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DESCRI PTI1 ONVIDEO ENCODI NG DECODI NG

APPARATUS 5 Technical Field The present invention
relates to a video encodi ng apparatus -of addi ng
information for controlling filter processj

performed by a video decodi ng apparatus to Mﬂm&mmwmwmww
data and a vi deo decodi ng appar?tus of 10 p :
filter processing on a decoded inmage based on tikpes9*
information for controlling the filter processing

which is added to the_epcgoded_data. Background Art As

a techni que for outpuPtE 8 §nRiﬁag Eté' ed by 15
performing filter processing on a decoded i mage, there

is a technique whi ch designs a filter such that an

error betveen aytgrbesQpodag /LFROs AR A28l

obt ai ned by per or m ng ter processing on a decoded
image is mnimzed by an encodi ng apparatus, transmts

20 information of the filter, and causes a decodi ng
apparatus to output an imagan@bbaimeélay per form ng

the filter processing on the decoded i mage based on

the informatpoas€sc Witémahonandldte¥édb, a video encoding
"Post-filter SEI nessage for 4:4:4 coding", JVT of

| SO 3B MPEG & f TAHJ1R2E MCEGrmdvVioS080r Apniko2006g(tfalter
be referred to as S. Wttmann et al. hereinafter)).

| n tRFQCHBRhRY P?ﬁéor@%%o@Yn@ ﬁbﬁaPaﬂ9§O@aﬁgoBP§ﬁﬁaéHS to

out put |ne§e haV|ng
encoded data and a video decoding apparatus of

performing filter processing on a decoded image based
on the information for controlling the filter
processing which is added to the encoded data.
Background Ait

As a technique for outputting an image obtained by
performing filter processing on a deceded image, there
is a technique which designs a filter such that an
error between a to-be-encoded image and an image
obtained by performing filter processing on a decoded
image is minimized by an encoding apparatus, transmits
information of the filter, and causes a decoding
apparatus to output an image obtained by performing the
filter processing on the decoded image based on the
information (S. Wittmann and T. Wedi, "Post-filter SEI
message for 4:4:4 coding", JVT of ISO/IEC MPEG & ITU-T
VCEG, JVT-S030, April 2006 (to be referred to as S.
Wittmann et al. hereinafter)). 1In this manner, the

decoding apparatus can obtain an output image having a

lllllmllllIII(llllllllll II”IIIIHIII

_*Goooo2*




10

15

20

25

small error with reference to an original inmage. As a
simlar technique, a technique for performng

processing simlar to the processing of S. Wttnmann et

al . and uses an i mage obtai ned by performing filter 5
processi ng on a decoded inmge as a reference inmage in
generation of a prediction inage may be enpl oyed. In

this manner, since an error between the reference

i mage and a to-be-encoded i mage decreases, a

prediction error can be advantageously reduced when a
nextsmhabheersodOvprledrefedenta So Wht bmapnnef amage.
filters are designed in units of a frane. In this

case, filkers sanhberbeecasiygredai heabodadanderwipelr forming
the characteristics of inmmges which change dependi ng

on rREPEHSS NI aSirhher tqu%ﬁ|EQ@§e§ﬁhﬂBant§ -t Wafttpgnn et
S. VVitnann et al. have 15 the same probl em as

desc? beﬂn%b%%%smﬁ%nlm?g?ePEtaﬁaeddeg.@ﬁéEOFWlaﬁ.ééléﬁr

fraﬁ§§0c£é§ L E 0% éggggtl 88enag §OonY g&ggna ﬁmage in

t echni que, f|| érs are Red TR unl

frapg efg@{gnléf s PhODGeEL L DAL 5 ﬁgracggesa £ARIGLCRE  1n

desi gned i n accordance Wt ristic

I magesi yhhghn&hangen depsRdLRYoPNpek GEEANSHiN @ £hk %ﬁ%e image
It is an object of the present invention to provide a

Vi desneng ol Nigé decodiag appgeatidsrandelet ROgreds c@fion error

classifying an image into a plurality of regions

accocah nige t adaapr agedes hynedduetdr enea andeper ffeame is

filter processing on each of the classified regions to

3 predicted. In S. Wittmann et al., filters are designed
in units of a frame. In this case, filters cannot be
designed in accordance with the characteristics of
images which change depending on regions in a frame.
Techniques similar to that by S. Wittmann et al. have
the same problem as described above when filters are
designed in units of frames.

Disclosure of Invention
In a conventional technique, since filters are
designed in units of frames, there is a problem that
filters cannot be designed in accordance with the
characteristics of images which change depending on
regions in a frame.
It is an object of the present invention to

provide a video encoding/decoding apparatus and method
of classifying an image into a plurality of regions

according to a predetermined reference and perform

filter processing on each of the classified regions to
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reduce an error between a to-be-encoded i mrage and a
reference i mage and an error between a to-be-encoded

i mmge and an out put image. According to the present
invention, on the 5 occasion of video encoding,

regions in a frane are classified according to a
predeterm ned criterion and partitioned, and a | oca
decoded i mage is subjected to Bilter processing for
each of the sorted regions. Further, a paraneter used
for classification of the 10 regions as well as

i nf arathtdeorarofe tiher fhd tweerare outiprrtenasded codade dand. a
An aspect of the present invention provides a video
encodi iy sdpjraridtase comprasisigr anh befeepracessbe-engoded
generate a |l ocal decoded i mage corresponding to an 15

i npUtNdHaged 2pari iR onlMsHtil e to partition the | ocal
decoded image into a plurality of regions using a

given  pdrSiHnS ot deshgP oS Fotut BVEBC GeBr gAY Ghe
filter.o cogl I cieniog o, eagh partitioned; fegi P d orc
filtering nodul e To perform T1tef processing on t fié

| ocaé1&Cig%@%ém&@%&r%ﬁﬂea&é%ﬁear@%@9@9&89 and

filter Iclent for“each partitioned region, a

st orge: 10 oL Pf €arhdBYEBo SAP] 8L 84§ 01 hbgef it Shibjected to
processing, a predictor to generate a prediction

I magel usd NpAdhees $10¢ efot nBgen andtiad epcoder régions.

out put a parameter used 25 for partition of the region

and Funfidramt ionpoafametéet tesedcbet fctaeni fevatyon of the

partitioned region as encoded data. 4 Brief

Descré@tdron af kbW agsinformation of the filter are output
as encoded data.

An aspect of the present invenfion provides a
video encoding apparatus comprising an image processor
to generate a local decoded image corresponding to an
input image, a partition module to partition the local
decoded image into a plurality of regions using a given
parameter, a designing module to designs a filter
coefficient for each partitioned region, a filtering
module to perform filter processing on the local
decoded image according to the corresponding filter
coefficient for each partitioned region, a storage to
store images subjected to the filter processing, a
predictor to generate a prediction image using the
stored image, and an encoder to output a parameter used

for partition of the region and information of a filter

coefficient every partitioned region as encoded data.
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FIG 1 is a block diagramof a video encodi ng
apparatus according to a first enbodinent. FIG 2 is a
bl ock di agram of a signal processor of 5 the video
encodi ng apparatus according to the first enbodi nent.
FIG 3 is a flowhart show ng video encodi ng

perfornmed by the video encoding apparatus in FIG 2.
FIG 4 is a diagramshowing a cfassification state 10
of a frame. FIG 5 is a flowhart show ng region
division perfornmed by a region partition nodul e
accordi ng to the BfigistDesmodrbpn. oF| Bragingsa

di agram showi ng an exanple of region_ 15 information
accor di ng %% the ¥ ig 1 HboHi st & @ 71120 LuFAGH A
showi ng an exanple of filter _coefficients of a - -
hi gﬁpﬁgstétf”isl tag.orﬂl(‘%g §9 & & i Hgrdh SHOW Mg pi xel s

serving ohj ect s qf, one-di mensi onal _di screte cosin

t ransf or %SIG’Z =keks Sﬂioscqia Cg’r%%ﬁargh%% ?\gsjagma1 prodesSor of
rel qtionshj t%\ﬁg | C s, 9f.1he, he fi
one%&eneqﬁge%n%% |sgjrgg?d F{:alorg%tﬁgg at“?a%s or %%dtae 1rst
cla I HdLaldan reference. FIG 10 is a diagram show ng

a filter coefficient table. 25 FIG 11 is a di agram
of a tablershowing anfidseexarangnawtihgeshatd ¥atoging

FIG 12 is a block diagramof a.filter designing 5
nodes fageeditng ttee tthieddo restcedbodi appsratus in FIG. 2.

FIG. 4 is a diagram showing a classification state
of a frame.

FIG. 5 is a flowchart showing region division
performed by a region partition module according to the
first embodiment.

FIG. 6 is a diagram showing an example of region
information according to the first embodiment.

FIG. 7 is a diagram showing an example of filter
coefficients of a high-pass filter.

FIG. 8 is a diagram showing pixels serving as
objects of one-dimensional discrete cosine transform.

FIG. 9 is a graph showing a relationship between
coefficients of the one-dimensional discrete cosine
transform and a classification reference.

FIG. 10 is a diagram showing a filter coefficient
table.

FIG. 11 is a diagram of a table showing an index

and a threshold value.

FIG. 12 is a block diagram of a filter designing
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FIG 13 is a block diagramof a filter processor
according to the first enbodinent. FIG 14 is a bl ock
di agram of a video decoding 5 apparatus according to
a second enbodinment. FIG 15 is a bl ock diagramof a
signal processor of the video decodi ng apparatus
according to the second enbodinent. FIG 16 is a

fl owchart showi ng video decoding 10 perforned by the
video decoding apparatus according to the second
enbodi nent. FIG 17 is a bl ock diagram of a signa
prodesie asfcor diinded- eridudi igr eppartrdisnerticor ding to
athird enbodiment. 15 FIG 18 is a bl ock diagram of
a video dedodiny l%p?pé?%&% QteoFamngftd &llbeFtmrocessor

enmbodi nen FI G a bl ock %la ramof a filter
desidgiHG L Hodi et rcﬁtnge”i“%o R4t h enmbodi ment

FIG 20 i ram an_exa %e of . filt 5
appllcatlon nonapﬁ7|c§f|on |%¥%?ﬁ%??§ %cc%?%lng tooind

quet grﬂ processor &g{:hf:o gt:oﬁigato t(ﬁe f&%@ﬁ&rﬁ%od{ﬁgnn?f

FIG 22 isi@ bii’ﬁ)ci(sdéakgf@ér}koélé‘oférht@f Qesc‘iégﬁéﬁgprgéessor
nmodul e according to a ninth enbodi nent. a

di agramrshomwidyp ale @@y eabafit teraceoedingi ent shandecond
i ndexes representing them 6 FIG 24 is a block
di agmasndifmdrid t er processor

FIG. 16 is a flowchart showing video decoding
performed by the video decoding apparatus according to
the second embodiment.

FIG. 17 is a block diagram of a signal processor
of a video encoding apparatus according to a third
embodiment.

FIG. 18 is a block diagram of a video decoding
apparatus according to a fourth embodiment.

FIG. 19 is a block diagram of a filter designing
module according to a fifth embodiment.

FIG. 20 1is a-diagram showing an example of filter
application/nonapplication information according to the
fifth embodiment.

FIG. 21 is a block diagram of filter processor
according to the fifth embodiment.

FIG. 22 is a block diagram of a filter designing
module according to a ninth embodiment.

FIG. 23 1s a diagram showing an example of filter

coefficients and indexes representing them.
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according to the ninth enbodinment. FIG 25 is a block
di agram of a video encoding apparatus according to a
thirteenth enbodinent. 5 FIG 26 is a diagram show ng
an exanple of region information according to the
thirteenth enbodinent. FIG 27 is a block diagram of

a video decoding apparatus according to a fourteenth
enbodi ment. FIG 28 is a block @i agram of a video
encodi ng 10 apparatus according to a fifteenth
enbodiment. FIG 29 is a block diagramof a video
decodi ng Fapparatius adebsck NGl 4 gram So XKt Behtdr processor
enbodiment. FIG 30 is a block diagramof a video
encodigry diagpdrattils adoorhdienPediretmwenty-fifth
enbodiment. 15 FIG 31 is a diagram showi ng an exanpl e
of regi orF1G nfr ret i drokecordiagram eheat Wedey- pREPAING
enbodiment. FIG 32 is a block diagram of a video
deco?ﬂﬁ?gfaatpb%raé%qj%rda]&fbrtcﬁ rﬁg ol B sRt ye%}i)%‘flhme“t
enbodi ne amof a

encod ng”ftiz% ettt 5%%%?%. @ov%‘r?% mmmeéseaﬁhregm
oo AR 5o i By WO AT AN hl8Riment.

decot appara us acc y ei g
e”bOd'”E”FIG R385 'él@c@'@ﬂé@P&ﬁhQF”ngﬁaékeaecodlng

coefficients. FIG. I's a bl ock diagram of a video

enc pﬁtgra?tﬁlﬁlf&@f@ﬁdlﬁu@(l@@réﬂ utCednthi &hyo8i@BHD.
enbodinment. FIG 37 is a block diagram of a video

decodlng Fappar@t Us acedsdkngib@ramt BErbyvatebhencoding
enbodinent. 7 FIG 38 is a block diagramof a video
encombhpgratus according to a fifteenth embodiment.
FIG. 29 is a block diagram of a video decoding
apparatus according to a sixteenth embodiment.
FIG. 30 is a block diagram of a video encoding
apparatus according to a twenty—fifth embodiment.
FIG. 31 is a diagram showing an example of region
information according to the twenty-fifth embodiment.
FIG. 32 is a block diagram of a video decoding
apparatus according to a twenty-sixth embodiment.
FIG. 33 is a block diagram of a video encoding
apparatus according to a twenty-seventh embodiment.
FIG. 34 is a block diagram of a video decoding
apparatus according to a twenty-eighth embodiment.
FIG. 35 1is a diagram showing filter coefficients.
FIG. 36 is a block diagram of a video encoding
apparatus according to a thirty-eighth embodiment.

