1 DESCRI PTI ON COVPRESSED | MAGE NO SE REMOVAL DEVI CE AND REPRCODUCTI ON
DEVI CE CROSS- REFERENCES TO RELATED APPLI CATI ONS [ 0001]

This application relates to and clains priority from Japanese Patent
Application No. 2008-195634, filed on July 30, 2008, the entire

di scl osure of which is incorporated hergin by 5 reference. [TECHNI CAL
FI ELD] [0002] The present invention relates to a digita
video appliance for executing the pegrpégvgbnon of a dlgltal
conpressed i nage. 10 [ BACKGROUND ART é&POQg}

backgr oundC QMP%-ES SENPISERIFM C&EWB‘E@%@@@QMQ%WCE
Docunment 1) exists, for exanple. In this patent publication, the
foll ow ng description has been given: "[Qbject] The occurrence of a
ringing in a reproduced imge is prevented. 15 [Configuration] In an
edge ju t i [ not an edge i s present
fron1thgggﬁg&%ﬁﬁﬁhﬂﬁégﬁgéghgﬁkﬁ ggpﬂgﬁﬁﬂgg§lng an encoded i mage for
each bl 1pasis. Then, in a plane approximation unit 32, concerning
each bl 6ck which has the edge, the plane approximation is made with
respect to dommi nENpElicationselatentowat Klaimsrsority fremdapagese, Patenbfppligation
creatin i

Tt r anSy S BRRSEYH, ERlain 38, 2008 PRy dhDbGrPRRUAE HH o REE hicin by
i mge i refaedceequency domain. Furthernore, this frequency-domain
approximate inmage is supplied to a calculation unit 38, where this
image is added to the decoded inmage in the frequency domain with a

pr edet e[TECKNIGAN EIBNM]- splitting ratio associated therewith. Nanely,
in the calculation unit 38, a high-frequency domain, which is lost in
the quaf92khtion processing, is added to the decoded i nage. The |ack
of this high- freqltts;;ﬁ:age.ﬁfrm%gg&i RBlakel 18a BB dRlaphi RO VEsIERCAHE DU
ri ngi ng. Accordi ngl the addition proc SS|ng i‘h°the cal cul a on unit
38 al | owpradnetionrofudigitabepmpiressddamageigi ng i n the reproduced i nage." 2

10 [BACKGROUND ART]
[0003]
As a background art in the present technical field, JP-A-6-70173 (Patent
Document 1) exists, for example. In this patent publication, the following description has been
given: “[Object] The occurrence of a ringing in a reproduced image is prevented.

156 [Configuration] In an edge judgment unit 22, it is judged whether or not an edge is present from
the state of an image obtained by decoding an encoded image for each block basis. Then, ina
plane approximation unit 32, concerning each block which has the edge, the plane approximation
is made with respect to domains positioned on both sides of the edge, thereby creating an
approximate image. Moreover, this approximate image is DCT-transformed, thereby being

20 transformed into the approximate image in a frequency domain. Furthermore, this frequency-
domain approximate image is supplied to a calculation unit 38, where this image is added to the
decoded image in the frequency domain with a predetermined internal-splitting ratio associated
therewith, Namely, in the calculation unit 38, a high-frequency domain, which is lost in the
quantization processing, is added to the decoded image. The lack of this high-frequency

26 domain is a cause for the above-described ringing.  Accordingly, the addition processing in the

calculation unit 38 allows the prevention of the ringing in the reproduced image.”



[ PRIOR ART DOCUMENTS] [ PATENT DOCUMENTS] [0004] Patent Document 1:
JP-A-6-70173 5 [ SUMVARY OF THE | NVENTI ON] [ PROBLEM TO BE SCOLVED BY
THE | NVENTI ON] [0005] In recent years, there has been a significant
progress in the preval ence of digital broadcast. Then, in
acconpaniment with this progress, the HDTV (: H gh-Definition TV) 10
i mge has al ready becone avail abl e even®at ordinary hones easily and

casual | BﬁﬁRﬁWﬁélﬁE e, which i _ncI udes trenendous anopunt of

i nform |on i'S usua ressed using the

nmovi ng- ﬂWﬂﬂﬂf@Dﬁm%£MEN§Sbn dedi cated international standard schene
such as %f or H 264. In this conpression, the reduction in the
dat a ang is executed by applying the frequency transformto the

i mge i phtestdcument RORLACE70iT3g of f t he hi gh-frequency conponent by
the 15 quantization. Nanely, this reduction in the data anount based
on the quantization results in the dropout of the high-frequency

conpgne mﬁ@?ﬁq Thi s dropout, however, gives rise
to the g%:currence of a blurrin g]and nosquit o noi se of t he conpressed
i mage. [RROBLEM/EBESSED BY THHINGENTHINf t hese noi ses, the

proposa(ﬁﬁ been nmade 20 concerning the technique of predicting t he
reduced gﬁ frequency conponent (JP-A-6-70173). In this patent,

however, the noi 9& réceftthisOhere hasherf W isiRdiflR¥ntGr&Résk iothe b&v@lemecvﬂdlmhle
i mage u |n onI the [ %36 i.nf orn t|on of the tar et bl o

a0 Bioadtsrign Théro s R gt e D B Risip 9P

t hi SlOapﬁﬁa%é'hH@silf%adMSme la%mereveﬁd%erd‘i&! Ham&aﬁgsa%dlcésuﬁwcerh\mgeal
Nanel y, the approximate inmage turns out beconmeé an i mag

di f f er simageswinsh tnnledesﬁrqm@ﬂousma@em(qf mforma@pngs naally mgmessyéﬂmgthbeu ng
| Tge CABRLETREe oA Rp st SE el AR AR RE R R RO DR EP IR FE Bk

fromthe peri her 8 ere ngi ng abo ation
t he qualni thig cOﬁhpteMorr emrredimnadlm tl‘m@a a0 K] exbautquiciytapplyirarthe frl?qhency

Com o oGRS EERLEN, Wit el N Lt 90
Sens®- Ofuzatiion. Namely, this reduction in the data amount based on the quantization results in the
dropout of the high-frequency component in the compressed image. This dropout, however,
gives rise to the occurrence of a blurring and mosquito noise of the compressed image.
[0006]
With respect to the removal of these noises, the proposal has been made
20 conceming the technique of predicting the reduced high-frequency component (JP-A-6-70173).
In this patent, however, the noise reduction is executed by creating the approximate image using
only the image information of the target blocks, and adding its high-frequency component.
Depending on the accuracy of this approximate image, however, the following case is
conceivable: Namely, the approximate image turns out to become an image which differs from
256 theinitial image (i.e., original image) before being image-compressed. As a result, the
corrected image becomes different from the peripheral images, thereby bringing about a
degradation in the quality of the reproduced image.
[0007]
In particular, the control over the quantization width in the usual moving-picture
30 compression is executed in such a manner that, based on the human’s sense-of-sight
characteristics, the quantization width is set largely with respect to the edge portions. Then,
from this condition, it is conceivable that the accuracy of this approximate image becomes more

degraded, and that the quality of the final corrected image also becomes more degraded.



characteristics, the quantization width is set largely with respect
to the edge portions. Then, fromthis condition, it is conceivable
that the accuracy of this approxi mate i mage becones nore degraded,
and that the quality of the final corrected i nage al so becones nore
degraded. 3 [0008] It is desirable that, when
reproducing a digital conpressed inage,3the reproduced i mage of high
plcture thy be reproduced by predicting with a high accuracy the
hi gh- quu ncy conponent which has been lost in the quantization
processi ng. Accorlﬂnmhnyableahat5wbé1i reprbdmﬁng diigiodl esmpiesded vieare] te repsodued

L hor ot o IEpEARER RS S0 tkBE FES R ie B Bt s ME acdifacy té oy "
order t @eqeeaeRnpedtiehiIAY Bedhass i e quabi-ffdh, réda@surgonwcwaﬁglyom

di sclosed in 10 the scope of the appen ed clalns are enE
[ ADVANTAGES offhe prpsemfanganm is te/errpdasq the ogmmpssed image with ealvglbm@mﬁ@ to
the pre it becones possible to reproduce the
conpresgﬁgﬁ¥%a&?%b%ﬁﬂ the high picture-quality given thereto. 15

e objects, configurations, and effects other than
[ 0011] Th bj fi [ d eff h h
t he one C apparent fromthe foll ow ng
expl anammﬂ(ﬁﬁggw—ﬁgﬁflﬁé ]%qégﬁ E%ESCRI PTI ON OF THE DRAW NGS]
[0012] Bfdobfig. 1] This is a diagramfor illustrating one aspect of

the basic concept of the present invention in a first enbodi nent.
In order to accomplish the above-described object, the configurations disclosed in

10 the scope of the appended claims are employed.

