or the decoding of incorvect
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data. Thus. in each of the above embodiments. there 15 a possibility of
erroneous detection by the error hlock detection section 4.

In embodiment 17, the ervor block detlection 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 1n an overall stable mannen.

That is to say, the image decoding device according to embodiment 17
1s 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 there is a
high probability of errors being contained in the bit stream, the image
decoding device performs error 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. 93¢
1s a unit picture number which acts as a unit when determining in the same
way whether or not externally set error block detection is performed or not.

The exror 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 ervor block detection section 4 and the reverse
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position informration 1s oulput to the errov block detection section 4. The
quantization step size 1d 1s output to the exvor block detection section 4 and
the reverse quantization processor 5. The picture start code 1k is output to

the error detection activation control section 93.

The quantization index column 1a of the block unit output from the
syntax analysis section 1 is input into the switching section 11. The
switching section 11 outputs the quantization index column la of the block
unit to the error block detection section 4 when the errvor detection operation
indication signal 93a indicates that exvor 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 1a 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 outputs an error
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 ervor detection activation control section 93 outputs
mformation (=1) representing the performance of errvor detection operations
as an initializing operation as an ervor 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).

-1
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to all blocks contained m the picture (step ST53). When it 1s found that it
has not been processed with respect to all blocks contamned in the picture
(step ST53 “No"), it 1s detexmined whether an errvor block detection signal 4a
nput to the block unit has the value “1” or not (step ST54).

When the value 1s “1° (step ST54 “Yes”), the count number
(blk_count) having a value showing that the input error block detection
signal 4a has a value of “1” is incremented by a value of “1” (step ST55).
The process returns to step ST53 and the above process is repeated.

When the above process is performed with respect to all blocks
contained imn the picture (step ST53 “Yes”), it is determined whether or not
the pic_count counted by the process in step ST52 is greater than the scan
picture number 93b which determines whether or not an externally set error
block detection is performed (step ST56). The above process is performed
until pic_count exceeds the scan picture number 93b for determining
whether error block detection is performed (step ST56"No”).

When the pic_count exceeds the scan picture number 93b (step ST53
“Yes™), the error detection activation control section 93 outputs an error
detection operation indication signal 93a based on the previously counted
blk_count value.

That is to say, as a result of scanning the error block detection signal
of the block contained in the picture of the scanned picture number 93b for
determining whether or not the error block detection section 4 performs error
block detection, the error detection activation control section 93 determines
whether the blk_count value, that is to say, the input numbex of the exror
block detection signal 4a showing exrror block detection, has a value of zero or
not (step ST57). When the blk_count value has a value of zero (step ST57
“Yes”), the error detection activation control section 93 outputs information
(=0) showing that error detection operations are not performed to the
switching section 11 as an errvor detection operation indication signal 93a
(step ST5H8).
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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 ervoy
detection is not performed, the quantization index column 1a of the block
unit is output divectly to the reverse quantization processor 5 without

passing through the exvor block detection section 4.

Thereafter the error 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 “1” (step ST60) until the pic_count
exceeds a unit picture number 93¢ (step STG61"No”"). When the pic_count
exceeds a unit picture number 93c (step STG1 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 STG62), 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 performed
in the interval after the value pic_count exceeds the scan picture number 93b
(step STH56 “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 la to the error 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”, exror 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 zevo (step ST 57 “No"), the ervor
detection activation control section 93 outputs information (=1) representing
the performance of exrrvor detection operations as an ervor 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 mput into the picture unit
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1s incremented by the value 17 (step STGO) until pic_count exceeds the umt

picture number 93¢ (step STG1 "No"). When the pic_count exceeds a unit

picture number 93c (step STG61 Yes™). the count value of the hlc_count and

the pic_count. that is to say. the initializing setting process s set to zero (step

STG2). the routine returns to the first step ST51 and the same process is

performed with vespect to the next unit picture.

As a result, when the result of the determination in step ST57 is “No”,
the ervor detection operation indication signal 93a output 1o 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 93¢ is exceeded (step ST61 “No").
During this period, the switching section 11 outputs the quantization index
column 1la to the error block detection section 4 and the exvor 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”, ervor 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 error 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 exvor detection operations by
the error block detection section 4 and to perform decoding operation with
overall stability.

80
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In embodiment 17. the image decoding device was compnused as
shown in Fig. 78 but may however be comprised as shown in Fig. 80.

In this case, the DCT coefficient column If of the hlock 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 error 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 errors 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 exror block detection sections 4 shown in embodiments 1,
2,5, or6.

During normal veception 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 counfing the bit number detected by
error detection encoding added to the media packet.

Fig. 82 shows a media packet. A media packet is delined 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 be 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 (Cyclic
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 1s 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 is 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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3 In Fig. 84, 97 is a bit ervor detection section and 98 is an errvor detection

contyol section.
The operation of the error monitor 9 will be desciibed helow.

When a media packet column is input into the error monitor 94,
firstly the bit error detection section 97 detects a bit error in the packet using
the error detection encoding added to the packet unit. If possible, error
correction is also performed. Then the packet data with corvected exrors is
returned to the video data analysis section 95 and the number of detected bit
errors is output.

Then the error detection control section 98 totals the number of bit
errors output from the bit error 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 errvor 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 value, the bit error rate of the transmission
pathway 92 is increased and veading 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 performed so that the quantization index column
la is output to the errvor 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 exror is
detected rapidly and the error block is detected, the lost image band 1s
suppressed by concealment processing in the error processor 7.
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error monitor 94 detelmmes llmt reception conditions ave stable and outputs
an error detection operation indication signal 94a to the switching section 11.
The quantization index column la is output directly to the reverse
quantization processor 5. Thus the errvor block detection section 1 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 ervor block detection
section 4 and to perform decoding operations in a stable overall manner.

In embodiment 18, the method of monitoring was based on a method
of error correction encoding. However the monitoring 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 exror 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 error block detection section 4 shown in embodiment G or
the error block detection section 4 shown in embodiment 2 hased on the
reception conditions.

Such an example is shown In Fig. 85. Precisely, when il is

determined that the reception conditions have deteriorated hy the error
monitor 94, a control signal 94 for reducing the threshold value 1s output.

81
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section 4 vavies the weighted coefficient 1h of the weighted coefficient
deteymination 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 control
signal 94b. The resulting 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 error
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 exrors contained in encoded bit streams and
an encoded bit stream is generated which can effectively detect errors
contained in an encoded bit stream in the image decoding device.
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CLAIMS:

I. 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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a frequency domain and an image signal in a frequency domain, and performs error
detection in 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 coefficients

contained in the image signal list in the frequency domains is contained in the frequency

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
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.

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
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
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

contained in the image signal list in the frequency domains is contained in the frequency

range variably given by the threshold value.

%
L. 10%
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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
25  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 means outputs encoded data, in which the image signal

distribution in the frequency domain is limited based on threshold value information.

30 16.  An image 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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analysing means.

5
17.  An image 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.

25 20. An image decoding device according to Claim 1, wherein the monitoring means
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.