FIG. 37 is a block diagram of a video decoding

apparatus according to a thirty-ninth embodiment.
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FIG 39
appar at us

apparatus according to a fortieth enbodi nent.
is a block diagram of a video decodi ng
according to a forty-first enbodinent. 5 FIG 40 is a
bl ock di agram of a video encodi ng apparatus according
to a forty-eighth enbodinent. FIG 41 is a block

di agram of a video encodi ng apparatus according to a
fiftieth enbodinent. FIG 42 is7a block diagramof a

vi deo encoding 10 apparatus according to a sixtieth
enbodi ment. FIG 43 is a block diagramof a video
decodi ng FHEppas@ét us acobodkngitgramsoXt ¥- ¥iHeb encoding
enbodiment. FIG 44 is a block diagram of a video

enc oty Apparat usraceordd ng foraistkt ymsedoment.
enbodinment. 15 FIG 45 is a block diagram of a video
decodi ng FHppadat i ackbedkngieeranspskt §- vhided decoding
enbodiment. FIG 46 is a block diagramof a video

enc GRRRY & Ehpat aF s B ok dli hgf e bt w-Séveht gnbeddnant -
enbodi ne F .47 is.a block diagramof g video .
encodingqéﬁsap%§15§u§ 3%%%€d$ﬁﬁgfgmaoge9eﬁﬁ EPoGPFRIINY
enmbadi F 48. | bl ock di agram of a, vi.deo
enccéﬁé%?g%ﬁﬁnéé%?éﬁgéio?%i%gg?Bgﬁﬁgéggkﬁy?Pgﬁgfﬂent'
enbodi ne Fl LS 0 Lagr f i.d -
decodingnigébaggtﬁg %c%g?gkngk?%kgﬁ g?;%ty?F¥FtERCOdlng
embagb @ tus 2 &1 59 €6 2 bl pekedhagheBu9hear Vi deo
encodi ng apparatus according to an ei ghty-sixth

embodi menfIG. R % i5laislackl ackgdhagbamot/ideyi d8@oding
decoding 8 apparatus according to an ei ghty-seventh
enbotppaergttus according to a sixtieth embodiment.

FIG. 43 is a block diagram of a video decoding

apparatus
FIG.
apparatus
FIG.
apparatus
FIG.
apparatus
FIG.
apparatus
FIG.
apparatus
FIG.
apparatus
- FIG.
apparatus

FIG.

according to a Sixty—first embodiment.

44 is a block diagram of a video encoding
according to a sixty-second embodiment.
45 is a block diagram of a video decoding
according to a sixty-third embodiment.

46 is a block diagram of a video encoding
according to a seventy-second embodiment.
47 is a.block diagram of a video encoding
according to a seventy-fourth embodiment.
48 is a block diagram of a video encoding
according to an eighty-fourth embodiment.
49 is a block diagram of a video decoding
according to an eighty-fifth embodiment.
50 is a block diagram of a video encoding
according to an eighty-sixth embodiment.

51 is a block diagram of a video decoding
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FIG 52 is a diagram show ng information show ng
correspondence between regions and cl assifications.

Best Mbde for Carrying Qut the Invention 5 Enbodi nents
of the present invention will be explained bel ow
(First Enbodi nent) A video encodi ng appar at us

according to a first enbodi nent of the present
invention will be explained 108with reference to FIG

1. A signal processor 112 receives an input inmage

signal 101. A signal processor 112 generates a

r esiadysd r st gnad chetdveen theannpught pagevestignahbé8iment.
and a prediction inage signal 109. A signal processor
112 orthogb®Bal S2r assfodisganad qbaningesnfhemabion showing
residual signal to thereby generate residual _

i nf oTEE G DPPTIDRNCA ReGrAET pFoeessdr and2cHagaaht F2esons.
and i nverse-orthaogonal -transforns the residua

i nf or mat i on PRF% adfifs tHer Y MR Drivwt i OPF P YRRt ton
dicti ' | I t I l.-d d, 20
AR T S A e e

tern o] jgnal processor 112 is connected to a
var?%%?éa}é%%Pﬁegégbder 118, and a | ocal decoded

signal output.terALAgkhE)cONnected to a wite
termnal of a frane nenory 113. 25 A | ocal - decoded

i mage signaligeadehepingl apbatrBeusl hate oA ¥olb3 flig st
connected to a region partition nodule 114. The
regi @fbpaihéht oof modgl praddnel assehtesn9wiandbe explained
partitions a | ocal -decoded i mage signal 104 into a

with reference to FIG. 1. A signal processor 112

receives an input image signal 101. A signal processor

112 generates a residual signal between the input image

signal 101 and a prediction image signal 109. A signal

processor 112 orthogonal-transforms and quantizes the
residual signal to thereby generate residual
information 102. A signal processor 112 dequantizes
and inverse-orthogonal-transforms the residual
information 102, and adds the information to the
prediction image signal to generate a local-decoded
image signal 103. A residual information output

terminal of the signal processor 112 is connected to a

variable length encoder 118, and a local decoded signal

output terminal is connected to a write terminal of a
frame memory 113.
A local-decoded image signal read terminal of the

frame memory 113 is connected to a region partition

module 114. The region partition module 114 classifies
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plurality of regions in accordance with a

predetermned criterion to output region information

105. The region information 105 represents

correspondence between the 5 regi ons and

classifications. A region information output term na

of the region partition nodule 114 is connected to a
filter designing nmodule 115 and®a filter processor

116. The filter designing nodule 115 receives the

i nput i mage signal 101, the region 10 information 105,

and aHe RaoctEl Cietoded ¢abedergned 1magef s banehelffahpto 2
menory 113 to design filter coefficients for each of |

t he RIWS ¥TedP T g DHNS AR oREPOF IR RF R HAFD df PFpgetermined
filter, desj niqg nmodul e 115,is copnected to

e .
filt%rr“b%]c s\ ‘?L‘ilé?u%fer%?‘r‘lif‘? ?F%?Bb%%sbbgname region
feC?i'r‘{PS’rrg‘teiéo.‘?%s ccoded | mage signal 4104, BQ? en the
region informtion 1 Sand firter !%?orna i on 6%.

The fd I&KsQ&9§Q§§§£sﬂﬂ§ca@§659f"BAfké%?énP£9§8§ﬁé€90n

on an Tmage signal region of t he I ocal - decoded i mage

Si gn&ht J04. + Jhei b SBISr Sug@akeﬁgoﬁegwai@%ﬁel%@ea@lé 194 is
the region information 105. The filter processing
depensisn@fcddecdid t£11t&f onsBL HHMng1A6duTbe1ibl kA a filter

-processor 116 generates an image signal 107 on which

t he prdtessqr ote&si Nhhe sf peréor dedighbngeacudé Lhé
classified inmage regions. An inmage 25 signal output
termeetioésthiee finper pragessdogndl6lPs, tbaneegednto
awite termnal of the frame nmenory 113. The frane
menot§f 2B 5t of e50 % hea M fafeesi gral ~de7odnd1omaghi ehonal 104
the filter processing is perforned, and qutputs .
from the frame meémory 113 to design filter coefficients
for each of the classified regions. An output terminal
of the filter designing module 115 is connected to the
filter processor 116.
The filter processor 116 receives the local-
decoded image signal 104, the region information 105
and filter information 106. The filter processor 116
performs filter processing on an image signal region of
the local-decoded image signal 104. The image signal
region corresponds to the region information 105. The
filter processing depends on the filter information
106. The filter processor 116 generates an image
signal 107 on which the filter processing is performed
for each of the classified image regions. An image
signal output terminal of the filter processor 116 is

connected to a write terminal of the frame memory 113.

The frame memory 113 stores the image signal 107 on
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the i mage signal 107 to a predictor 117 as a reference

i mge signal 108. The predictor 117 generates a

predi ction i mage signal 109 fromthe reference inage 5
signal 108. The vi deo encodi ng apparatus having the
above configuration will be specifically explained

with reference to FIGS. 2 and 3. As shown in FIG 2,

the signal processor 112 10 inclQdes a subtracter 123

whi ch cal cul ates a difference between the input inmage
signal 101 and the prediction inmage signal 109 to

out ptitieh ridys diial toF grapcadoinanis ope hbgomafl, and outputs

transforner 124 which_ subjects the residual signa

119 RF o3y otdn3 + ahlf ortn # PBHEE hutCaNL 15 8Pt RogBharence
transform coeffjcjent (for exanple, coefficient)

190, SRR o G | Y 195 R RO HaG  5od SeRgroteS’s
orthogonal, transform coeffjcient_to o ut .
quart oI r T T Or 1 bt 187 eht Su bh) bePegencepinage

resigdualsi nf@f mation 102. The signal processor 112 20
further includes an dequantizer 126 which dequanti zes

the resi dpgéd &ﬂé@@n@ﬁ&@BiAQZabgaQHEQHthavah@nﬁherabove
coefficient 121, an inverse orthogonal transformer 127

wWhi Cdor fivep St Dbt hegonabe t §past of 6511 heekpansheMvith
coefficient 121 to reproduce a residual signal 122,
and 25fareadklero 1IRBGWhi 2haadds. t he reproduced resi dua
signal 122 to the prediction imge signal 109 to
gener at e ApesheecalndEEGded, i hhgesspghadl PLOBeskdr A2

shown in a flowhart in FIG 3, when the input
includes a subtracter 123 which calculates a difference

between the input image signal 101 and the prediction
imége signal 109 to output a residual signal 119, an
orthogonal transformer 124 which subjects the residual
signal 119 to orthogonal transform to output an
orthogonal transform coefficient (for example, DCT
coefficient) 120, and a gquantizer 125 which quantizes
the orthogdnal-transform coefficient to output a
quantization transform coefficient signal, i.e., the
residual information 102. The signal processor 112
further includes an dequantizer 126 which dequantizes
the residual information 102 to output a transform
coefficient 121, an inverse orthogonal transformer 127
which inverse-orthogonal-transforms the transform
coefficient 121 to reproduce a residual signal 122, and
an adder 128 which adds the reproduced residual signal
122 to the prediction image signal 109 to generate the

local-decoded image signal 103.
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i mage signal 101 is input to the signal processor 112
(S11), the subtracter 123 calculates a difference

bet ween the input image signal 101 and the prediction

5 image signal 109 to generate the residual signal 119
(S12). In the orthogonal transforner 124, the residua
signal 119 is orthogonal -transfaorned to generate a
transform coefficient (S13), artd then the transform
coefficient is quantized by the quantizer 125 (S14).

10 The quantized transformcoefficient is_input to a .

vari abl g Aengtdendbdert Vet ek dusf - i Af oV haRi bRe input

102.. The quanti_z transformcoefficient is al so
deqdé%ﬂqez%dl%aﬁ% ﬁi%é@dﬂﬁ%ﬂﬁz@%nﬂwm PEYefeRer 112

th | -t f by ' th | _15
Cr anefanter o PUHIR R 125 IS Lo et e
; : . | rodicti . . o
100 P esth a1y M hddie BIGELEU O AR0GS| $fiction
(Sl@mageﬂéeidr%lahﬂiﬁct@gﬁ(ﬂé@&g?e siihaled03,i5 stongd 119

in the frame nenory 11 S16). The | ocal - decoded

I mages 1s1)gnal 1r2G D4 rgash St om d hen  f e FETRL Yy 4S8 +8sidual
input to the region partition nodule 114, the filter
desiggmmg Inddul e difSogdth I-herdnd fe@rmed ocessotieddbe a

In the region partition nodule 114, regions of the

i nputr d ol rnd exasdfeld G irppge S ghlal d0dl wnen ctlas st famelf @Bm
according to a predeternined criterion (to be referred

to &% EH T i catT B erig@rPomhasasmowhzen, 12or (S14) .
exanple FIG 4 to generate the region inforpation 105

12 rEEBH AR dordesipt et bEtheeh thel PR obR 2

n . . . .
a dvarlable length encoder as the residual information

102. The quantized transform coefficient is also
dequantized by the dequantizer 126 and then inverse-
orthogonal-transformed by the inverse orthogonal
transformer 127. The adder 128 adds the reproduced
residual signal 122 and the prediction image signal 109
to generate the local-decoded image signal 103 (S15).
The local-decoded image signal 103 is stored in the
frame memory 113 (S16). The local-decoded image signal
104 read from the frame memory 113 is input to the
region partition module 114, the filter designing
module 115, and the filter processor 116.