[ADVANTAGES OF THE PRESENT INVENTION]
[0010]
According to the present invention, it becomes possible to reproduce the
compressed image with the high picture-quality given thereto.
15 [0011]
The objects, configurations, and effects other than the ones described above will

become apparent from the following explanation of embodiments.

[BRIEF DESCRIPTION OF THE DRAWINGS]
[0012]
20 [Fig. 1]
This is a diagram for illustrating one aspect of the basic concept of the present

invention in a first embodiment.

[Fig. 2]
This is a diagram for illustrating the configuration of a second embodiment.
25 [Fig. 3]
This is a diagram for illustrating the configuration of a third embodiment.
[Fig. 4]

This is a diagram for illustrating the utilization of peripheral-block data in the
second embodiment.
30 [Fig. 5]

This is a diagram for illustrating resultant respective signal components in a case



[Fig. 2] This is a diagramfor illustrating the configuration of a

second enbodinent. 25 [Fig. 3] This is a diagramfor illustrating the
configuration of a third enbodinent. [Fig. 4] This is a

diagramfor illustrating the utilization of peripheral-block data in
t he second enbodinent. 30 [Fig. 5] 4 ere a signal hypothesi zed as
an image signal is frequency-transforme [ Fig. 6] This is

2. di a0 9l 507aLAG AR el dobME HARAS, Lihotpleh the respect i ve
Pl f irapeplenhMEReiRtey

si gnal conponent ustrate ant | ze | n the second
enbodi mgFig. 6]5 [Fl g. 7] Th| s is a diagramfor illustrating

the configuratio |n t he cas per her al.- bl ock data i.s use
in the second enb agretn.:_-?od\t\fnlgfratmg an i umvg image lﬁ'ﬁ’lh %l%lée l}gsp&f:té\éer%gﬂap

for i||u@.ﬁp@km@gmshae@mlg_gmfaqumzﬁfm&meamumbb&mual using an 10
original -i m?ge eval uati on-val ue calculation in the third enbodi nent.
[Fi g.° ofFig 7 This is a diagramfor illustrating a concrete

exanpl e of the SupgRfl a%FHg'raQﬁfd?fxllLf%H@tHg' tﬁé @d?lrﬁéur'aﬁ&{)m"%hé &kt ahaethd he
correction of the coefficCients. 10]
peripheral-block data is used in the second embodlment

[Fig. 8]
This is a diagram for illustrating the configuration of the noise removal using an
10 original-image evaluation-value calculation in the third embodiment.
[Fig. 9]
This is a diagram for illustrating a concrete example of the summarization of
coefficients into a table and the correction of the coefficients.
(Fig. 10]
15 This is a diagram for illustrating the configuration of a fourth embodiment.
fFig. 11]
This is a diagram for illustrating the configuration of a fifth embodiment.

[MODE FOR CARRYING OUT THE INVENTION]
[0013]
20 Hereinafter, referring to the drawings, the explanation will be given below
concerning embodiments of the present invention.
[Embodiment 1]
[0014]
Referring to Fig. 1, the explanation will be given below regarding the first
25 embodiment. The present embodiment explains one aspect of the basic concept of the present
invention. Fig. 1 is a diagram for illustrating the one aspect of the basic concept of the present
invention. A numeral (1) in Fig. 1 denotes an initial coefficient 101, which indicates the
coefficient having a certain component (i.e., value). A numeral (2) in Fig. 1 illustrates an
example where the initial coefficient 101 is quantized based on a certain quantization width 102,
30 The quantization means that a continuous amount such as analog data is approximated into a
discrete value such as digital data. The quantization of the initial coefficient 101 based on the
quantization width 102 approximates the component of the initial coefficient 101, thus

approximating the component into an after-quantization coefficient 107.



15This is a diagramfor illustrating the configuration of a fourth
enbodjment. [Fig. 11] This is a diagramfor illustrating the
configuration of a fifth enbodi nent. [ MODE FOR CARRYI NG QUT THE
I'NVENTI ON] [0013] 20Hereinafter, referring to the draw ngs, the

expl anation wll be given bel ow concerrg ng enbodi nents of the present
i nvention. [Enbodinment 1] [0014] Referring to Fig. 1, the explanation
w il be (Q)ilggn bel ow regarding the first 25 enbodi nent. The present
enbodi ment expl ai ns one aspect of the basic concept of the present

i nvention. Fig. IWhen digithl detnaneoihpreskdd, thetcompiesuiort precessieg fis predtenehddulse

basi c cgoncept of th resent invention. A nuperal (1) in Fig. 1..
Honot e<olR P isimplegtanen oy b fEacuaRirashin MR e adethatiogicoof Figisp
havi ng mstegd &fad'sfhg(i@éﬁﬁﬁﬁﬁéﬁeﬁ(dierﬁwith‘ﬁ_@'cl_a@?e nAdotheREAl (2) in Fig. 1

il lustrates an exanple where the initial coefficient 101 is quantized

based offY%6kertai n quantization width 102. 30 The quantization means

that a conti nuouslqﬁﬂgfgy%gpgdp%gqnﬁu%@%i@ﬁ ggl%%ob&rrﬂf? 5?8&0?&%%&1{?}«1%@

di screte val ue suc at a. guanti zation o e Initral
coef f i ciestotind O digisbditpwhich & auardsseddilyitbin quantizdtioh0 2Irethe restoratimt cesrestheed

t of the.initi fficient. 101, . i mat.i ng the. .
componateri 16ss Jdaspd briehon bR l-AtEryite e ARAGS ol spetrcient.
When di Dhit adstof@ion preeGMEis ARGRE to h{TenGNELBR BhIh” Pl SBRs&iseiy Tars t he

tremendous data anount is m‘gl enented by using_this quantization
wi dti aPr@cEFfg -4 sarapls Mthersihe vbyer ofsheigbtored sp@liciensis (F81FRY (P AR i niti al

coef fi Cingtedhib Qalﬂ? fnctggﬂﬁﬁaiﬁrﬁfj@e B&hiehdn widthOOKGd defined in advance Nﬁ;&tﬁgmdof

the explanation wl gi ven bel'ow concerning a restoration met

f or resthequangzatiea sitlegnd the infeerse-quhntizatipnssideoatprhachquwditiby of thisgruantization
quanti zati.on. L.n the restoration, a restored coefficient 105 is
restore }dﬁl}i@gc‘falg?lgl{oﬁgb(fdéﬁ?rle@at lon width and the after-quantization
coef ficfoenT]. This restoration processing is referred to as "inverse

guanti zation” in_so cases. This 10 processing.is_an exanpl e where
the Wal e of the THESHTFeNe Bewee e ioredcoplicient b, 15 TaHOTeH CRTRRGNE