In the region partition module 114, regions of the
input local-decoded image signal 104 are classified
according to a predetermined criterion (to be referred
to as a classification criterion) as shown in, for

example FIG. 4 to generate the region information 105
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classifications (S17). Fromthe region partition
nodul e 114, region partition paraneters 111 and the
region information 105 which are required for 5
calculation of the classification criterion and the
classification perfornmed by the criterion are output.
The region partition paraneters 111 is input to the
vari abl e I ength encoder 118. Thesregi on information
105 is input to the filter designing nodule 115 and
the 10 filter processor 116. O assification
processt8gehSidy EBrtBEpEREEAR: BRaKLILhORHEDAYLE b4 ang
will be explained by using a flowhart in FIG™ 5. An
obj ectaoticlassibhsatson)is rdehi AEd asgaohi ¥alrt(tQ e
referred to as S (x,y)) of a 15 position (x,y) on a
decadeduienged, | tegsoassanedttbat paragiednssanel and the
classified into two regions, i.e., a flatness region
in wheghom phkermgaliae $fbowhliyghchargesguameédafor
nonfl atness region in which a pixel value sharply
changescuhet ecrhaf Eegi 6h3sedibeacliagsickiiégrare 2pd the
pi xel s, respectively. \Wen the re%ions‘are,classified
i nt oS AT HEMT R BYPBNBS T E REMBEGPYNS DEr TRILREI CtinRES. Uk put.
step.101, a.classification criteriaon (%,y) is
cal Chia EEE Ponit het Fohl PACEBHE “Frdde. SEoNaPttodo (e
ste VLo er.ni her e_classificatiaon.
o bydPZanll {8ngeh SELBad NI e ThRe BLARE hrSRyaRld on
T. n; gh ssihfigati I tyerkan - C ( IS
sral Tor thantt o pr Sdat o it ned Fhr SenaPaTa e 715 Rad the
posi £i 0Pet3prbXe¥yoksickassified into the flatness
region in step

Classification processing (S17) in the region

partition module 114 will be explained by using a
flowchart in FIG. 5. An object of classification is
defined as a pixel (to be referred to as S (x,y)) of a
position (X,y) on a decoded image. It is assumed that
regions are classified into two regions, i.e., a
flatness region in which a pixel value smoothly changes
and a nonflatness region in which a pixel value sharply
changes. Note that regions to be classified are
pixels, respective;y. When the regions are classified
into minimum regions, the regions are pixel units. In
step 101, a classification criterion C (x,y) is
calculated from the local-decoded image signal 104. 1In
step 102, it is determined whether the classification
criterion C (x,y) is smaller than a threshold value T.
When the glassification criterion C (x,y) is smaller

than the predetermined threshold value T, the position



10

15

20

103. Otherwi se, the position (x,y) is classified into
the nonflatness region in step 104. Wth the above
process, the regions correspond to 5 the
classifications, respectively. Therefore, a table
shown in FIG 6 can be configured as region

informati on representing the correspondence between
the regions and the classificadtdons. Fromthe region
partition nodule 114, the threshold value T is output
as the region 10 partition paraneter 113, and the,

i nf ovat)i orf oflasfel fiebhlnte MG IRt pREiIar theStep
region information 105. As the classification . _
cri t¥H on CHEIF Vet - Val RS L bt CabsHl it e Ui Fhefehteed into

bet S (X, d pixels 15 th d, i.e.,
aSer eg Wé](ﬁeggéjaasgﬁjllg‘%%]go%yl?h%tgégﬁg\ljmnng Iexgres:linon
1 : . NN Cave(X Y)= 1 1 .
i s, v iF ey G B i o patos popprgepend to
eXpH§§§'éﬂbséifkﬁgﬁféhéﬂ‘E%gﬁéééqyefﬁtUr?%ef§9098Db§rtable

When the operation given by expression ( .
per fadmd. i Fl®atd NgaPobat cOREI QLLOD £aNrH§i dMOL A€Hrmation

in such a manner that expression (1) is expressed by
t he rdotd o ih @XPiessd Ore $@dndynperbotwiag tntegegions and
division wusing a predeterm ned offset value RC for
rounchegelaslsiN N1 S X+Hrrymj YhS( xeglaiRcpartitidh=mpdule
114, the threshold value T is output as the region
partition parameter 113, and the information of the
table in FIG. 6 is output as the region information
105.
As the classification criterion, an average value
of absolute differences between $ (x,y) and pixels

therearound, i.e., an average value calculated by the

following expression (1) can be used.

1 A& . .
Cave(x,J’)=(2T+1?ZZ|S(x+l’y+f)—5(x’J’)| (1)

i==Nj==N
In this expression, N denotes an arbitrary natural
number. When the operation given by expression (1) is
performed, a floating-point operation can be avoided in
such a manner that expression (1) is expressed by the
following expression (2) by performing integer division

using a predetermined offset value R¢ for rounding.
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Cave (x" Y) (2N + 1)2 (2) A maxi mum val ue of an
absol ute difference between .S (x,y) and pixels

t herearound, i.e., a maxi mum value calculated by the
foll owi ng expression (3) can be used 5 as a
classification criterion. CmJX, y) = max <S§(x + Z, Y
+A - S(x, y~ (3) An absolute value of a val ue which
has been processed by the high%ass filter, i.e., an
absol ute 10 val ue cal cul ated by the follow ng
expression (4) cag bg used as a classification

criterion. NN ofl. YNHECT,, 4Y) S(XfHL., V. 4)
i=N=NAfil terE (gﬁgaﬁgé(ixe?{n’oo‘ﬁm)?i%@?pﬂsl ‘Cter

can 5 Ee chgukaNeddby the foll owi ng expression (5)
assuliamg\*tHdt—™N= T s set _ﬁpo Jn, for exanple, (2)
FIG 7. 8 (i,j)=(0,0) hHF (za@ _jV\T)L ot herwi se (5) A
signal including a position (x,y) is transforned 20

into a frequencyugov@bnent! andahsbleeeddy feomrpogepetween

included in a high-frequency band can be used as the
cl asBi f¥cak i P P12k s oRle FRR TP Est F aBi vedpliRsERY, value

as shown in FIG 8, a case in which one-d
r

[ I
di scFete edsGhePy %%f%?H?glf@%r%Pﬁ%asmng?gi?;ggg g used
horizontal#%?al%gged.andc%$gluding the position (x,Y)

wi | 18De? const det B8 - ¥hn A5t 8Fm coefficients are
sequentially set to X(0), X(1),..., X(7) froma |ow
= max |Slx+i,y+/j)-Sx
Cma"(x’y ) —Nggv,—st'g\J ( 24 ]> ( ’y) (3)

An absolute value of a value which has been
processed by the high-pass filter, i.e., an absolute
value calculated by the following expression (4) can be

used as a classification criterion.

N N .
Crr(,3) =D D e (i, NS(x +1,y + ) (1)

i==Nj=—N
A filter coefficient of the high-pass filter can
be calculated by the following expression (5) assuming

that N = 1 is set as shown in, for example, FIG. 7.

8 (i,7)=(0,0)
—1 otherwise

hHFO>j):

(5)

A signal_including a position (x,y) is transformed
into a frequency component, and a frequency component
inciuded in a high-frequency band can be used as the
classification criterion. For illustrative purposes,
as shown in FIG. 8, a case in which one-dimensional

discrete cosine transform is performed to 8 pixels
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band to a high band, as shown in FIG 9, a total sum

of 5 the fourth and subsequent coefficients, i.e., a
total sumcalculated by the foll ow ng expression (6)

is used as a classification criterion. 7 CDCT (X,

.y) =X (Z) (6). i=4 10 The range of the coefficients

to be summed up is fixed to the fourth and subsequent
coefficients. However, what nunber of the

coefficients to be summed up and subsequent

coefficients may be output as a region partition

par aiet ezohogel heal Wyhbdt hedt bheshalidglbheabbveition (x,y)
Al t hough the expl anati on about one- dinmensiona

t r anef bl nré scomdidetrhe. salibenanrahsdolba capplfiedethas are
t wo- di mensi onal transform An absolute value of a

pi xebevafuel of Lansehage X681 ai Kéd)from aXdi'ff éremce low
bet ween an i mage obtained by 20 performng filter
proc%%%@nbooﬁ BlfbcafrdecdBedNPitagénahdCrhé, a total sum of
Ioca# decode n be used

d on ch
the FiFt ?UbF%caggeﬁﬁ ﬁgguBBEnC88}26thg ganlb§ 'Ia total

TR P AR By DU 9oI8) 085, ekt & sa usec

flltgg gosiéggm&ag%bsrgtmo y N =2 as shown 16
in FIG 35. The absol ute value of the plxel val ue of

t he i mage

CDCT xy ZX (6)

The range of the coefficients to be summed up is
fixed to the fourth and subsequent coefficients.
However, what number of the.coefficients to be summed
up and subsequent coefficients may be output as a
region partition parameter together with the threshold
value T. Although the explanation about one-
dimensional transform is made, the same can also be
applied to two-dimensional transform.

An absolute value of a pixel value of an image
obtained from a difference between an image obtained by
performing filter processing on a local-decoded image
and the local-decoded image can be used. The image on
which the filter processing has been performed can be

calculated by the following expression (7).

SLF xy Zzhu:(l DSx+L,y+ ) (7)

i==Nj=—N

A filter coefficient may be given by N =2 as shown
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obtai ned by the difference can be cal cul ated by the
follow ng expression (8). 51 CDFF (x, y) -1 (XIY)
- S(X, Y~ NN- IIhLF(i,Jd)S(x+i,Y+d)-S(x,Y (8)
i =-Nj =-N Region classification may al so be perforned
in such a manner that one classification criterion is
selected froma plurality of partition criterions 10
prepared in advance. In this case, information which
desi gnates the selected classification criterion is
added to a region partition paraneter. For exanple, it
is assunEd that a plurality of high-pass filters are
prepared and one of the high-pass filters is selected
15 to per¥lof nalpegl vre c‘i’ia%@@fpéath@np‘Kﬁltﬁﬁéuéa§é the image
shown in FIG 10, it js_assunmed that indexes ar
asso%%%rbe% by the iR TRRSe PR PS, c%%ble%%?@ew the
enfrgglon cIaSS|f|cat|oE8Ls performed by using the
hi gh-pas3" i tefPTntitdt ed® by i ndex 1, as shown in 20
FIG 11, the index to deS|gnate t he fllter and
info =AN ol ahe T to performregion
clang%ngtlgﬂ ar e”Butgﬁ? dg regﬂon cl assificat’ion
paraneters. When|the gegion classification is
performed, 25 _f ef at n
More specifical zeggh@f( *f‘gtﬁd_egey ﬁgiég(d@;

115, based 17 i==Nj=—N

Region classification may also be performed in
such a manner that one classification criterion is
selected from a plurality of partition criterions
prepared in advance. In this case, information which
designates the selected classification criterion is
added to a region partition parameter. For example, it
is assumed that a plurality of high-pass filters are
prepared and one of the high-pass filters is selected
to perform region classification.. In this case, as
shown in FIG. 10, it is assumed that indexes are
associated with the high-pass filters, respectively.
When region classification is performed by using the
high-pass filter indicated by index 1, as shown in
FIG. 11, the index to designate the filter and
information of the threshold value T to perform region
classification are output as region classification
parameters.

When the region classification is performed,
filter coefficients are designed (S18). More

specifically, in the filter designing module 115, based
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on the region information 105, the input inmage signa

101, and the | ocal -decoded i mage signal 104, a filter
(filter coefficient) is designed for each of
classifications corresponding to regions. The filter 5
information 106 related to the designed filter is

input to the filter processor 116 and the vari able

| ength encoder 118. The filterldesigning nodule 115

will be explained by using FIG 12. FIG 12 shows a
configuration of the 10 filter designing nodul e when

r egi omstles ere€d sisi fhedrmat 0ohWo05) . €he anpliat ARS§e signal
region and a nonflatness region as in the exanple of

the T@yi omngarietlonabpdatededldmagbesiggadnlOd, a filter
information 105 is |nput to a swtch controller 131,

the [bthtedecodelishege) signaksignedsfes eapbt ofo a
Iocal-decoded i mage signal switch 132, and the input

i magelafghhicabions ?ﬁEE?SPgnﬁhngnbgtr?ﬁﬁ@éS S|§hﬁlfllter
switch_133. The tch_controller ased _on
reg.b%f?n?%?h%?.ﬁﬁ%lﬁ%laE%ﬂtF8|gh?héeﬁbaaFddéé&aéa s input

20 353; A0 Tt Rek <O agroRcT  HBr “bde P 13- 1oROFe EaaL"

and egcgggﬁl§1@ess region filter deS|gn|ng nodul e 135.
en 'S understood based on the region information

105 thatTBBef£§9é9ndb§lbh§n%|ﬁ58§§§ 118949101 HReexplained
| ocal - decoded i mage si gnal and the input inmage

signgy d9ingSrace ipputrte.the Eh@ﬁ@e§3cbﬁgh@ﬁrﬁthb§rof the
designing nodule 134. Wen the region is the

nonf fal nessdeegyoing hbeulecahedeeodednsnmage &ugﬁahfled

104 and the input |nage 18
into two, i.e., a flatness region and a nonflatness
region as in the exampie of the region partition module
114. The region information 105 is input to a switch
controller 131, the local-decoded image signal 104 is
input to a local-decoded image signal switch 132, and
the input image signal 101 is input to an input image
signal switch 133. The switch controller 131, based on
the region information 105, controls the local-decoded
image signal switch 132, the input image signal switch
133, a flatness region filter designing module 134, and
a nonflatness region filter designing module 135. When
it is understood based on the region information 105
that the region is the flatness region, the local-
decoded image signal 104 and the input image signal 101
are input to the flatness region filter designing

module 134. When the region is the nonflatness region,

the local-decoded image signal 104 and the input image
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signal 101 are input to the nonflatness region filter
desi gning nodule 135. In the flatness region filter
designing nodule 134, a filter is designed based on
the input inmage 5 signal 101 and the | ocal -decoded

i mage signal 104 which are classified into the
flatness region. In the nonflatness region filter
designing nodule 135, a filterlds designed based on
the i nput image signal 101 and the | ocal -decoded i nage
signal 104 which are 10 classified into the

nonfd igrmeals sl Clepomn. inputeach ofethenfitbteasessreggoonfilter
filter designing nodule 134 and the nonfl atness

r egicore fdriitrey roedi gmi hgd nodul e 135, when a

W ener - Hopf equation is established by the input inmage
si gnal 104N afleke t hkatoeas - Hegdaedii hhge éﬁ@hanlme4m96ule
15 calculate a solution, a filter can be desi

whi ch?4 'mamfrﬁlz%%ral%q%%?hgré‘?ﬁjo?f‘%%flv\%’én PﬁelngUt image

101, and | ob |
AT P S O ALty o

M e e e A ?éé?%ﬁ FiTPef®
coetid gl EndS0 ALE: Ot Pyiteire&zﬁﬁlﬁgaﬁamer@gsona

filter designing nbdule 134 and e nonfl at ness

regipmddl tes gesi gnéagpavdyl enldhe 15E§@e§hbqé|¥ignal 101
Both the coefficients are input to a filter

i nf csmaAtilodn Notdl plexeted3bmabd shenkill Len Rhich are

information nmultiplexer 136, the flatness region

filtefascpbf¢dcient 129 andfihenaonflragmess régi each of the

filter coefficient 130 are nultipl exed and output as

t he iPatness region filter designing module 134 and the
nonflatness region filter designing module 135, when a
Wiener-Hopf equation is established by the input image
signal 101 and the local-decoded image signal 104 to
calculate a solution, a filter can be designed which
minimizes a square error between the input.image signal
101 and an image signal obtained by performing filter
processing on the local-decoded image signal 104. A
flatness region filter coefficient 129 and a
nonflatness region filter coefficient 130 are output
from the flatness region filter designing module 134
and the nonflatness region filter designing module 135,
respectively. Both the coefficients are input to a
filter information multiplexer 136. In the filter
information multiplexer 136, the flatness region filter

coefficient 129 and the nonflatness region filter

coefficient 130 are multiplexed and output as the



10

15

20

25

filter information 106. Wen the filter coefficients

are designed as described above, filter processing is
performed (S19). Mre specifically, in the filter
processor 116, filter 5 processing is perforned on the

| ocal -decoded image signal 104 in accordance with a
classification corresponding to a region based on the
region information 105 to gener@ate the i mage signa

109. The filter processor 116 will be explained with

10 reference to FIG 13. FIG 13 shows a configuration

of fiktdr|irfopnactessor0d16 obtai ned when regions are
classified into flatness regi ons and nonfl at ness

regi ons asheesthebétlfart heeéfanpeatef arhedeegpond as
partition nodul e 114. The region information 105 is 15

i npuiesertbedi aehveonf i bi¢err1agesehBg| deapcyéesned (S12) .
i mage signal 104 is_ input to a flatness region filter,

pr odésRrsaesl hhat Al honth athes& it E§FoRTPFREEPY 116, filter

processor 144,  and t?e filter ipformatio 10% IS .
np k527 e PR era O BBfur o proxeroiat. 1TRES
the Fr7fer 0o i nabroh St AL SHas, FhpsSikhrRar e

coefficientod3ingand & pogibat pessqdf bht eheCoehfibei ent
138. The flatness filter coefficient 137 and’t he

nonflatpesstibht epsceef fbgbentc138canfayaput ghalt heo.
flatness region filter “25 processor 143 and the

nonf | at nesger €gileBrf pkbeesspirogcessari 114be explained with

respectively. The switch controller 142, based on the

regi oaf@0ence to FIG. 13. FIG. 13 shows a configuration of
the filter processor 116 obtained when regions are
classified ihto flatness regions and nonflatness
regions as described in the example of the region
partition module 114. The region information 105 is
input to a switch controller 142, the local-decoded
image signal 104 is input to a flatness region filter
processor 143 and a nonflatness region filter processor
144, and the filter information 106 is input to a
filter information demultiplexer 141. The filter
information demultiplexer 141 demultiplexes the filter
information 106 into a flatness filter coefficient 137
and a nonflatness filter coefficient 138. The flatness
filter coefficient 137 and the nonflatness filter
coefficient 138 are input to the flatness region filter
processor 143 and the nonflatness region filter

processor 144, respectively.

The switch controller 142, based on the region
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i nformati on 105, controls the flatness region filter
processor 143, the nonflatness region filter processor
144, and a signal switch 145. Wen the region
information 105 indicates a flatness region, the 5
flatness region filter processor 143 perforns filter
processi ng on the | ocal -decoded i nage signal 104 by

the flatness filter coefficie®0 137 to generate an

i mge signal 139 on which the filter processing has
been perfornmed. The inmage signal 139 on which the

fil tierf o gdricuesidimg drast hekn Pee f Oratetess oeypor frbher
the flatness region filter processor 143 and out put

to tHocanax dd of e Fonfbrtprdeesadion 16t L hepughocessor
the signal switch 145. \Wen the rﬁ%%on i nformati on

105 J4fi cates® H Honf I Hes’ Fegi o Nehet MRNFFat ARss
i filter 15 CEeS; 144 f filt
T 0GRS orPt M oA L tetoded | Hete" S Brat 01041 B
the nonflarness, fil ter t&ﬁ%}%&%gﬁr 138,10 9806LAt 81 APe
i mage i gnal 140 on iCh ¥he " FiTter processing has

?ff[bezg%éégi@:onﬂ%a%i%&%15&&8%?&4%9&V‘é‘ighaihﬁgz; by the

processi ng een performed s oltput from

the mondfdaidess togi e rfidisht P19tessofeddfatldan image
output to the outside of the filter processor 116

t hr asighhdhel 39 gial wisidti chhd 451 1 YWeenperopessi hgnhéx, peen
is a flatness region, a filter coefficient h (i,j)
(-Ngeifdméd- N The_imjgéssig@baset 38 oot hehftht nbssfilter
filter coefficient 137 and the filter processing may

be deteren et byas Heednl P agmedxps egsipnt (9yom2the

flatness region filter processor 143 and output to the
outside of the filter processor 116 through the signal
switch 145. When the region information 105 indicates
a nonflatness region, the nonflatness region filter
processor 144 performs filter processing on the local-
decoded image signal 104 by the nonflatness filter
coefficient 138 to generate an image signal 140 on
which the filter prOceséing has been performed. The
image signal 140 on which the filter processing has
been performed is output from the nonflatness region
filter processor 144 and output to the outside of the
filter processor 116 through the signal switch 145.
When a position (x,y) is a flatness region, a
filter coefficient h (i,j) (-N < i < N, =N £ § £ N) 1is
set to the flatness filter coefficient 137 and the
filter processing may be determined by the following

expression (9).
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N N Syef (x,Y) 11: h(Z. J)S(x +i, y +j) (9) i=-N=N
When the position is a nonflatness region, a filter
coefficient h (i,j) (-N<_i < N -N<_ j 5N is
set to the nonflatness filter coefficient 138 and the
5 filter processing may be determ ned by expression
(6). Wen the operation of expression (6) is
performed, an integer value hidt (i,j) (-N<_i <_N
-Nj < N is prepared as a filter coefficient, and
the operation is erfoqﬂedNbased on the follomﬁng
expressi o ) b using a .
predetern‘&w% ,f,i’gt aéueE]’é@d éﬁ'ésgfﬁléd/)

i nt eger value Dfor ro ngdy then a floating-point
operation can be avoided. NN I | hint(i,])S(x+i,

y+J) +R  _nihen NeFe NoSYet (8nY)ls-abhédB)atdbsTheeyhage a
signal 103 is stored in the frame nenory 113. The

I magei stgnatost ofetentt hheiffame-megor y<IN3 -Ws<rgad N) is
as a reference image signal and input to the

predéet ofo 1iTe nenfhatpeedi Eibrenlroepfedientonl3Psand the
perfornmed by using the reference image signal 108 to

20 g%hb?%ﬁepf%@e§$é@@cm@bnb?nﬁ@éeémgﬂ%@ bpoexwRession (6).
predi ction image signal 109 is input to the signa

pr oc%%%%rtﬁﬁzop?ﬁath%nvafu%’é%e?%h@?h @hcbaePeﬁSrmed an

ble | di f d,t
o of e oh 00 SR g on part F1on plr ant £r3 114 12

prepared as a filter coefficient, and the operation is
performed based on the following expression (10) by

integer division uSing a predetermined offset value R
and a predetermined integer value D for rounding, then

a floating-point operation can be avoided.

N

N
Z Zhint(i:j)S(x+i,y+j) +R
i=—Ni=—N

S;q’(x7}0 ::.

D (10)
The image signal 103 is stored in the frame memory
113. The image signal stored in the frame memory 113
is read as a reference image signal and input to the
predictor 117. 1In the predictor 117, prediction is
performed by using the reference image signal 108 to
generate the prediction image signal 109. The
prediction image signal 109 is input to the signal
processor 112. In the variable length encoder 118,
variable length encoding is performed to the residual
information 102, the region partition parameters 111

and the filter information 106 to generate encoded data
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25 and the filter information 106 to generate encoded
data 22 110 including these codes. (Second

Enbodi nent) A vi deo decodi ng apparatus according to a
second enbodinment will be explained with reference to
FIG 14. 5 The video decodi ng apparatus includes a

vari abl e | ength decoder 211 to which encoded data 201

as to-be-decoded data is input22 The variable |ength
decoder 211 performns variable |length decoding on the
encoded data 201 to output residual information 202,

a reglionnol yaimg tilorsparedes er 209 and filter
information 210. A residual information output

terninal bfeeprdvBrpaBlieentength decoder 211 is
connected to nal processor 212. The signha

processor Zi?g%%n FAPLE A ﬂ%E%H@HuS|ﬁﬁﬁBrQFB%aFOZGBSecond
based on, the resij |n natl n 20

P ST g b1 il SS0R THEFoyT bR BareFengR to FIC. 14.

par@ﬂ%§eJlé%%Lﬁ‘céﬁﬁﬁgT%%pé§a€89”?8E?9d&8 a ngﬁgﬂﬁi length

partition nod region partition no

classd fo&sy ther regi oni of &ndsg0gdedat geg61Shgnab- lg94dQ¥oded
the region partition paranmeter 209 as 1 n the region 20

partaddon sodube: 114108 $heidibist 1enhedi aBRbake 211
generate region information 205. A filter information

out ppi r f €rmd Ndd ri sbrtonhesded docadinht en pheceasotied data
215. The filter processor 215, like the filter

pr oczdsoro 1détpof theidfuastiefdodanenh, 2p8;f er megion
filter processing on 25 the decoded i mage signal 204

by usdhglthenregifeonciafofpatfod 2obtandinkermpriep 210. A

information 210 to
residual information output terminal of the variable

length decoder 211 is connected to a signal processor
212. The signal processor 212 generates a decoded
image signal 203 based on the residual information 202
and a prediction image signal 208. A region partition
parameter output terminal is connected to a region
partition module 214. The region partition module 214
classifies the region of a decoded image signal 204 by
the region partition parameter 209 as in the region
partition module 114 of the first embodiment to
generate region information 205. A filter information
output terminal i1s connected to a filter processor 215.
The filter processor 215, like the filter processor 116
of the first embodiment, performs filter processing on
the decoded image signal 204 by using the region
information 205 and the filter information 210 to

generate an image signal 206.
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generate an image signal 206. 23 An output term na
of the signal processor 212 is connected to a frane
menory 213. An output term nal of the region
partition nodule 214 is connected to the filter
processor 215. An output termnal of the filter 5
processor 215 is connected to the frane nenory 213. A
decoded i mage signal read terniddl of the franme nenory
213 is connected to the region partition nodule 214
and the filter processor 215. A reference inmage
si gnal owpwrutertrtretmpial hef f theeshengtyp2dGessor 212 is
connected to 10 a predictor 216 which generates the
pr edi@tIsH §hege @ sigpRg mOBobY 45%ng Anrefepenceerminal of
i mage signal 207. Video decoding perfornmed by the
Vi deéd Ui Y paarptp‘aqla‘%rbsm%"&]r%gzfﬁel%b%Q‘é“eCted to the
configuration will b xplained with reference_to the,
1 ovchart: i G 6.2 15 AR " Fo! bet GERbARH @hcbled! i1 ter
dat a,,201, 0. LS t r
sd flr?oldsedccgjrﬂ@ct éccgltthg Prlzjgm% I?%?P%th2%3' A

vi deo encodi ng apparatus 1 n S 1 npu

rec Qi g SYSILIR Vi dhal r A0Sl ‘§é£rﬁ’[‘n§%55§nﬂg§3§-}ame memory
Codes of the residual information, the region

partiiti ons psaeteda e ider2ibhl perci pforMBbigNe 214 and
i ncluded in the to-be-decoded encoded data 201 are

decaded tiyl tdwe pasdedd@r | 2ngt h Adeeodeen2d 1inS32) st gnal
generate the residual information 202, the region
par tadtimrt paganeter 0% hanfrédhe hehdvey 21Bf bsmabhonacted to
210. The residual information 202 is input 25 to the
si grial PR dledisebre P4 Whifple gegevatpar thei bnedpar anet émage
209 is input to the region partition nodul e

signal 208 by using a reference image signal 207.

Video decoding performed by the video decoding
apparatus having the above configuration will be
explained with reference to the flowchart in FIG. 16.
As the to-be-decoded encoded data 201, the encoded data
110 is output from the video encoding apparatus in
FIG. 1 is input through a recording system or a
transmission system (S31). Codes of the residual
information, the region partition parameter, and the
filter information included in the to-be-decoded
encoded data 201 are decoded by the variable length
decoder 211 (532) to generate the residual information
202, the region partition parameter 209, and the filter
information 210. The residual information 202 is input
to the signal processor 212. The region partition

parameter 209 is input to the region partition module

214. The filter information 210 is input to the filter
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214. The filter information 210 is input to the filter

24 processor 215. In the signal processor 212, a
residual error is reproduced based on the residua

i nformati on 202, and the decoded inage signal 203 is
generated based on the 5 prediction image signal 208

and the reproduced residual error. Mire specifically,

as shown in FIG 15, an quantiZz&d orthogona

transform coefficient as the residual information 202

i s dequantized by a dequantizer 219 (S33). The
dequantceesdoori hogonal 10 transform coefficient is

i nverse-orthogonal -transforned by an inverse

ort hogonalnt thasf bgnet R20ctesgenéidt eaarepsasivgdalerror is
signal 218 (S34). In an adder 221, the prediction
|nag@e@¥@®@¢e@o@a$%da@@e@h@or@ﬁedwééuéuéprm§ﬁg@a|2@@8 and
to obtain the decoded image_ signal 203 15 (S35 The
decoted @%%@%e%uaﬁ%gez®sgnéls€8ﬁea5iﬁeﬂﬁéa fAamgsed on the

S36 d_th |
T e g,
pa”#wp. msle 234-andobhey {1 LLel RLRceRsen 201315 ay

In the regi on par ron no 47 'a region of th

decodednt 1BgE §£8ﬂ@5039f £§aﬁk§8§hfb89fb¥cEQ%t &0 R

partition parameter 209 as in the region partition

nnduf@siaéaﬁcgﬂfgrﬁgti@ntB@zfhésaegabaehaaatbyt@
generate the region informati on 205 (S37). The 25

regi @aquahof pati pn920538s .1 npHe Hegubatfikzkebrthogonal

processor 215. In the filter processor 215, as in the

filteransform coefficient is inverse-orthogonal-transformed
by an inverse orthogonal transformer 220 to generate a
residual signal 218 (S34). 1In an adder 221, the
prediction image signal 208 is added to the residual
signal 218 to obtain the decoded image signal 203
(s35).