val ue i fhe irfigal d6TREBnt Bkfok eI S RRbIAN leRfreWkdHisha qlintiz8iHRIHOR@OW 1 N This is a
advance on bot h of
noise which is caused to occur by the digital-data compression. The general relationship
between the quantization width and the data compression ratio is as follows: Widening the
quantization width heightens the data compression ratio, but increases the quantization error.
20 Meanwhile, narrowing the quantization width decreases the quantization error, but lowers the
data compression ratio.
[0018]
A concrete example of the processing up to here is indicated: For example,
consideration is given to a case where, when the original component had a value of 55, the
25 quantization will be executed based on the quantization width 20. In this case, the information
to be used for the compression becomes the after-quantization coefficient 2 and the quantization
width 20. Then, executing the inverse quantization based on this information causes the
restored coefficient to become equal to 50, if the value of the restored coefficient is restored to
the intermediate value of the quantization width. As a result, it turns out that (initial
30 coefficient) 55 — (restored coefficient) 50 = 5 occurs as the quantization error.
[0019]
The removal of this quantization error is executed based on peripheral
information on the restored coefficient and the property of its component. If, however, the

component of the restored coefficient is corrected for the noise removal, the correction of the



the quantization side and the inverse-quantization side at which
positjon of this quantization width the value should be restored.
[0017] 15The difference between the restored coefficient, i.e., this
rrestored conponent, and the initial coefficient before being restored
is referred to as "a quantization error,104". This is a noi se which
is caused to occur by the digital-data conpression. The general

rel at | oRghiheheheie A RRLRH doARin il Rordfitintdie: diRhiROTBEBHR On

ratio is as deni ng the quantization w dth heightens the
dat a comgressasy asrindieatédby dugferénse nemerek! G6he ThereasanAon thismeesssibyris aszfiollows

Meanwhi gt? | Onlﬂe o?ﬂqu%ée%%?ggf’é?m 'qﬁ%{tfzgtﬂ)[ V\érg)tr rPengo f 33 c%%g%:ge%t of t&a iegjored

quant| Z error a conpre SI onr
A concr ebefficixanps ecedded e @Hﬂ&&ﬁ@i—ﬂ@itluﬁbrﬁain bied dori the inﬂdﬁ@@iaﬁdzatﬁﬁ fand

exanpl e, consi der on is given to a cas when the original.
corrp”po‘inemdlq%? bﬁ@i l}‘é nosf%nort wsanz@aaﬁﬁmt%f FosHicHng hasmscgsa%egfe%@ment
based 0([ d hﬁ?%g%'idhmér?ﬂowgé f‘ﬂlt%pcoellﬂblén?P% GRgRal iifage)l NTBRERLANAY, O

be used for conpr essi on becones the a ter-quantl zation
coef fi cExasuting theygoiseremgual ie resere e injiiad coefBoent fithiillyonrekes ttiimgontang that the

| nver s nGUARLo AL AR AR AL BL SR TR RS R MG AS AL Shich

coefficie econe equ HE Va1 Ue 0 restor

coef f| ¢ hantot e:&eecEdttthmdnmzanbmmdﬂnﬁemmd| ate val ue of the quantization
ﬁﬁ'ﬂa tesy § it turns out that (initial 30 coefficient) 55 -

(reslt Mé‘f“? élent) 50 = 5 occurs as the quantization error.

[0019] fdwgoy enoval of this quantization error is executed based on

peripheral 1 nformation on the restored coefficient and the Esro/i_)Eerty

of its conponent Theprespasmpedimenhexpleinsossanplomhergéha MEEGR LSO

coeffic LhE Qrr :

6 componeny 2 SRR EFhAGy <A el ik ALmich Rl RG] bk Bhidd NG
quant i zéeMPEG2sbeme, hopeessthe pressit inventoatieasdoyade impfeareatable byuheother
106.. . The reason f.or this necessj [ f WS . because of the
pr oc@ss FHPFBIn tsﬁ}E”t?ﬁZ 4 gafq%oﬁtpﬁgﬁlomﬁaﬁ(?a'fch‘ébh)rrponent of the
restorepbogpefficient has exceeded the quantization-w dth domain used

for the inverse }uantl zatjion and 5 indicated by 106, this phenonenon
means that the r értsb#&?chE’éWPPd’i’IBﬁ? gwagb?i@%@ﬁérdana:féepﬂﬁhe? e present,

I mage)  whsdim&ef fgf fhe HERDF G mAM &d &%] InfHresEi0G (drcSde? Pe)( {l're‘:fma éjihfogf'n n is

i mage) . Consequent|y, executing the noise renoval to restore
i ni ti al desombied o frequenchéariopents kg hetng|qummcantThehmﬁntcheomwldﬁeat that

e TSR T RS DS F i AR BB T
domai n. qukatitatioh eddthienOn e defiiiRPdide, the mformatlon on the aﬂer—quantlzatnon coefficient
and the quantization width can be acquired. Accordingly, it is possible at the time of the
encoding to estimate within which value’s range the coefficient has existed at the time of the
quantization. When executing the noise removal on the decoder side, correcting the value of
25 the coefficient after the inverse quantization is executed so that the value falls within the range of
its quantization width.
[0022]
Fig. 5 illustrates resultant respective signal components (503 to 510) in a case
where a signal hypothesized as an image signal is frequency-transformed. For simplicity, Fig. 5
30 indicates an example where the signal is transformed into 8-dimensional frequency components.
In the MPEG?2, the transform into 64 dimensions is executed by using a frequency transform
which is referred to as “DCT (Discrete Cosine Transform)”, and which executes the transform on

each 8-pixel x 8-pixel block basis. A transverse axis 501 in Fig. 5, which denotes the

frequency, indicates that the frequency components existing in the righter direction are higher-



The present enbodi nent expl ai ns an exanple where the MPEQR (1SQ | EC
13813-2) schene is enployed as the noving-picture conpression schene.
Not being limted to the MPE&QR schene, however, the present
i'nvention is al so nade inplenentable by the other 15 conpression
schenes (e.g., H 264, MPEGL, MPE&X, JPEQ and VC1). [0021]

First, the explanation wll be given bel ow regardi ng the outline of
the pre i ncoder
si de), '? %gﬁ?n%ngg%({a?@% m@ioo%nﬁdlﬁ%%sgéz | Nt O%P ?igﬁgjéesﬁ%@ eggfr‘r%gnent
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guanti zati on wi dth can be acquire Accordingly, 1t is posSi bl e at
the ti m0®Bl t he encoding to estimate within which value's range t he
coefficient has t

executing the no?ﬁs(]gsér @Erirs)t\eaté staﬂ‘?nt{: 1@ﬁ%8t£§hgﬁ%,rb%gédrvgg E{aﬁencyal ue
of 25 thempmreflﬂsulbmeatbd aif Rigr5 drbqudntivek s&hquntiizat'mhiim)(ebrﬁedamemhed SO

that the val ue fall thrnthe ran, ti.z n
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i mage signal is frequency-transformed. For sinplicity, Fig. 5 30

i ndi Pat 84AnHRAORAMANE \FER & ftW‘ﬁaﬁﬂ'&}’alil%lstgr"éﬁ&fﬁ%aqfﬁhléc i.e., the
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that, agudnfiSaRReRlM IR0 MRl @ frequency conponent is larger, the

frequency conponent exists in a |larger anount. Next, the quantization
process[08g4l s executed with respect to these frequency components in

the image conpre
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matri x. Here, the quantization val ue |segr ven for each macrobl ock,

i.e., the qbartﬁe@tm in ghedviPEGE etuan@x@@retsmg‘ e therquantizatéon veine (quastizer_ scale),
quant i zgf| Bﬂxtgﬁc{n'r%at}& &hvﬁ{}a/ ftfa @ﬂﬁﬁe?'rﬁjn}&)ethe iftrd- 1'?8 %ﬁ&?tlon width
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wi dth apg255 individually for each conponent, and formng the

after-quanti zation coefficient and the quantization width into the
st ream In these before-image-compression image and after-image-restoration image, the

noise is caused to occur by the quantization error as was explained in the first embodiment.
This noise is generally referred to as “mosquito noise or block noise”. The removal of this

30 noise is made implementable by applying each type of filter onto the restored image. The after-
restoration image, however, becomes an image which differs from the before-compression
image. This phenomenon happens, unless the restored image (whose noise removal is to be
executed) is corrected within the range of the quantization width used for the compression.