The decoded image signal 203 is stored in the

frame memory 213 (S36), and the decoded image signal
204 read from the frame memory 213 is input to the
region partition module 214 and the filter processor
215. In the region partition module 214, a region of
the decoded image signal 204 is classified by the
region partition parameter 209 as in the region
partition module 114 according to the first embodiment
to generate the region information 205 (S37). The
region information 205 is input to the filter processor

215. In the filter processor 215, as in the filter

processor 116 according to the first embodiment, filter
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processor 116 according to the first enbodi nent,

filter 25 processing is perfornmed on the decoded

i mage signal 204 by using the region information 205

and the filter information 210 to generate the inage
signal 206 (S38). The image signal 206 is output as

an output imge 5 signal (S39) and stored in the frane
menmory 213 (S40). The image si4nhal stored in the

frame menory 213 is read as a reference image signa

and input to the predictor 216. In the predictor 216,
pr ed? k@ ¢o¥6 iy pees foe pkarhyd osi biget decededr émagei ahgeal 204
signal 207 to generate the 10 prediction i mage signa

208 R GMILNTH $ried £e? ol f o ageien gaap 208 Fhej Aphter

to the_signal processor 212 to generate the decoded -

i mage’5¢ i1 963 L e %ﬂe@%%d‘gaeda%g?naasnﬁé 206 (538).

fi dto i t th ded data, th
etulhs 1K cp e YHen T ho iR enabaed BAFHUFS RREe
i nput; o fhe process js.ended £§4Z%e fémyﬂeﬁ@gdmn%40>.
A Vldg% encodi ng apparatus according to a thir

enboghi srenta &f & fen P1 eseftehinyenthonsphhl Renmexp! aineds read
with reference to FIG 17. An input inage signal 301

20 igsi APt £d PepcSi ORdhe PEO§88505n310nphh EBethHaE§edictor
si gnal processor 310, a residual S|gnaF bet ween t he

preddTéi onin nelge srgnatt3052a6d phediopubni Bgpesitgprakd by

301 is generated, and residual information 302

obt aisrenk Bye trehsfonoe ngnéhe segndlialk03i gnabefiforte the

exanple, into 25 a DCT coefficient) is generated and

out pRESdiCt brral im@ige odlbdn# hag@8si§hadl - 303hispgererated

fronléggé signal 208 is input to the signal processor 212
to generate the.decoded image signal 203. = When an
encoded data input is confirmed to input the encoded
data, the process returns to step S32. When the
encoded data is not input, the process is ended (542).

(Third Embodiment)

A video encoding apparatus.according to a third
embodiment of the present invention will be explained
with reference to FIG. 17. An input image signal 301
is input to a signal processor 310. In the image
signal processor 310, a residual signal betweeﬁ the
prediction image signal 305 and the input image signal
301 is generated, and residual information 302 obtained
by transforming the residual signal (for example, into
a DCT coefficient) 1is generated and output. A local-

decoded image signal 303 is generated from the

prediction image signal 305 and the residual signal 302
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prediction i mage signal 305 and the residual signa

302 26 and then output. The residual information 302
is input to the variable I ength encoder 315, and the
| ocal - decoded i mage signal 303 is stored in a frame
menory 311. An internal configuration of the signa
processor 5 310 may be the sane as that in the first
embodi nent  expl ai ned by using2fl G 2. A |ocal -decoded
i mage signal 304 read fromthe franme nenory 311 is
input to a predictor 312, a region partition nodule
313angndhenf idutemtdesilysi mgsivtidle irFFetioy e 1s input
predi ctor 312, prediction is perforned by using the

| oc&l- ddCoded lizkdGe 1SNGHAl 30T gemer ate Htfe LoCaL-
D GRAT o368 1 Ebe R oG k HO b1l Ghisbesbar SR memory

t he region partition nodul.e 313,. as in .the r.egi.on
paréﬁﬁron & ™ é%%%b&%ﬁf %?%rﬁg¥$?§§lé%éﬁ prbcessor

enmbadid e ] eegig%?eofa the dnpyl dincal - dacoded,d imRge:
1S C}‘i assirli e(f

si gnal by a predeterm ned
C|a%¥ﬁWé¥Héd“b ridigfd ang .t @ generate region

i nformation 306 representing correspondence between a

regi on and @&d BsSsdddbad i OfMge 201 ifHM 3 fegh ofirom the
partition nodule 313, a region partition paraneter

307 farthet eerreagt Ail 1 nforimptiton: 06 prddicdt @r S r&qua reegion
for calculation of the <classification criterion and

cl agsiftiigataromdohsied BB, tdved refereree del guiputmodihee
region partition 25 paranmeter 307 is input to the
variddl e 1Tengihe @f@%&tom@ﬁarmmwticwohs performed by

information 306 is input to the
using the local-decoded image signal 304 to generate

the prediction image signal 305. The prediction image
signal 305 is input to the signal processor 310. In
the region partition module 313, as in the region
partition module 114 according to the first embodiment,
a region of the input local-decoded image signal 304 is
classified by a predetermined classification criterion
to generate region information 306 representing
correspondence between a region and a classification.
From the region partition module 313, a region
partition parameter 307 and the region information 306
which are required for calculation of the
classification criterion and classification based on
the reference are output. ' The region partition
parameter 307 is input to the variable length encoder
315, and the region information 306 is input to the

filter designing module 314. 1In the filter designing
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filter designing nodule 314. In the filter designing

27 nodul e 314, based on the region information 306,

the input image signal 301, and the | ocal -decoded

image signal 304, a filter (filter coefficient) is
designed for each classification corresponding to the
region. 5 The filter nmay be designed in the sane

manner as that in the filter d&signing nodule 115
according to the first enbodinent. Filter information
308 related to the designed filter is input to the

var irabdel ¢ edijt h benedder SU5. régidheinasiabt eoheBgEh the
encoder 315, 10 variable |length encoding is perforned

to thedwesimaed sigfal nd@l onaB02thehkocalidacpdedi tinege
paranmeter 307, and the filter information 308, and
encotednaht 20809 §hbtemi hEiiheseceofibiciengenesatiedigned

(Fourth Enbodlnent 15 A video decodi ng apgaratus .
accordf Pt & %%®+¥hca%h%%dFﬁéﬁ%SB@n@h@g @skhe region.
ined wth eference to

hgveﬂé ggl%%e%éggﬁqage %%ﬁ%ﬂeddé?agﬁﬁlsa?%em%ﬂagaeas that
dat ﬁoghgufPP%?Iré%%i%ﬁ%ﬁ%dﬁg%ufgc?ﬁéng gggggéggﬁ]ghe

FIG 17 is 1npu accunil aTTon°s

a transgi sshioks system ﬁbftép 19§ogﬁ99989 ?650989agéhato

401 i ncludes codes of resid ormation, a region

parttﬁéO@e@ﬂ@@@@tﬁflt@ﬁdli!iﬁ?ut  Bf PR EBY A PN Thesen gt
codes are decoded by a variable |ength decoder 410 ?o

out pethicod@st dimb . i nforomé | oar #8281 e 2beAgt RO NBoRAET BLEON

paraneter 407, and filter information 408. The

resi daml alb hé olemg i lonedO2disgi hpuperformed to the residual
information 302, the region partition parameter 307,
and the filter information 308, and encoded data 309
including these codes is generated.

(Fourth Embodiment)

A video decoding apparatus according to a fourth
embodiment of the present invention will be explained
with reference to FIG. 18. As to-be-decoded encoded
data 401, the encoded data 309 output from the video
encoding apparatus in FIG. 17 is input through an
accumulation system or a transmission system. The to-
be-decoded encoded data 401 includes codes of residual
information, a region partition parameter, and filter
information. These codes are decoded by a variable
length decoder 410 to output residual information 402,
a region partition parameter 407, and filter

information 408. The residual information 402 is input

to a signal processor 411, the region partition



to a signal processor 411, the region partition 28
paraneter 407 is input to a region partition nodul e
414, and the filter information 408 is input to a
filter processor 415. In the signal processor 411, a
residual error is reproduced based on the residual 5

i nformati on 402, and a decoded i mage signal 403 is
gener ated based on a predictiomd mage signal 405 and
the reproduced residual error. An interna

configuration of the signal processor may be the sane
as tgwtarhdr d hed eCcONdi epbodt oeat rexpbai pedtbyiusi Rgdule
10 FIG 15. The decoded i mage signal 403 is input to

t he 4Y4giamd pard¢ i £ibre noduferdddionhhé08i Lseinpnocessar
415, and a franme nmenory 412. In the region partition
noduﬁblt%44QrQ©%s%®he4bgoce§@ biget hagnah pheceegpbondll, a
partition 15 nodul e 313 according to the third .
enbodk Fefite § serpey f bF neeProdgendrhgacfeghohhe residual
i nfornmati on 409 mth region partition, par r.
407 W AT H ot | tiges | Srgnarda0ae DenaiPagioneS s
i nformation 9 is.input to the .filter processor 5,
The JTTEET 51 deatddrohis BOeRert b frePer grogeddrngnd
on t d L Rg Wela by I E egi on
info?ﬁ%tﬁ%ﬂg%%%&§§d§?ﬁgg??¥t%?9§fhfogﬁa?95%928% as in

the £hhEesuPLOCESSOF 146 sﬁgﬁgideecégsbBeméyf%E the same
enbodi mrent to generate an i mage signal 406. The i mage

Si gnaé 46t | Bn oUhPUEcBSna@NerBoahPHt ERPJGiskdnal. uthag

decoded image signal stored in the frame nmenory 412

is rend. as5a reference i nmage

The decoded image signal 403 is input to the

region partition module 414, the filter processor 415,
and a framé memory 412. In the region partition module
414, the same process as that in the region partition
module 313 according to the third embodiment is
performed to generate region information 409 from the
region partition parameter 407 and the decoded image
signal 403. The region information 409 is input to the
filter processor 415. The filter processor 415
performs filter processing on the decoded image signal
403 by using the region information 409 and the filter
information 408 as in the filter processor 116
according to the first embodiment to generate an image
signal 406. The image signal 406 is output as an
output image signal. The decoded image signal stored

in the frame memory 412 is read as a reference image

and input to a predictor 413. 1In the predictor 413,
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and input to a predictor 413. In the predictor 413, 29
prediction is performed by using a reference inmge

signal 404 to generate the prediction inmge signa

405. The prediction imge signal 405 is input to the
signal processor 411. 5 (Fifth Enbodinent) Afifth

enbodi nrent wi Il be explained. A basic configuration

of a video encodi ng apparatus &%xording to the

enbodi nent is the sane as that of the first

enbodinent. In the filter designing nodule 115 10
accqrmiidiig-ttieont hi s vhbelimenthy i ¢s isg desighat edcahenage

a filter is applied to each of classifications of

r egiornalBasEd on q¢rRe¥ gt N NP ordact bAN 10839¢eheignal 405.
i nput i mage_signal 101, and the | ocal -decoded inma
S|gﬁgﬁff@@d%F?%?We&m?%ed%%gﬁﬁ%d4@%rl% éP@%élFPCEg?oﬁlg“al
15 to which thf {llter is applied. Information (to be

ref #TEFTas  F11ter application/ nonapplication

i nformati on, [ epg ntin ether a filter is applied

to each cF@%g??icg$$%%m%%% a filter coefficient of the

appl i ed q&a§§§%ﬁc§a ealﬂgstowiﬁytb@88§th§§§%Q_ F pasic

i nformation ter designing no

~explahedyy Mok eberenceqds Eh&aldy Eﬁ:&ar&@u%hg%oﬂdmg

configuration of the filter designing nodule 11
whi ctt t1es dfbddEmExanps eciod theer £gi ORapabri th@nflrst

nodul e 114, 25 classifies regions into a flatness

r egi @nb@dithent nonfh athessil egr odeandndesi gpabeés 115

whether filters are
according to this embodiment, it is designated whether
a filter is applied to each of classifications of
regions. Based on the region information 105, the
input image signal 101, and the local-decoded image
signal 104, a filter is designed for a classification
to which the filter is applied. Information (to be
referred to as filter application/nonapplication
information) representing whether a filter is applied
to each classification and a filter coefficient of the
applied classification are output as filter
information.