Executing the noise removal to restore the before-compression image faithfully requires that the



[ 0024] The decoding (i.e., restoration, extension) of this
streamis executed as follows: This streamis restored to the inmge
information by restoring the frequency conponents using 20 the
after-quanti zation coefficient and the quantization w dth, and

i nversely frequency-transform ng these %requency conponents.
Incidentally, the information needed fof executing the quantization
in the ggg¥ ?@&gk%k%gxﬁEdthe quanti zati on val ue
(quantlzer sc e qug atiron natri

(non_i n{e@¥] ntra_quanti zer_matrix), the intra-DC quantization w dth
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noi se renova be executed w th respecf‘ to each 8-pixe
pi xel bblodd(unltl (1 e, §-pixiekex Gspixel odit inlthe MIPEG2) anth basePEthedlecmidd-image

I 0OGESSI
ProGHSS] ?&matlon quantization information, picture information, and peripheral-image information.

Moreover, when a compressed image contains an edge image, the noise of the compressed image
is caused to occur in a significantly large amount. This is because the edge contains a
significantly large number of high-frequency components, and because the noise is caused to

occur by the dropout of the high-frequency components resulting from the quantization.



[ 0027] 25A noi se judgnment unit 250 will be expl ai ned bel ow. The
decoded i mage 210, which is decoded by the decoder unit 201, is
inputted into the noise judgnent unit 250. The noi se judgnent unit
250 makes a judgnent as to whether or not the noise renoval should be
executed with respect to a target bloc Here, this judgnent is nade
in the decode-executing block unit (i.e., 8-pixel x 8-pixel unit in

t he MPE
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a characterl stic that, bécause of human's sense- of -si
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novi ng- Bhﬁﬁﬁﬂ&1QBQEgﬁﬂﬂnm@ﬁﬁx&gﬁ exi sts a tendency that the bl ock
containing a ste ec}ge makes e’'quanti zati on value 10 | arger.
Consequaedly, if the quanti zation value of the target block is |arge,
this_target block dto.co aln t he .edge |nfornat|on

Fur dfer mor e, t he MIOHeE el S ey o GES bt it UROYISE RGEES. FHRIPBREN( abl e
by naki igorspieusisen @pbrtibh! ONIEEH the Shi}g kaloh iOfapidiad viviik MeAdceriingly, She

i mage information and quantization infornati on) [ 0028] . 15Al so, 't here

exi st s BPisfamaral any be judeedagt to bme@cwﬁd/mﬁbe mre?wévhl%wée BAZganqtion is

| NCONSP6{HQHS viglen® POrtion at which the image notion is rapid and

vi ol ent . Accorgl ngly, the noise renmoval may be judged not to be
execut e@oﬂfﬁ the portion at which the |nage notion is rapid and

vi ol [ 0029] there are

pr ef2 rence of théﬁuserfe ThEFE &5 B, b%ﬁ%e qf s p\/\%f?fgﬂceﬁﬁh “ofs gme exists

[) e m)vgl a zmﬂd mﬁﬂhcltme mﬁee:uhegal v nbﬂ'be?ea@@ﬁétﬁl On, hthits dEcaBidh e ﬁﬁfﬁﬁx‘éﬁlbvmy
e judged not .to be executed.in accordance wt user specification
li ke thPeY G[Jeé%qé]n%t j SXECUECL R deprrdanee Wibiha usr in%@atéwd}ka.t%d bel ow:

In thedﬁ sgent block, the 25 noise renoval is executed only for a

bl ock whose noi se deletion has been judged to be executed bé t he

noi se j udgment udRoisegemoval ynindflswillbeuplainedbelpwd fisthe grepné blogk, thhe
dat g ]5 WRse r%ﬁ\%? Htexg&?ed%ﬁj fof 2HHEE whseQoRY rdelp,t)for{ 0§ bg#ﬁﬂa% b b Bxeclied
the Trequency donmain at e | mage conpression tine asl ¢ concept
of the tprtbenvise judgrherit quie250. | |Itseise emaviabreethtxbisdovpredict the dets pdote dropdune

decoded, | BRge., 408 RES95) Y ol SliallB he TG0 SolBhS: SRRRRL 0 Rusi B0
time. The basic concept of the present technique will be described below: With respect to the
decoded image, a processing for making the edge more conspicuous, and removing the noise is
30 executed. This processing is executed based on estimation of the graphics pattern from the
peripheral images, and classification/separation of the edge and the noise. This operation
brings about the generation of a predicted image which has been subjected to the noise removal.
The information utilization from the peripheral images will be described later.

[0031]



30 executed. This processing is executed based on estinmation of the
graphics pattern fromthe peripheral inages, and
classification/separation of the edge and the noise. This operation
bri ngs about the generation of a predicted i nage which has been
subj ected to the noise renpval. The information utilization fromthe
peripheral images will be described | atlér . ~[0031] 10 A
gy etk Rkl €38r i S8 REhL AT Rl HReBIGTEEL
subj ect et ftequérve trandfsen isepplisdlto thésmageswiiclehisdaaysubjeaed tothsnsieheimval.

. . ¢ ;
it oy o5 FRRHGRERSER & b e Bereabahi b L4 by cnsorn
A quant igzeMgieydi Gt 6436 6Keht MRERER DT |s Rlsyepl ai ned bel ow. In the
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20 whose decod is over. The decoding is executed in the unit of a
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r ecti@ngipmeralygl @35%%%9@@ Pt rempyAk azaiy | Ohepuisedhe bedoreise-reyaovabt
wth thy i € L Q4 . a
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macr obl ock whi ch i ot.h t,he kground 404 t.he physical..
ob) et 403, i o AP rbDe Rl AR 38 B BHhalit n e 405 VS ket
r oughnets utilidatiodt 6fthe peripheratibiack dazat i Kigs. ¥Aalabe 8B 4i0ktrate atdstaled image 40he
quant i zalgl' 's roughness und't j.ndi cat es eaig guapti zati ?n val whi ch
has 2Heelf eEQMNES SXREPISE In 1he upis obpicsiaBguIgTHIACTONRCE §42.

1 0
e ecdingiRover nel sy gin trHERcrobied
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executed in such a manner that the quantization val'ues are set nore
finel y whergapackeround Ao andarcertainghysical gkiect 463 giel ppofographede d gequpntization .

L1 o L8R40l My R ok LI AERTHL AL bABAET o <
bl ock, Hackeratnd 40Aand dre physicdhebject 403. Fig. 4B illustrates an example of quantization’s
25 roughness unit 406 of the quantization values 407 at this time. The quantization’s roughness
unit indicates each quantization value which has been set at the time of the encoding. It is
general that, based on the human’s sense-of-sight characteristics, the quantization is executed in
such a manner that the quantization values are set more finely in a flatter portion, and are set
roughly in an edge portion. In a case like this, with respect to the information utilization of a
30 peripheral block for executing the noise removal of a certain block, the utilization of the
information from a block whose quantization values are more or less small results in a higher
possibility of becoming capable of acquiring effective information.  The reason for this fact is

as follows: Namely, it is conceivable that, in the block whose quantization values are more or

less small, there is less dropout of the high-frequency data, and that the quality of the reproduced



information froma bl ock whose quanti zation values are nore or |ess
smal | ;results in a higher possibility of becom ng capabl e of
acquiring effective information. The reason for this fact is as
follows: Nanely, it is conceivable that, in the bl ock whose

quantization values are nore or less small, there is | ess dropout of
the high-frequency data, and that the ;ﬁality of the reproduced 11
i mage i j ct | to
the bl odkRoRr R IaS RN C AR i 55 et 6 e b S BRRG
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or fut uﬁ@hlﬂlqmmgthopm;er@hmfcamwh thecptieer eféctige teahnimans oentonable are a
color-difference infornati and so.on. .[ 0035 . Fig.