The filter designing module 115 will be explained

with reference to FIG. 19. FIG. 19 shows a
configuration of the filter designing module 115 which,
as in the example of the region partition module 114,
classifies regions into a flatness region and a

nonflatness region and designates whether filters are

applied to the classifications, respectively. The
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applied to the classifications, respectively. The 30
region information 105 is input to a switch controller

149, the | ocal -decoded i mage signal 104 is input to a
switch 150 to switch | ocal -decoded i nage signals, and

the input image signal 101 is input to a swtch 151 to

5 switch input inmage signals. The switch controller

149, based on the region infor®@tion 105, controls

the switch 150, the switch 151, a flatness region

filter designing nodule 152, and a nonfl at ness regi on
filteegtlesi gnfogmnaodoheld53isThapultOtewst elvicent cohlteller
149 desi gnates whether a filter is applied to each of

the T#at ness tegdbndanddetieimagef kagnedslPdgiioninput to a
output filter application/nonapplication information

146. swheahalSPegpopvisch tpaehedscrdgidonmnagrd sfigneds, and
processing is 15 designated by the switch controller

149 thebénpeff draed Sbﬂn?ﬁelpﬁaﬂﬁe§§PPégF@n? Bt cthd 51 to

I | - decoded | [ | 104 and the i (S
i nal 50 408" T npUEoTos ER@LFr-at ness. regi on f11ter

desi gni dul e, 152, [ [ fl ,
AR T B R LA Al
3“‘t?HfBPHSE9&%?[0%49c5ﬁtPE1sp%E%°%%§qc%”1%%9 the switch
nonfl at ness regi on, both the |ocal - decoded i nage

signab1104 andcf88si PRYL oh M€ t8-0RRls 1181 ng@k®duIRUt 52, and
to the nonflatness region filter designing” nodul e

153. a2hohn1tbeebkatagssnr egien rf dekeigndesg gridig smadid.e The

152, a filter is designed based on the input inmge '
switch controller 149 designates whether a filter is
applied to each of the flatness region and the
nonflatness region to output filter
application/nonapplication information 146. When a
region is a flatness region, and filter processing is
designated by the switch controller 149 to be performed
on the flatness region, both the local-decoded image
signal 104 and the input image signal 101 are input to
the flatness region filter designing module 152. When
a region is a nonflatness region, and filter processing
is designated by the switch controller 149 to be
performed on the nonflatness region, both the local-
decoded image signal 104 and the input image signal 101
are input to the nonflatness region filter designing
module 153.

In the flatness region filter designing module

152, a filter is designed based on the input image

signal 101 and the local-decoded image signal 104 which
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signal 101 and the | ocal -decoded i nage signal 104
which 31 are classified into a flatness region to
output a flatness region filter coefficient 147. In
the nonflatness region filter designing nodule 153, a
filter is designed based on the input inmage signal 101
5 and the | ocal -decoded i nage signal 104 which are
classified into a nonfl atness rdgi on to output a

nonfl atness region filter coefficient 148. In each of
the flatness region filter_ designing nodule 152 and

t he anforffllagsidded dgiteh & i 1N FeS i Lfifl 1Y NP E-R%s, @
when a 10 W ener-Hopf equation is established by the

i npdtl GTEFS YD ot Sh kL okt detbded!  ndye
signal 104 to calculate a solution,..a filter c be
de TG AMICH SR 2ot o Sl Lo Bt e 1he

i nput. .i Si | [ e. Si '

by e O iy T A G aoi T oy o Pt A a1 101

| ocal;degpded,d mge flondl i 104 Ihendili®f which are
application/ nonapplication information 146 out put

fromithesissidch rpantd ddref1ddPeds tapidn to aoutpht es
information nultiplexer 154. In the filter

I nf arareft i-omend tigpd exerfilbder acdeffericoef14€i enin28ach of
required for filter information is sel ected based on

t he tflid tEratappd s catd ol nDhbppt | dasioningfroedwt ¢ oh5248nd the
to generate and output the filter information 106

obt aiqrell ByneRd t199exi ngl 1 her fd¢sbgning module 153, when a
appl i cation/ nonapplication information 146 and the 25,

sel SEREFTHARY *BEIFIRN eht . eEbRLekENPH LY WRRR Hnput 1mage

PHter d 5 o8] anated,d 0, 08, PPRLLSG M Nade 2150212583 o
célculate a solution, a filter can be designed which
minimizes a square error between the input image signal
101 and an image signal obtained by performing filter
processing on the local-decoded image signal 104.

The filter application/nonapplication information
146 output from the switch controller 149 is input to a
filter information multiplexer 154. 1In the filter
information multiplexer 154, a filter coefficient
required for filter information is selected based on
the filter application/nonapplication information 146
to generate and output the filter information 106
obtained by multiplexing the filter
application/nonapplication information 146 and the
selected filter coefficient. For example, when a
filter is designated to be applied only to a flatness

region in the switch controller 149, information of a
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region in the swtch controller 149, information of a
32 table shown in FIG 19 is input to the filter
information rmultiplexer 154 as the filter

appl i cation/ nonapplication information 146. In the
filter information nultiplexer 154, the filter 5

i nformati on 106 obtai ned by nultiplexing the fl atness
region filter coefficient 147 typ which the filter is
applied and the filter application/nonapplication
information in FIG 19 is generated and output. The

fil tteabpr otesaorid 1Bl det B ni fiesngut egb oph&orwhieh t he

10 filter is applied and a region to which the filter

I's iofomypplied dependl aige on 54 chasshéi eatten
corresponding to the region based on the region

i nf o¥Rrat i ot 1OV onrkpp hiecd tierrin idonaat o0on1466, andthe
filter processing is perfornmed on the |ocal -decoded

i maglel st haln iorna ol as peheratexehel $ fmgehsi @néte107

The filter proces 116, wi | | be expl ai ned wt

r ef er'ent c%“altgl Os(gloth"i‘J@e‘ﬁlbﬁé%‘\’/\}stjapjc%ﬁ%]i’%%%?| bhabpess
the r cessor 6 whic aSS|f|es re |ons into
a flé%%égéiﬁ%blon ?ﬂﬁﬁqri es%or%@+%? GRej Rither 1s

20 exaiml & ofnd 8, e@ffp{etpagﬁ%sﬂ@gﬂo Agnalég%%ggt%%

desi gnat es whet her a er applted to e

r egi NS rrlte 4G Pre i df o grat d r;l%g 21 8q 1 DR O{éegl gnal

switch controller 161, the Ioc coded i nag

104 fissl ddirdessdt atnesgetagh e d id teLg PcBIQC@éS\QIrllch the
162, 25 a nonflatness region filter processor 163, and

a sifgnaler sd tagdp ity andl 4 heedidd efo l\ﬂkﬁ@&lﬁmth@nfﬂ-;@@er is
IS Input to
not applied depending on a classification corresponding
to the region based on the region information 105 and
the filter information 106, and filter processing is
performed on the local-decoded image signal 104 to
generate the image signal 107.

The filter processor 116 will be explained with
reference to FIG. 21. FIG. 21 shows a configuration of
the filter processor 116 which classifies regions into
a flatness region and a nonflatness region as in the
example of the region partition module 114 and
designates whether a filter is applied to each of the
regions. The region information 105 is input to a
switch controller 161, the local-decoded image signal
104 is input to a flatness region filter processor 162,
a nonflatness region filter processor 163, and a signal

switch 164, and the filter information 106 is input to

a filter information demultiplexer 160. In the filter
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a filter information denultiplexer 160. In the filter

33 information denultiplexer 160, the filter

information 106 is denultiplexed into filter

appl i cation/ nonapplication information 155 and a

filter coefficient. The filter

application/ nonapplication 5 information 155 is input

to the switch controller 161. 3&hen a flatness region
filter coefficient is present in the filter

information 106, a flatness region filter coefficient
156 iirsf dnmputi dro demes i igt eessr regf ontlie¢ | f el tepr ocessmation
162. Wen a nonfl atness region filter 10 coefficient

i s prisam danulielgietest imforhation 106, a

nonfl atness region filter coeffjcient 157 is input to_,

t he SRNFICR WQ&ﬁRﬁ#¥QQQ%ﬁnpﬁ%%%%%%?19%315§h%nd a filter

?ﬁ@gggﬁﬁﬁgﬁk%%%?;n Qgﬁggﬁiﬁgéﬁﬂa Pgagf g?ﬁonapplication
i ti _ . ti . . . ’
spel ot nnepel o0, 611 50,158, LEA0LSL3: 1

nonfihalNesse TR fidd &5 PF OLESSO0EdBB; 2Bt thg present in

signal switch 164. Wen a region is a flatness region
accaifl ng 1t ot hien £ &ahoni df o et 0p1 10Res@nde i bhieti 20er

processing is designated by the filter

appldwstfiion/aronapd | catimgput nfortmé i Obalbbstorbgion filter

applied to the flatness region, the flatness region

filtperogrsscmssis2 162 pen formenfidteespr oegésnnfibdnethe

| ocal -decoded i mage signal 104 with the flatness

regicre 5 dignterisaefdseintenin 186t bigeaer anéocamat fragelO6, a

signal 158 on which the filter processing has been

per fistheftness region filter coefficient 157 is input to
the nonflatness region filter processor 163.

The switch controller 161, based on the region
information 105 and the filter
application/nonapplication information 155, controls
the flatness region filter processor 162, the
nonflatness region filter processor 163, and the signal
switch 164. When a region is a flatness region
according to the region information 105, and filter
processing is designated by the filter
application/nonapplication information 155 to be
applied to the flatness region, the flatness region
filter processor 162 performs filter processing on the
local-decoded image signal 104 with the flatness region
filter coefficient 156 to generate an image signal 158

on which the filter processing has been performed.

Then the image signal 158 on which the filter
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Then the image signal 158 on which the filter 34
processi ng has been perfornmed is output fromthe
flatness region filter processor 162 and output to the
outside of the filter processor 116 through the signa
switch 164. 5 Wien a region is a nonfl atness region,
and filter processing is designhated to be perforned
on the nonflatness region, the3honfl atness region
filter processor 163 perforns the filter processing
on the |ocal-decoded image signal 104 with the
nonfiRGRsssi N ragyilkmes ingeforpedfigi @atrus7iren the
generate an imge signal 159 on which the filter

pr odessinRf hae bedh £ iprSorpelceTher | hage23f gpafresgto the

on which the filter_. processing has n perforned is.

o0t B T e i P R0 dsPar Pre T ehehrghatts, Sianal
163 anqbqytgg} to 15 the outside of the filter

processor 11% through the signal switch 164. Wen a

region isy rﬁ'é‘tf‘@%%rﬁ eg% 00, noARdath ESHB 98925599 kS 1ter

designated not to be perfornmed on the atnes

regiconycddie) d pead -dlecoded: d aegs 5L 9pal o144l §nodhput

to the outside of the Tilter processor 20 116 through

t he rsdrgimad £ 15 4 Chediidh, Wied Roh€0LOResS BeghOARf kFat ness
region, and filter processing is designated not to be
per frorarsts Do t hel noaf f atmesshe efi dbhert hbeosasring on the
operation as that perfornmed when the region is the

fl atlhessl radgfotedndnadre $ignet pPécesshnghésnonflatness
designated 25 not to be perforned on the flatness
regiIREIEN %k#?@ﬁrﬁﬁﬁfflC1ent 157 to generate an image

signal 159 on which the filter processing has been
performed. The image signal 159 on which the filter
processing has been performed is output from the
nonflatness region filter processor 163 and output to
the outside of the filter processor 116 through the
signal switch 164. When a region is a flatness region,
and filter processing is designated not to be performed
on the flatness region, the local-decoded image signal
104 is output to the outside of the filter processor
116 through the signal switch 164. When a region is a
nonflatness region, and filter processing is designated
not to be performed on the nonflatness region, the same
operation as that performed when the region is the
flatness region and the filter processing is designated
not to be performed on the flatness region is

performed.
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35 (Sixth Enbodinment) A sixth enbodinment will be

expl ained. A basic configuration of a video decoding
apparatus according to the enbodinent is the same as
that in the second 5 enbodi ment shown in FIG 14. In
the enbodinent, it is assunmed that the filter
processor 215 perfornms the sane operation as that of
the filter processor 116 according to the fifth

enbodi nent. Mre specifically, the filter processor
116 determ nes, based on the region 10 information 105
and the fi$ierhibflordvberon) 106, a region to which a
filter is applied and a region to which the filter is
not appl ikdsdepernlibedomreat ¢l hsshéieapiohned. A basic
corresponding to the region and perforns filter '
pr ocCEYSE P o ¥ He Yol TRRQIBAC P el 3PRmBRtYpgagsording

and generates the i mage signal 107. Sevent h

Enbd r@}ﬁ)efib et n%?f?ev@?lé%%t expl Bhfegecand
basi ¢ . confiquration .of id encodj ng apparat us s
accﬁwH?é}m é#t%h?%ﬁﬂﬁ%ﬂﬁ%%t fg‘th ns%%% %ﬁg?ﬂé?eBF’ it 1S

the 1 J&@QW%M1§%P¥€%%@%§%% Fotd dé@r%@?ma the same

enbodi nent, it 1s assune ter srgnin

md%ﬁe%&h% ﬂl‘ﬂat Fc!f;‘t};g Pfftf,@f nﬁr&@@s§§£rell6 ac%ording

operation as that of the filter designing nodule 11

accorsli 1 t O e dridddi membodi Merd Wfi@afl? tBe filter

25 (Eighth Enbodi nent) An ei ghth enbodi nent w [ be

expl @i segk s basd e womfiges athoredfom vheepedeendi ng

appar atus accordi ng
information 105 and the filter information 106, a
region to which a filter is applied and a region to
which the filter is not applied depending on a
classification corresponding to the region and performs
filter processing on the local-decoded image signal 104
and generates the image signal 107.

(Seventh Embodiment)

A seventh embodiment will be explained. A basic
configuration of a video encoding apparatus according
to the embodiment is the same as that of the third
embodiment shown in FIG. 17. In the embodiment, it is
assumed that a filter designing module 314 shown in
FIG. 17 performs the same operation as that of the
filter designing module 115 according to the fifth
embodiment shown in FIG. 19.

(Eighth Embodiment)

An eighth embodiment will be explained. A basic

configuration of a video decoding apparatus according
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36 to the enbodinent is the sanme as that in the

fourth enbodi nent shown in FIG 18. In the

enbodiment, it is assuned that a filter processor 415
perfornms the same operation as that in the filter
processor 116 according 5 to the fifth enbodi nent.