11 st r srcoSad e e TRt Bims B rificBs M HABIE ApHinest o5 FlPfe
utili zaiifferengé infdrenatied, lapey &.- bl ock data. The quantization val ues and
t he dec ded image are held in advance by newy adding a nenory unit
701 1o ¥E5konfi guration in Fig. 2. Then, the quantization val ues and

the decoded i n'ageF1§r'ﬁlllH§t?a@es'tﬁb 46 épfofﬁ ﬁ% lanérﬁentalfén[o@%Qﬂtlllza ion

An after-noi se-renbval frane my e d into thi's nenory unit
as to bef seerifheral-bloek daiaseTheeqmntmatl@f vatips agdithe dgeodad 1ma$masheldm this

h I
“mge baale b I RRERSE R0 S e oty B R prlrBRpEG
i mage i quapeinioatvalles :tddehe&bpoéedemuge drg uédddn teindBe T@ﬂm&hmt 20 [0037]

Al so E%ag]uanti zation values may be held into this nenory unit 701
so ad t & used for the noise renoval. The nmagnitudes of the

quanti zation diff e 2ReIRERerhovd] FhHE ﬁﬁyamelmt&th@s% &Huﬁﬁel@fgégﬁblﬁe
by executing the noise renoval by continuously using the quantization

val ues psedtforahe ngiseempwal of the sulseauratfrproessi M@lﬁcesqotl@aw@ntchmpmatm is

removal QR ERE e fa LI 0Pl Sace By B EANHBRTRRREH. LS b her @
al | ows |np?enen ion o V urequal Tty noi se renoval t'nthe
novi ng predicted émage] ik pdechtete titereBy e{:@ﬁﬁ@ thd h@isgweireealr enoval in the
secaopd i ment has been configured as follows: 30 Nanely, the

decoded e is subjected to the noise renoval. Mreover, the check

is made as to Wheflb& thduai@latibhl Palli® ShdylaMeldahiokis ﬂﬁh@mrﬁﬂm% ab fRGL
has fallen within the quantization width. In a third enbodi nent,

however usedl fer thprisefampyal. wihq magnitydesed tl@merérznﬁlqrgdrﬁerchﬁmegdrp@ﬁtmreﬁand
uher e t B SOLIECt A A&Hardléglm%x@aauwﬁm hbEIHSRGY LRARRALS uifhk ik the

decodi ng 1's un
quantization values in the I- -pictures, it becomes possible to process the noise removal on each

25 picture basis in an equalized manner.  This feature allows implementation of the high-picture-
quality noise removal in the moving pictures.
[Embodiment 3]
[0038]
The noise removal in the second embodiment has been configured as follows:

30 Namely, the decoded image is subjected to the noise removal. Moreover, the check is made as
to whether or not the resultant after-noise-removal image has fallen within the quantization
width. In a third embodiment, however, the explanation will be given concerning a
configuration where the correction is made on the frequency components while the decoding 1s

underway.



12 [0039] Fig. 3 illustrates the configuration of the
present enbodi ment. A decoder unit 201 in the drawing is basically
the sanme as the one in the second enbodi nent. [0040] 5A frequency
transformunit 301 will be expl ai ned bel ow. The frequency transform
unit 301 applies the frequency transfoqglto the predicted i mage
outputted fromthe notion conpensation tnit 207. As its frequency
transf orgmsgpt hod, the technique corresponding to the inverse
frequency transformunit 204 is enployed. In the case of the MPEG
the DCT is enpl oyidg.3 illgstfagols configuration of thefuesehteambodienentin Adetiotiéromit

302 is e . e freguency transformunit
301 and-ira R SRk e SRl B ol 5 e SR AP b R T <
addi ti ofoogdeat es i nformation which is basically the same as the
i nformation acquired by DCT-transform t he decoded i nmage. The
operdtion in 301 “{iﬁﬁq‘@é@ tF@S{QFf?BB'éSQ{ Wgﬁbqwla%agflPWhgr{gﬁgfﬂi@é%ed 15
i mage' syrhdsRAmengsol F?ﬂ]&i %Hﬁﬂuén@% RaRSRS O the A5reMEiel PEH¥ oufpllit&d from the

0

operation is also allowed to be the scheme whereby the T 1s applied
t o t he WetgHempnenrion uribdiled Asyitsiicauensy saesforpyinethod, tieaaghnpque

correct gd- J [ 3. | | . i ned g

cor oot SreSbtite BRI oht drs 08 CARUBITT HPBL Ot of IS

af t er - QMPEG thaD@his emplolyedi ent and the 20 quantization width fromthe
decaqder Unht' Subsequently, the unit 303 cal cul ates the corrected

wi dt o[i‘oﬁ e decoded i mage's frequency conponents whi ch does not

exceed the quant iFgahéradraasl hduigmanis edeDRéBbetween the output of tHTrdqBMRY S€
frequency transformunit 305 will be explained bel ow. The present” 25

bl ock i angfopmawit 3P b pndythp ewtaut of gheanvrrsesiuagtizatienyenitdP3i nFbisgddijion creates

frequency- ' . i.ser viad - 1 ) .
componeni Ry AEFAMASLIIR (REL5E B Rl RA L ol S B hsfgring e
hol di ngdecbdeddinggd. ayhe opgyation[i0GAbind 302 is an operation for acquiring the decoded

15 image’s frequency-transformed information. Accordingly, this operation is also allowed to be

the scheme whereby the DCT is applied to the decoded image created by the decoder unit,
[0042]
A corrected-width calculation unit 303 will be explained below: The corrected-
width calculation unit 303 acquires information on the after-quantization coefficient and the
20 quantization width from the decoder unit. Subsequently, the unit 303 calculates the corrected
width of the decoded image’s frequency components which does not exceed the quantization-
width domain.
[0043]
An inverse frequency transform unit 305 will be explained below: The present
25 block is a block for generating a display image by inversely frequency-transforming the noise-
removal-executed frequency components,
[0044]
The display-image holding unit 254 is a block for holding the display image.
[0045]
30 A noise judgment unit 306 will be explained below: The noise judgment unit
306 makes a judgment as to whether or not the noise removal should be executed with respect to
a target block. Here, this judgment is made employing, as its input, the information which is
generated by the adder 302 by applying the DCT to the decoded image. Basically speaking, the

unit 306 has basically the same function as the noise judgment unit 250 in the figure. In this



30A noi se judgnment unit 306 will be expl ained bel ow. The noi se
judgnent unit 306 nakes a judgnent as to whether or not the noise
renoval shoul d be executed with respect to a target block. Here, this
judgnment is made enploying, as its input, the information which is
generated by the adder 302 by applying.the DCT to the decoded i mge.
Basi cal | y speaking, the unit 306 has badi cal | y the sane function as
t he noi i i J he f:1 gur j J :

| Udgnent o it SEnk30S, nénSver tud Bt B TRoychly tbneks and LFuingly he
and accindginagfibgcaries 3 and gnthetirdgeeropesmporens. on t he frequency
corrponerﬁoﬁ6 [0046] In the present block, the inverse frequency
transform |]s executed, and the noise 5 judgnent may be nmade in the

i mage donmmi n. Al 90 thd predeit bdddkowva versk Grefideey irivefirmdgempited|Sind thedhoise
peri pheral bl ock, or a,p%st or future block. In that case,  however,

ther & aligBentanaydhegaade s the fpagsdopging deseoftys dlowablsitemake the judgvgpicesing
the infgp bmbanbnaaegﬁggis%r ﬁlﬁﬁ%mesle MBRthat Laqgﬁzlve&rnﬂ%%grﬁeg %gééssigw
T a t 1 es

304 will be explalned bel ow. e noi se renov uni execu
t he noi veng zmemery and hhldingdpedvan¢esthe Indorimafion needédior the judpmedecoded
i mge's ({qﬁgl(f:]uency conponents outputted fromthe addition unit 302.
The w dE the correction made for the values based on the noise

renoval in the frieaieneyoesopioBeivill besexpRines belbwt hThe fidig rendvd uhabbs
within the C{)fhr ected w dth cal cul at edﬂgy t he correc;&g-w dt h
€ tH

cal i aPACBHEUAF POIBTIEmOTH M ITGPIPEEL!D BT IRRTTRIS ofiecdroeded IRasrelivmsi®y at
this ti %@h&;@mfé@{mﬁ%} thé 2ddiGorSSHIPRREN e Aldtt SRMOE G mhdP@PRUCH

as a natural inmage are classified into patterns. Moreover, a pattern
whi ch i vluesbaser o8 dhetnoiss remevaliimgbeifeueneyrymponensyjs setoychctbarsbnwnitis falls

sel ected.,,.. I I rection. .hod .whi.ch.-wi || be
o oy Sipih Wﬁ"g’f?&g@?ﬁf Qilied BYEnE BEt&e D fon °§1°§§§‘°%%‘V@e3t alfe g
expl anatdnection rhéthdais veiiaheane bankceivatdomabis fimegrd ssdolleowser nmet hod. 20 Thi s

is the nethod where the noi se.renpval. is executed op. the frequen
bomiBrent ot n o ThE emporasts 3F e 1B ALimate ek & & iyl ity 21 FRB R o

clear ipgagms W MBrdo@&iSa putlefPwhill BahtedSssstits fReIdRH NehdeReRQuin¥goes
usi ng the frequency transform such as the DCT brings about the

occur r eivEwopgntyis selpated. thea being needdpithe eerrdactien. The coefficients

resul ting from fyeGUBREYrh ARPEORIALI e ErlRUR R BLOBeF HEM 25

natural image or ar ciral 1Tnmage are su rized rnto a
Subsequent |y, a [attenitedwiplamtion withbe gives bslowtcondetning the former method.
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[ 0048] general, a natural image or an artificial image is a clear image with less noise. Frequency-
transforming these images using the frequency transform such as the DCT brings about the
occurrence of distinctive transform results. The coefficients resulting from frequency-
transforming the various patterns such as natural image or artificial image are summarized into a

25 table. Subsequently, a pattern which is the closest to the after-quantization coefficients is
searched for from the table, then being used for the correction of the after-quantization
coeflicients.

[0048]
Fig. 9 illustrates an example of the summarization of the coefficients into a table

30 and the correction of the coefficients. A reference numeral 901 denotes the frequency
transform coefficients. In the present example, since the case where the 8-pixel x 8-pixel DCT
is used is assumed, the 64 coefficients exist in total. Assuming that the top-left coefficient is a
direct-current component 904 (: DC component), the right direction indicates transverse-

direction components ranging from the lowest-frequency domain component to the highest-



Fig. 9 illustrates an exanple of the summarization of the
coefficients into a table 30 and the correction of the coefficients.
A reference nuneral 901 denotes the frequency transform coefficients.
In the present exanple, since the case where the 8-pixel x 8-pixe

DCT is used is assuned, the 64 coefficiﬁpts exist in total. Assum ng
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[0050]

30 Also, the correction of the after-inverse-quantization coefficients may also be
executed by making reference to the information on a similar block from the frequency
components of a peripheral block or a past or future image as was illustrated in Figs. 4A and 4B.
[0051]

Next, the explanation will be given below concerning the latter method described



15 earlier. Fig. 8 illustrates the configuration of the noise renoval
usi ng.an original -i mage eval uati on-val ue cal cul ati on. The bl ock of an
origi nal -i mage eval uation-val ue calculation 802 is newy added to the
configuration illustrated in Fig. 3. [0052] 5Taki ng advantage of an
eval uation function, the original-i magglseval uati on-val ue cal cul ati on
unit 802 cal cul ates an eval uation value“for the display inmage
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whose ization values are small are set as the values of the

predi cted i mage Oext, lte gapleseioh vhll be Kivel betow redacdimehe uolizatibh 6f thet t i ng
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hol ding unit. Fig. illustrates its exanple. Taking t

quant i zthe imaages Fxmggamelg,sm the MPEG?2, the quantization values are switched in accordance

30  with the 16-pixel x 16-pixel block unit. The execution of this switching allows the image

compression to be implemented in compliance with a tendency of the image inside the frame.
By the way, it is conceivable that, in a block whose quantization values are small, there is less
dropout of the high-frequency data, and that the quality of the reproduced image is satisfactory.

Accordingly, adjacent blocks adjacent to a processing target block are investigated. Then, if



unit of the quantization values into consideration, the imge data on
t he peripheral block is utilized for the decoded i mage. 10

[ Embodi ment 4] [ 0055] The present enbodi nent descri bes the
configuration of a case where the H 264 (ITUT H 264)/ V\PEG4 AVC

(1 SCWEC 14496-10) or the VCl (i.e., nmying-picture conpression
schenme devel oped by Mcrosoft, and created by standardi zi ng W ndows
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i mage. [oksd]for the decoded imagdzi g. 10 illustrates a configuration diagram
of tg)e E%‘g[?(gﬁtﬂ_ggzodi ment. In a VLD unit 1002, a Video streamis

subj ect T ecoding for the variable-length encodi ng, thereby
bei ng dfoosded into inmage data, quantization information 1005 for

cal cul ati ng quantjzation val ue 30 and quantization w dth such as
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to a notion conpensation
are different from each other, and thus the encoding tools are different from each other. Asa

20 result, the scheme of the second embodiment cannot be directly applied to the present
embodiment. Consequently, the specifically detailed explanation will be given below
concerning portions of the distinction therebetween.

[0056]

In these standards, a filtering processing which is referred to as “in-loop filter

25 (deblocking filter)” is carried out to the decoded image.

[0057]

Fig. 10 illustrates a configuration diagram of the present embodiment. Ina VLD
unit 1002, a Video stream is subjected to the decoding for the variable-length encoding, thereby
being divided into image data, quantization information 1005 for calculating quantization value

30 and quantization width such as matrix information, motion information 1006, and sub
information such as block-mode information. The image data is inversely quantized by an
inverse quantization unit 1003, then being inversely frequency-transformed by an inverse
frequency transform unit 1004. ~ At this time, the quantization information is supplied to the

inverse quantization block. Incidentally, in the H. 264 or the VCI, the block partition size



5 unit 1007, then being subjected to the notion conpensation. A
decoded i mage 1010 is generated by executing an addition of the
resul tant notion-conpensated data and information fromthe inverse
frequency transformunit 1004. [0059] Also, in the standard of the
present enbodi ment, there exists a node-which is 10 referred to as

“Intra prediction”. In this Intra prediction, the prediction encoding
IS eXecbbasndd S \riablk izt hging b WhE 4 Qikel aaL;siﬁel §B€ e 9%@1 k rs@;n?el sizB
t he present enbodi nent, however, the exanple is given where

| nt r a- plidspsemesthet Be infeimagion en Hiestze iscuppieddrannthe M. Dvblopkoie each block.
conpenszg; g unit 1007. Moreover, this decoded i mage 1010 is

subj ect t he bl ock noi se rem)val ina DF unit 1011 for executing
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i magi 2641VC1-based usual . decodi n r.at ed .a
deco er lﬁ??(ﬂl%& be‘{‘%é‘é@ o it COPRENS é%déb‘iqcﬁ‘%gémi%ﬁﬂﬁés

I nput t ederderdted By H@bigRglaH d@dMm6H oftthé fesdifipPmotidtesdnpRndatiCHAB tnd lifo BN as
to whether or_not to execute the noise renoval to the decoded inage.