(Ninth Enbodi nent) A ninth enbodinent will be

expl ai ned. A basic configurati® of a video encodi ng
apparatus according to the enbodinent is the sanme as

that in the first 10 enbodinent. In the filter

desi gni nige nedob@iddbt ascohdi agmeéoashehenbadi reat foukth

is designated whether a filter is applied to each of

cl asghppean¢ohssopwnr egi BRS:. T8.a Ehasbef evhbdomend, it is
which a filter is applied, based on the region
i nf o? FRETOH Tt @hélfﬁgatpigcﬁﬁﬁ@é éﬂénapr%GIWSaﬁae same
the | ocal -decoded jnage signal . 104, a filter to be ,
app! P 761 61 8t BBSFr O FIIFt & A5y BRRFEASPR dafance°rding
Filter ?le%g§£%ogén88§ggh'cation i nformati on and

i nformati on designating a filter coefficient of a

ClaSSifiC?NEHEhFEmB§82H8bE§d are 20 output as the

filter information e filter designing nodul e

115 will Renexphabpedaiwehb Lefierencext9aih@q.22abyasic
using an exanple in which regions are classified into

a flesnesguregion andaavia@afbateaiﬁgragb@@a@&siacbb@ding
exanpl e of the region 25 partition nodule 114. The

regi oo tinéoemabdomedO5iksthenpaiet asatdwtt ¢h the first

controller 168, the |ocal -decoded image signal 104 is

i npuempodaménht ness kbgi dnlfekt designing module 115
according to the embodiment, it is designated whether a
filter is applied to each of classifications of
regions. To a classification to which a filter is
applied, based on the region information 105, the input
image signal 101, and the local-decoded image signal
104, a filter to be applied is selected from filters
prepared in advance. Filter application/nonapplication
information and information designating a filter
coefficient of a classification to be applied are
output as the filter information 106.

The filter designing module 115 will be explained
with reference to FIG. 22 by using an example in which
regions are classified into a flatness region and a
nonflatness region as in the example of the region
partition module 114. The region information 105 is

input to a switch controller 168, the local-decoded

image signal 104 is input to a flatness region filter
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37 designing nodule 169 and a nonfl atness region

filter designing nodule 170, and the input inmge

signal 101 is input to the flatness region filter

desi gning nodule 169 and the nonfl at ness region

filter designing nodule 5 170. The switch controller

168 controls the flatness region filter designing

nodul e 169 and the nonfl atness 3Ffegion filter

desi gni ng nodul e 170 based on the region infornmation

105. The switch controller 168 designates whether a
filtéesignappl heduie &GBhaonfi a fibathesscid region andter

a nonflatness region to output filter
appl@%%%g%hmﬁo%@%blﬁcé?@onahﬁfbhﬁaﬁhpntlﬁﬁag@hemgaal 101 is
region is a flatness region, and it is designated by

the SWtthtRohbfof 1 @FNe68 regperf biAfefi fesigning module
proc§§§ing oghthe flatness region, the flatness 15

regi of fiT¢er"GelPYhi RGN FDEUFEI18D SéleeFsdasipniag module

o 116, ond Qe ARPLLSE- L oL A b el R ReL LR 21 atness

prepared i n advance based on e"loca

si gnadq 104 Pﬂﬁtéf‘edéﬁgb‘égiug‘értqgcaﬁ%@{‘?%91Q%d]t¢ ?hé’%gu%lggness

i ndex representing t er coefficien

For ph ef 1 Whep @ebidhehgcrshifii ci en oun | -
FICiﬁ%% and gn i ndex t%ere%f ar% give%,g§S§?I§gr£He region

coef fi £oema t iwh chO i ni PhE eswancer Eeht BELVEEN1 88 BBBYYnates
i mage signal and an i mage obtai ned by perform ng
filteretippocessihgeonia docal edecodedchnageai Slatness

sel ected, and an 25 index corresponding to the

sel ect@et | dn@racoefifleimats rsgdabpud. odnpundex1 166

is input to a filter information nultiplexer 171.
Vmer@gp}%ﬁﬁ¥ﬂ$np§n%napplication information 165.

When a region is a flatness region, and it is
designated by the switch controller 168 to perform
filter processing on the flatness region, the flatness
region filter designing module 169 selects a filter
coefficient to be applied from filter coefficients
prepared in advance based on the local-decoded image
signal 104 and the input image signal 101 to output an
index representing the selected filter coefficient.

For example, when a filter coefficient as shown in

FIG. 23 and an index thereof are given, a filter
coefficient which minimizes an error between an input
image signal and an image obtained by performing filter
processing on a local-decoded image is selected, and an
index corresponding to the selected filter coefficient
is output. An index 166 is input to a filter

information multiplexer 171. When a region is a
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38 nonflatness region, and it is designated by the
swtch controller 168 to performfilter processing on
the nonflatness region, the nonflatness region filter
desi gning nodul e 170 selects a filter coefficient as
in 5 the flatness region filter designing nodule 169
to output an index corresponding to the filter
coefficient. An index 167 is inp¥it to the filter
information nmultiplexer 171. In the filter information
mul ti pl exer 171, based 10 on the filter

applieaf 1 dreonappdieat i ondi hft of AatEongnaésd be ithdeswitch
required for filter information is selected, and
filtepnipPblemtioh obtRehédrby LikbPri pregeAagingecon the

filter ggllcatlon/nonap licatigon information 165 and
the RePbtr BT RdEXIT S ge E?aﬁ@&féﬁaniﬁsoﬁﬁﬁ&Pn Forter

cont TSt ¥ T8g g b kBB PEACFO S0l g aLeFl AoReedeiont as in
regi of, ?ggtﬁ%éé'%§§l8ge£5h% %”Eggﬁghgﬂgxmédhie 169 to
sel ect ed ness re er ng

nnd9$§t?&@9an'Dﬁ@égaébPPegﬁoﬂdﬁngl@oSEH@MletQEG' 20
is input 20 to the filter Information nmultiplexer 171

as theefilteent apphhcahber/ nenappl iaationol Rber ratien
165. In the filter information nultiplexer 171,

filtenfontetahiooltoblakeediby . mul tipl exi ng i ndex of

the filter coefficient of the flatness region and the
filter 25Iapphecatloatnondppiiacadnomuilnfiprlexiron iln based
FIG 20 is generated and output. The filter processor
116, ohakled Hhltae a@@ﬂgﬁat1on/nonappllcatlon information

165, an index required for filter information is
selected, and filter information obtained by
multiplexing the filter application/nonapplication
information 165 and the selected index is generated and
output. For example, when a filter is designated by
the switch controller 168 to be applied to only a
flatness region, and a filter coefficient of index 1 is
selected by the flatness region filter designing module
169, information of a table shown in FIG. 20 is input
to the filter information multiplexer 171 as the filter
application/nonapplication information 165. In the
filter information multiplexer 171, filter information
obtained by multiplexing index of the filter
coefficient of the flatness region and the filter
application/nonapplication information in FIG. 20 is
generated and output.

The filter processor 116, based on the region



39 information 105 and the filter information 106,
determnes a region to which a filter is applied and a
region to which a filter is not applied depending on a
classification corresponding to regions. Wth respect
5tothe region to which the filter is applied, a

filter to be applied is selected fromfilters

prepared in advance, and filtesSprocessing is

performed on the |ocal-decoded inage signal 104 to
generate the image signal 107. 10 The filter

pr ocessormdtitomi 105 beneéxphai Aedtert hinfpeheténce 106,

FIG 24 by using an exanple in which regions are

cl ass¢feonings o2 ar¢gadness wegcbnaahdlaernonf bapraéssd and a
region as in the exanple of the region partition
modufe9d 19, tqhehtelyi anf i hE8Fmafi BAT16BPILsed5 derpnding on 2
a switch controller 178, the | ocal -decoded i nage
sign%}aiﬁﬂf+%a?h%%tC?Br%SPPaﬁhégstPeé?SﬁOP?Pterth respect

2L OEShe 100y BNl | ALOSE Lo ODL! LLEh OSSN £i1cer

info e S LN ilter.kntor [ 0.

o oL gobL o 308es: LB Lo, ELbher h BLOLTRLgn - 0
demul §i,phexeradd7¢; 1 herf phbek sishhgr 7at ber r10GdS on the
denul tiplexed into filter application/nonapplication

i nf orgBL1 0Beddde@ndmafel BgKa0f 184f bt genceaffd @ireNtimage

The filter application/nonapplication information 172

25 isignput10o.the switch controller 178. Wen an

index of a filter coefficient of a flatness region is

present fThet fiéltekt erocebeomatlilen wi06, ben daxypdexinkElB with

of t?gference to FIG. 24 by using an example in which
regions are classified into a flatness region and a
nonflatness region as in the example of the region
partition module 114. The region information 105 1is
input to a switch controller 178, the local-decoded
image signal 104 is input to a flatness region filter
processor 179, a nonflatness region filter processor
180, and a signal switch 181, and the filter
information 106 is input to a filter information
demultiplexer 177. In the filter information
demultiplexer 177, the filter information 106 is
demultiplexed into filter application/nonapplication
information 172 and an index of a filter coefficient.
The filter application/nonapplication information 172
is input to the switch controller 178. When an index

of a2 filter coefficient of a flatness region 1is present

in the filter information 106, an index 173 of the
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40 filter coefficient of the flatness region is input
to the flatness region filter processor 179. Wen an
index of a filter coefficient of a nonflatness region
is present in the filter information 106, an index 174
5 of the filter coefficient of the nonflatness region
is input to the nonflatness region filter processor
180. The switch controller 178V based on the region
information 105 and the filter

appl i cation/nonapplication information 172, controls
10 thd faratqresist raigingn 94 1the prakesssrragoont hg input to
nonfl atness region filter processor 180, and the

si gridl® Shatar L ge I et o vl TS 2°F | af AessVHeRi 8R
rdi to the, [ [ ti 105 It .
AR A T o R TB o0 100 Bp ek S region
;{ﬁ(¥§nufégéégzi%Oﬂ9§r€f¥{g£|i%ggrﬁggggﬁshag antbgdex 174
at'ness tegion, the flatness region Tilter processor

179 selaad Sfﬁv{cifét@ée@pféféﬁe& fromthe: hpdexesr-8fion is

the tfilter coefficients of e flatness region and

per f o fid tehe PEACESSE AL ONrdhEch og@htgecggseeg%gelso.
20 signal 104 with the selected filter coefficient to

gener at e Pie | SRgecHi ot rd¥beoN1WBi chakba bhl tee region
processi ng has been perfornmed. The inmage signal 175 on
whi cinfdwendtiiderl @b oxessimg hastdbeen perforned is

output fromthe flatness region filter processor 179

25 aambbitputon oneherplicsiteonf inhermhpiien précessotrols
116 through the signal switch 181. Wen a region is a
nonf g nekatregs orcdhpe filteF processor 179, the

nonflatness region filter processor 180, and the signal
switch 181. When a region is a flatness region
according to the region information 105, and it 1is
designated by the filter application/nonapplication
information 172 to perform filter processing on the
flatness region, the flatness region filter processor
179 selects a filter coefficient from the indexes of
the filter coefficients of the flatness region and
performs filter processing on the local-decoded image
signal 104 with the selected filter coefficient to
generate an image signal 175 on which the filter
processing has been performed. The image signal 175 on
which the filter processing has been performed is
output from the flatness region filter processor 179
and output to the outside of the filter processor 116
through the signal switch 181.

When a region is a nonflatness region, and filter
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41 processing is designated to be perforned on the
nonf |l at ness region, the nonflatness region filter
processor 180 selects a filter coefficient fromthe

i ndexes of the filter coefficients of the nonfl atness
5 region and perfornms filter processing on the |ocal -
decoded image signal 104 with the selected filter
coefficient to generate an i made signal 176 on which
the filter processing has been perforned. The inage
signal 176 on which the filter processing has been 10
per fGTIREE S I Dut e T oM R ronPe aPmeE_rRedi o EFheter
processor 180 and output to the outside of the filter
pr oC¥¥ Yo Y% € Wrstighi ¢ e i yraf L 3heeh 1841oRhehl Ber

o9 on 15,81\ pgess, reglon. and. [1l et processing,l .
15 t.he, | | - ded. i i |.104 i fput to .t

12 Lt boesl Sspred | mae. st goal 1001 scolpul o L1
swi t,chy 1815 When ar f S0 0P § Sc A BPBEéééﬁﬁésoﬁe?BinoéQQ—

filter processing Is designated not to be perforned on

t he porfdad NassSqd egi a1 t e SRIeL OPRE aké PACASJt hat + &0
performed when the region is the flatness regi on and

t he ddd tirc processi gghd Saesagnanedensigh@1 be76 on which
performed on the flatness region is perforned. (Tenth
Enbadierent ) t & t pnd de enbodi neat baehl pbefexpedi netdheAimage
basic 25 configuration of a video decodi ng apparatus
accoridimyl 1066tde enbodi Weat fistehepsanesasnghhasi heen
the second enbodi nent shown in FIG 14. In the _
enmbdih MepEmeqdtig soutput from the nonflatness region filter
processor 180 and output to the outside of the filter
processor 116 through the signal switch 181. When a
region is a flatness region, and filter processing is
designated not to be performed on the flatness region,
the local-decoded image signal 104 is output to the
outside of the filter processor 116 through the signal
switch 181. When a region is a nonflatness region, and
filter processing is designated not to be performed'dn
the nonflatness region, the same operation as that
performed when the region is the flatness region and
the filter processing is designated not to be performed
on the flatness region is performed.
(Tenth Embodiment)
A tenth embodiment will be explained. A basic
configuration of a video decoding apparatus according

to the embodiment is the same as that in the second

embodiment shown in FIG. 14. 1In the embodiment, it 1is
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42 assuned that the filter processor 215 perforns the

sane operation as that of the filter processor 116
according to the ninth enbodi ment shown in FIG 24.