20 Mor e§9BYthe inyerse FpqueneyeiisstrmiugitdQ ut ed in a noi se renoval unit
1051. Fﬁ; fr nore, the frequency transformis applied to the decoded
i mage i requency transformunit 1052, and the check for the
quanti zati on wi dtAlso,gn tledeanidard af thepndser @mbodimenicl therecdxéstka modd whiob B.
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expl ai n&& ﬁveea@‘w@émsgntrarmdlﬁtﬂ%ﬁqeswgyé Rl sgeuted ansthe qtignt he
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unit, and the quantization-w dth check un t he present
embodi nesmovaliowdFaynit 1He f¢rree@ﬂme1ngshetdpblnsl~fmg fiteg thqss ptm@smas, ivehitheare
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W t h t heodir equency transf orm si ze enpl oyed then. The bl ock partition
si ze ca&%e] known by acquiring the DCT size fromthe sub information
in the bl ock. The DF2 unit 1055 will be explained below. In the
present bl ock, thge d@&)d@@ﬁﬁéﬁ%"ib[@lsﬂhﬂu&t@ﬁ intSa AR Jh@?ﬂél@uﬁmbi@%el‘é’ﬁose
noi se has been al ready renoved in the noise renoval unit, or a block
whose nblidgreent énede asiawhgtberrprjnodgeecuts thenqiseremeval 4 ghe|dnchhdalmﬁg¢s e
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filter may be swi tched, dependi nq on the result of the noise rem)valy
10 [ 006i3}age holding unit 1054 so as to be displayed.
25 [0061]

The noise judgment unit, the noise removal unit, and the quantization-width check
unit will be explained below: Basically, the present blocks have basically the same functions as
those of the noise judgment unit, the noise removal unit, and the quantization-width check unit in
Fig. 2. Inthe present embodiment, however, the frequency transform size is the variable size

30 ranging from the 4-pixel x 4-pixel size to the 8-pixel x 8-pixel size. Accordingly, the
| processings are executed in compliance with the frequency transform size employed then. The
block partition size can be known by acquiring the DCT size from the sub information in the
VLD block.
The DF2 unit 1055 will be explained below: 1In the present block, the



Al so, the DF2 unit 1055 is the block which has basically the sane
functions as those of the DF unit 1011, except that the DF2 unit 1055
makes the judgnent as to whether or not to apply the debl ocking
filter if the noise renoval has been already executed in the noise
renoval unit. Consequently, one and thegsanme circuit may be used as
these units. 15 [Enbodi ment 5] [0064] The fourth

enbodi mejeblotidsg Higens ipptied @3 iMBGS whdsh @oROhBDeELITYSY rehoveKRahé fsiseM t h
respect to the decoded inage., The present enbodi nent, however, .
descri b&&mAvat ik ofyk dlogk PhescHise eemabliagibestsudsed dobe BnsRessHE it the goispicy

domai n. ] i ; t; hs ' '
e saml e B e e e SrabfRmgted

enpl oyedn thaapisb eamoyeluniththaedeldocking Bltedintédorog necessaniy beappliadtin ehe, presank
thus th codi. I [ ifferent fr ach ot her. As result,
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present [@dpdi nent. Accordingly, in the present enbodi nent the

detail ed explanation wl | é)e i ven b?gov‘ﬁrﬁe ardi ng portions of the

di stinction ther eBSPrvienTake nate rempl bas beap plrqadp exgeltod 4 jdement asier | s
enpl oy edvhelhP 3ot ol tecuteltht bbISdi! Bfer hA§ bE SWisHIHT RbéfIhaMAGhE rdstiBof the
noi se renpval is executed on the frequency domain at the tinme when

t he st amdieemayeh as H 264 or VC1 is enployed. The configuration of
a defd)dgé%ﬂﬂit 1101 is basically the sane as the one of the decoder
unit 1001 30 Fig. 10. [0066] A frequency transform unit
1151 is a bl ock fAlsoaheDy? agt 105 i thedioehk eshidhrianbdsiually the shine functions as

after-mtion, conpensation data created .insjde the decoder device.
Uhen ex U088 PHGS DRAnR DHugHEs DRIRSPES Ht 10 Takee e _ﬂteflhaféf)&fhm%ﬁ%@ds
to be exgquhpsly the deBIBBLih@EE ifVht Rolt&RmBVA] had Bedh|aBEdty kiR HRVRAe
The information on the bl ock size can be acquiréd fromthe VLD

bl ock. [eowEriunty Sepsequentlsoneand thegemaelycuitiagydredised asrhese ¥n®s), a noi se
J udo9fEENtEHdimdd 8P 2
[0064]

The fourth embodiment has been the case where the noise removal is executed
with respect to the decoded image. The present embodiment, however, describes a case where
the noise removal is executed on the frequency domain. The basic concept of the present

20 embodiment is basically the same as the one of the third embodiment. The encoding standards
employed therebetween, however, are different from each other, and thus the encoding tools are
different from each other. As a result, the scheme of the third embodiment cannot be directly
applied to the present embodiment. Accordingly, in the present embodiment the detailed
explanation will be given below regarding portions of the distinction therebetween at the time

26  when the H. 264 or the V(1 is employed.

[0065]

Fig. 11 illustrates the configuration where the noise removal is executed on the
frequency domain at the time when the standard such as H. 264 or VC1 is employed. The
configuration of a decoder unit 1101 is basically the same as the one of the decoder unit 1001 in

30 Fig 10.
[0066]

A frequency transform unit 1151 is a block for applying the frequency transform
to the after-motion compensation data created inside the decoder device. When executing the

frequency transform, the frequency transform needs to be executed in compliance with the DCT



5 noise renoval unit 1155, a corrected-width cal culation unit 1153,
an inverse frequency transformunit 1154, and a display-i mage hol di ng
unit 1157 have basically the sane functions as those of the
configuration in Fig. 3. In the present enbodi ment, however, the DCT
bl ock size is the variable block-partitjgon size ranging fromthe
4-pi xel x 4-pixel size to the 8-pixel x 8-pixel size. Accordingly,

t he quarmldckaizt emplioged| Sithe exfeGtiofl oh thedSCD bIdaIO Sige ¥dntHR abdifrel iRmkihe V1D
enploye% tpen. 10 Consequently, it turns out that the quantization
processihﬁ is executed with this block size in mnd. [0068]

A DF2 umpde7§156 will be explained below. The present block has
basicall'y the sane functions as those of the DF2 1055 in Fig. 10. 15
[ 0069] Aredder 1t 152 a frequehey taosfompamitilhy), d maise juggmesthmit 1160, a

f oregoi ng. expl anat i as._been, given.with re t to the.preferred
oo it € 8 A e B AN Fictobn bR REEH ol Bprle eBpRnR fem
t hat thenipl EBieadd 4 divat-ingige h6ldihgtunltilng 1 Bhe basiddie $ie: Amb FeHMBAY £&.thdse bf
exanpl e, the_above-descri bed enbodi ments have been expl ained in
speci fi dhegepfigyration ip Fige - + B thspressnhenbpdiment osgusr; the R%éfnhlp@wms the

easy- t Oy IR S A0 iNRA e RO tHeCpiRLISSL kel s'i"iégmﬂecﬂnpi%tfﬁ x{‘%gixel size.

necessarily |imted to the enbodi ments which include all

conf i guAasaréwnglyethp Heantieeionlis alseexaped araccdrdance with ¢hattieckaize egipldyled thenn
the grt i: t P 1.Qns _an d t.s,.can_.be
dovi Do ChEtRl T BRIt Bl P 0 BIR PR RS R
appendeehigd. ai ns. Accordingly, it should be understood that these

nmodi fi cgc}i gﬂs and anendnments al so naturally 25 belong to the

t echni cH{06 ope of the present invention. 20 [CLAIM5] [Caiml1]A

conpr essed-i mage ADIFS @nk ¢RI Q¥ pIGRed 6ANRT | ThSreseHESIOLETas TRALIly the
sai d decoder means further includin a VLD unit for

decodi népmg @P@i%&ﬁsﬁhﬁﬁg@hﬁd})ﬁ%@ééé@giﬁt t@aminto i mage data and sub

i nf 5nangj0g§1]; an inverse quantization unit for inversely quantizing

sai d i mage data decoded by '
Referring to the accompanying drawings, the foregoing explanation has been

given with respect to the preferred embodiments of the present invention. It is needless to say,
however, that the present invention is not limited to these embodiments. For example, the
above-described embodiments have been explained in specific detail in order to explain the

20 present invention in an easy-to-understand manner. Namely, the present invention is not
necessarily limited to the embodiments which include all of the configurations explained. It is
apparent for those who are skilled in the art that various types of modifications and amendments
can be devised within the scope of the technical ideas disclosed in the appended claims.
Accordingly, it should be understood that these modifications and amendments also naturally

25 belong to the technical scope of the present invention.



said VLD unit; an inverse frequency transformunit for

i nversely frequency-transform ng said inversely-quanti zed i nage dat a;
and a notion conpensation unit for executing a notion
conpensati on based on said sub i nf or matP on decoded by said VLD unit;
an information holding unit for holding said sub information by the
anount of a plurality of blocks, sai gcﬁxg\,l'ﬁgf ormati on bei ng decoded
by said VLD unit; a noi se judgnent unit for nmaking a

j udgrment [@amnidi se A eampredsedbimage doisplempviinkgeegemprisingd by sai d
decoder neans, ang sal d information holding unit; a noi se
removal unit for éX&cut PiY®sai d noise renoval of a bl ock whose noise

renoval has been jsiid@eehdeombms GithetinglRld sai d noi se judgnent unit,
usi ng said i mage data_out %tted from.said inverse quantization unit,

|
moti on conpensat i & At B dredingd dgiahmagerompressd sEem e lragsata and
unit, angy $@bgnatidk; i nformation held in said information holding unit;
and a display-inmage holding unit for holding, as a display
i mage, an out put emtnyersefluandedionoiny domuvyrwsely quaniizing $aidmiage dath decoded by
removal Sgﬁsvﬂﬁgg?.j udged to be executed by said noise judgnment unit,
or said output of’ said decoder neans if said noise renoval has been
judged not to be exawutsettreqdeaceiansfonhanitifer iseirstlnfeqensyetrmedlming said
execut ed ﬁ%{ orrecti.n saéag i n%{erse-quanti zation-unit out put

coef f i ci'BYffSelAMARY2eiT885 984 21 om sai d i nverse quantization unit,

sai d output coeff h@iokibh ciapdrefioRiil Gorakesitingd nfitioh e&ﬁ%&eét%n%u@eatohtzshﬂg

sai d i mage, data .usi ng a quantization width, said quantization wd

bei ng c&rkinfermationdecededdhy seid VLR YBIY nf or mati on outputted from said

VLD unit, an inftHaHo P RVIGRE bhiPBr by din}% & A L maARE b e ﬁ-ﬁhnt ofa
val ues being executed within a range of sald quantization w gt.

[1CI aih m Z’_]Urﬁéy@ﬁwpd@s@efﬂsqbnnfgenﬁ@h?emgdf@daﬂ byleaid UélDatmﬁgr ding to d ai Im
: erein . X i in sai oi.se.renmova
unit is informati %‘)HOI(S)enﬁJ caj a%rﬁ?iglé c%}(gﬁr)#i(v adggl qeﬁlgﬁ? 8&15%(:3}083 ,Ofa%lSP Fay 1mage
quant i z gtnepatedvy saikddcqdamidass andeid infgrmadadholdibg ani)C 21 quanti zati on

width (intra dc_precisi on%%{vvm h are .used . for said anﬁi ation. .
(O ai m 3] The compt BUSHTRNJE i 86 B SI4 PO ae tFoNe  AMask AORoieAi m
1, wher ednioval has been judgedao bl QERRE bASaill ﬁo%ﬁﬁ@ﬂé@t%it,%tng_tsﬁid@ﬁﬁ%éﬂa%

said noise renpval |1 s determ ned based on edge information an

quant i zPPBIEAEI EY fverss AERNHEdioR WitosetanfospersHen dits ArBuisddion shided
to be exRebh @ane_{ngt%'n%] QR P REe AR T S/ BRrmETMBIdAEYLE Gna

according to Claim1, erein

a display-image holding unit for holding, as a display image, an output image of
said noise removal unit if said noise removal has been judged to be executed by said noise
judgment unit, or said output of said decoder means if said noise removal has been judged not to
be executed thereby, wherein

said noise removal is executed by correcting said
inverse-quantization-unit output coefficient values outputted from said inverse quantization unit,

said output coefficient values being acquired by inversely quantizing said image
data using a quantization width, said quantization width being calculated based on said sub
information outputted from said VLD unit,

said correction for said output coefficient values being executed within a range of
said quantization width.
[Claim 2] The compressed-image noise removal device according to Claim 1, wherein

said sub information used in said noise remowval unit is information on

quantization value (quanter scale), quantization matrix (quantiser_matrix), and intra-DC



correction values for said inversely-quantized coefficient val ues
when said noise renoval is executed are cal cul ated using i mage data
on an adj acent bl ock, sai d adj acent bl ock bei ng adj acent
to said bl ock whose noi se renoval has Bken judged to be executed, and
guanti zation val ues of said adjacent block being small. [C aim5]The

conpressed- i e npi se _renoval. .devi.ce accor,ding.to Cai.m 1, wherein
sai d decadlﬂg?zgﬁg%ﬁ'é‘ﬂ# §n%%@re%?1§t’m’§‘ %ﬁ“ﬁeﬁ&@eﬂg té@E?‘bn- dedi cat ed
i nter nat i&am@h 33t amdaesmprefiefBmadeGone RRifidvEN S viRMREREHE b CRBH S, WRirSig
renmoval device according to Caim1l, wherein sai d decoder

means is H 264, RitdemMentasih kg aehisreaesroidRraitesamaypl is determined based
I nt er natd,Qgé in?d ARG shSGRRMBtion values of said block whose noise removal has been judged

to be executed.

[Claim 4] The compressed-image noise removal device according to Claim 1, wherein
correction values for said inversely-quantized coefficient values when said noise

removal is executed are calculated using image data on an adjacent block,
said adjacent block being adjacent to said block whose noise removal has been

judged to be executed, and quantization values of said adjacent block being small.

[Claim 5] The compressed-image noise removal device according to Claim 1, wherein
said decoder means is MPEG2, which is an image-compression-dedicated

international standard scheme. ‘

[Claim 6] The compressed-image noise removal device according to Claim 1, wherein
said decoder means is H. 264, which is an image-compression-dedicated

international standard scheme.