(El eventh Enbodi ment) 5 An el eventh enbodi ment will be
expl ai ned. A basic configuration of a video encodi ng
apparatus according to the enbodinent is the sane as

that in the third enbodinment shewn in FIG 17. In.the
enbodi nent, it is assuned that the filter designing

nodul e 115 perforns 10 the sane operation as that of

the &bkteeddesagning rondukepaeeekdbry2te b'é%f%'rmsh the same
enbodi ment shown in FIG 22. (Twel fth Enbodi nent) A

t wel éparetbodi aenthat| bfbehexpliaitsedprAcbasioe 11% according
configuration of a video decoding apparatus according

to the éﬁﬁo@iﬁﬁhtembOdh@esanehagnthatFHG tBd.fourth

enbodi nent _shown in FIG 18. In the enbodinment, it is
assuned tﬁE%eVﬁétblFﬁépdéﬂé@éésor 415 perforns the

same opegatlﬁn as Lhat of the filter processor 116

accor di ng"20°t 6VERENnFRPRI&AESY AL SRoGrfPilaimed. 24 basic
(Thl&& % od| nt) A thlrteegth enbodi ment w | | a4
be exp %ﬁamn ?eVéﬂ%S PBCRFE"928PPArB&YSc according

f d ng._a ratus cordi,n
Co the S %“%%%%ﬁ.e?éhﬁg 5B8cSRet e T RER T bR RESr FPug®
enboghpBAimedPesh B At EgNERG . eWBOd'ﬁﬁnEhéseﬂbghﬁkggE, it is
fromthe first enmbodinent in "tha in ce of a

| ocak s sesededhs fegee Sk @Ak r583sf 5AThg module 115 performs
the same operation as that of the filter designing

module according to the ninth embodiment shown in

FIG. 22.

(Twelfth Embodiment)

A twelfth embodiment will be explained. A basic
configuration of a video decoding apparatus according
to the embodiment is the same as that in the fourth
embodiment shown in FIG. 18. 1In the embodiment, 1t is
assumed that the filter processor 415 performs the same
operation as that of the filter processor 116 according
to the ninth embodiment shown in FIG. 24.

(Thirteenth Embodiment)

A thirteentﬁ embodiment will be explained with
reference to FIG. 25. A basic configuration of a video
encoding apparatus according to the embodiment is the
same as that in the first embodiment. The thirteenth
embodiment is different from the first embodiment in

that, in place of a local-decoded image signal 503 from
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43 a signal processor 512, prediction node

information 519 froma predictor 517 is input to a

region partition nodule 514. In the region partition
nodul e 514, region information 505 representing a
correspondence between a 5 region and a classification

is generated and output by the prediction node

information 519. Furthernore, t4¥% prediction node
information is output as a region partition paraneter

511 required for classification. For exanple, it is

ass AT et OAsgeEs BTt , Ioregipelsion . modeghnfarpation 519
predi ction node and an inter prediction node are

pr esieift® & st Qo hbdes 1MW ne? i dnr ¢HL ORI P3rbi tHon

bl ock. At this time, in the region partition_ nodule _
514,M dify t ot He'® predh R | ‘?ﬁoﬁjeoril n%g%?i gﬁ‘l region
519,. reqgi ons. arg%ﬁ%assified 15 into_a bl ock éto be

ref ejrr}éog”‘tao a1 M PrEut oY oh CBYbeRYCREENFR PrEveen @
intr redi Cf | Aoge, ck. ( f e

as 5%££ﬁ$gfﬁ%%ggictld%§€ﬁ%c €g§e¥si%8?%g§t%ﬁtgﬁa QUEBHt by

predied i on mde; o Wiidud he, aboy e process, t hﬁrggema%e, the

can be associated wth the classlfipatlonsh
r espeedd Med Yon Tedef O Lo r@sc 1691 P9 bAEPHABLEOR region

representing a correspondence between a region and a

cl agsd fi C@Eitdropa varhathd 2 Showhedui Fe& £26 €adAsbefication.

configured. Fromthe region partition nodule 514, the

predi cti oromoebeanmier nati bA assowéputhas tmhdesegifonwd5s

partition paraneter 511, and the table shown in FIG

26 fi¥pout putc as athel el opr ¢ @i of han i bad§08ndWaaninter

notion conpensati on prediction of deciml
prediction mode are present as prediction mode
information in units of a block. At this time, in the
region partition module 514, according to the
prediction mode information 519, regions are classified
into a block (to be referred to as an intra prediction
block) set in the intra prediction mode and a block (to
be referred to as an inter prediction block) set in the
inter prediction mode. With the above process, the
regions can be associated with the classifications,
respectively. Therefore, as region information
representing a correspondence between a region and a
classification, a table shown in FIG. 26 can be
configured. From the region partition module 514, the
prediction mode information is output as the region
partition parameter 511, and the table shown in FIG. 26

is output as the region information 505.

When motion compensation prediction of decimal
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44 pixel accuracy is performed in units of a block in
the predictor 517, by using the prediction node
information 519 as a notion vector of each bl ock, a

bl ock may be classified dependi ng on whether the

notion vector 5 indicates a decimal pixel position or

an i nteger pixel position. (Fourteenth Enbodinent) A

vi deo decodi ng apparatus accordihg to a fourteenth

enbodi mrent will be explained with reference 10 to

FIG 27. A basic configuration of the video decodi ng
appariatels sacoorating ¢ g4 enbddimemiis ¢hea shoekasn the
that in the second enbodi nent. The fourteenth _
embadiardmt s i i énemsJ‘frrq)annepé%fébﬁ*ai%ﬁb@@iﬁiﬁeh@f%matlon
that a decoded i mage signal 604 |s not | nput { a 15

fr angélgi'r@rﬁ)r%/ T3 4 %ﬁqfecglf o paR R (Pbpckpdal B1614, TRk e

th t dul
cl ool A B 1 5) AEH LGP gl 1107 URE pak AReLBr 800" S PF

:Esr{éégﬁﬁ|e£art%%éqp f“%%&éﬁ af?&fgﬁdngaBolkpg er plxel

gener at e regi on i nfornmati
605., 20, (Fifteenth Enbodlnent) A V|deo encodi ng
appé?atus accordlng to a fifteenth enbodinent will be

expl ai ned(ph & br £ &f €F epfBodiReRt G 28. A basic
conflguratlon of the video encoding apparatus

accordi ngat oidbe esbedingnapbarkbas2hcsameiag that in

the third enbodiment. The fifteenth enbodinent is

di f f esentednom éhieod hinenlt ewbddi henexphaibhdt with pkdegence

of a | ocal -decoded i mage signal 703 from
to FIG. 27. A basic configuration of the video
decoding apparatus according to the embodiment is the
same as that in the second embodiment. The fourteenth
embodiment is different from the second embodiment in
that a decoded image signal 604 is not input from a
frame memory 613 to a region partition module 614. 1In
the region partition module 614, an image is classified
by a region partition parameter 609 as in the region
partition module 514 according to the thirteenth
embodiment to generate region information 605.

(Fifteenth Embodiment)

A video encoding apparatus according to a
fifteenth embodiment will be explained with reference
to FIG. 28. A basic configuration of the video
encoding apparatus according to the embodiment is the
same as that in the third embodiment. The fifteenth

embodiment is different from the third embodiment in

that, in place of a local-decoded image signal 703 from
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information 716 froma predictor 712 is input to a
region partition nodule 713. In the region partition
nodul e 713, based on the prediction node informtion
716, region 5 information 706 representing a
correspondence between a region and a classification
is generated and output. Predi4tion node information
is output as a region partition paraneter 707

required for classification. As the prediction node

i nf or g, RECGePIdte EXanpPecdiotien tiede hinfernahion 716
enbodi ment, an_intra/inter prediction node or a

ot i P et it Y ised:s (Sixeee b E\?\%Jd@rhemﬂtAthH

V|deo ec ng apparatus according to a sixteent
Cﬂ'@rﬂ% 1 et{bef a?‘?%bowlﬁlg‘fje?b?ré%%dujl% ?333 based

FIG _29.. A basic confi atiop of the v o decodi ng

apparaﬂﬂgeé%co:HPﬁbridgF%%'E%ﬂ%ﬂ?%%h?n'épghere%éﬂﬁ as

.ggggd{ﬂ%%gﬁi; d|f@%?%ﬁ?géron1tHih$ourt%§§ﬁéigﬁ%%%tb?ﬁween s

thatr &y dgcoded d negessionalc 804 {£ ?%ﬁefaﬁ@é@ ABAOE Yt put .
812 20 is not input to a region pariition nodule 814.

In the=diegi on padd | id odrmdidbe 8ddougput NBYeal Segion
classified by a region partition paraneter 807 as in

t he paagi 0ni orpasd it dmetre ol erdd3i aecof 6 Ngl i Osihecation.
fifteenth enbodinent to generate region information
809.A 5t {Sawesd eentdn Enddeli ehe Jmdt sevend e hthe example
enbodi nrent will be explained. A basic configuration

of aWidesd @m@@@%t}amcmlugent an intra/inter prediction

mode or a motion vector can be used.

(Sixteenth Embodiment)

A video decoding apparatus according to a
sixteenth embodiment will be explained with reference
to FIG. 29. A basic configuration of the video
decoding apparatus according to the embodiment is the
same as that in the fourth embodiment. The sixteenth
embodiment is different from the fourth embodiment in
that a decoded image signal 804 from a frame memory 812
is not input to a region partition module 814. In the
region partition module 814, an image is classified by
a region partition parameter 807 as in the region
partition module 713 according to the fifteenth
embodiment to generate region information 809.

(Seventeenth Embodiment)

A seventeenth embodiment will be explained. A

basic configuration of a video encodihg apparatus
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the thirteenth enbodi nent shown in FIG 25. In a

filter designing nodul e 515 according to the

enbodi ment, it is designated whether a filter is

applied to each of 5 classifications of regions, and a
filter is designed for a classification to which the
filter is applied by the regiofeinformation 505, an

i nput image signal 501, and a |ocal-decoded image

signal 504. Filter application/ nonapplication

I nf aredtdn@nto acfie | édbod1fenoelsi ehentamt as that in the
classification to be applied are output as filter

i nf ormat e BY6emPodiheérrt phoeessor F5E6, 2baselnoa fhéter
region information 505 and the filter information

506, deglegh ynatmedal ¢ egi bnatoowdioh aof theeembsdapphiedit is
and a 15 region to which a filter is not applied

depetfit HE drFa wfe%%%rf@céwéﬁrceﬁr é@Béh@P‘n@Ot gatheof
reglo and gerforns filter processing_on

Ioca? Wb Fhalge F ghaP1804- PBdg@néﬁéFﬁraﬁslﬁﬁﬁég“ed
507, t t h Epbod ht
ool et b T 2hbSERhPAI had hAcRbéchfi\Eﬁ?'rgaFZepsﬂled by
d t
! 2o 08502 g5 RPRCR U, S4EOLELIR A anas s

errbogxhareatwagmndé@o&@ iRdge Ielghsl 600di FBRLe it S
assuned that a filter processor 15 25 perforns the

sanmea PPEl @it Obn AsohBpbl 0tat henf LhEeFmapiB86essar aSt61ter

according to the seventeenth enbodi nent. More

spectdeéthltyent heffal teaspiocess0bn6ib, bbase@dland are
output as filter information 506.

A filter processor 516, based on the region
information 505 and the filter information 506,
designates a region to which a filter is applied and a
region'to which a filter is not applied depending on a
classification corresponding to the region and performs
filter processing on the local-decoded image signal 504
to generate an image signal 507.

(Eighteenth Embodiment)

An eighteenth embodiment will be explained. A
basic configuration of a video decoding apparatus
according to the embodiment is the same as that in the
fourteenth embodiment shown in FIG. 27. 1In the
embodiment, it 1is assumed that a filter processor 615
performs the same operation as that of the filter
processor 516 according to the seventeenth embodiment.

More specifically, the filter processor 615, based on
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610, determnes a region to which a filter is applied

and a region to which a filter is not applied

depending on a classification corresponding to the

region and perfornms 5 filter processing on the decoded

i mge signal 604 to generate the image signal 507.

(Ni net eent h Enbodi nent) A ni netd&ent h enbodi ment wil |

be explained. A basic configuration of a video

encodi ng apparatus 10 according to the enbodi nent is

t he tSemereasi drhaitn fiorridwei orf | §@ Redidy £irbosht nemt o shoton n610,
FIG 28. In the enbodinent, it is assuned that a
filtdetedesingsd g remidut ecF wh per forfisltée samnpplied and a
operation as that of the filter designing nodule 515
accorefl ifg! th tHel dis s eehieent h reboalbpehed depending on a
specifically, in the filter designing nodule 714, it

i s delst et Teth et HERPr e SHIRE BT | 'sC aplpf i BRI9 1 @0 e2ieh RErforms
cl assif,ications of. regions nd filter is,desjg

for A aatT b T it FPTREed | 1iere; S aial A =0
based .aon the .regi 0 infor ion 706, an input imge

Si gnggﬁmg(('f‘f{la a{nh a ?%%a%l-%%gg%%?i mage signal 704.

Filter agp#ég@éégpﬁn g@@*%gg{;on information and a

filter coefficient of a classitication to be applied

are outputnasefédhen &MbORIREAONWTDB. b@SekFWenhEgth A
Enbodi ment) A twentieth enbodi ment will be explai ned.

A basd €ic aoH f guilied t 0dn 0d £ 8a Vi d@do desedl NGy appas 84 tiss

accordi ng
according to the embodiment is the same as that in the
fifteenth embodiment shown in FIG. 28. In the
embodiment, it is assumed that a filter designing
module 714 performs the same operation as thét of the
filter designing module 515 according to the
seventeenth embodiment. More specifically, in the
filter designing module 714, it is designated whether a
filter is applied to each of classifications of
regions, and a filter is designed for a classification
to which the filter is applied based on the region
information 706, an input image signal 701, and a
local-decoded image signal 704. Filter
application/nonapplication information and a filter
coefficient of a classification to be applied are
output as filter information 708.

(Twentieth Embodiment)

A twentieth embodiment will be explained. A basic

configuration of a video decoding apparatus according
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si xteenth enbodi nent shown in FIG 29. In the

enbodiment, it is assuned that a filter processor 815
perfornms the same operation as that of the filter
processor 516 according 5 to the seventeenth

enbodi nent. More specifically, the filter processor

815, based on the region inforfdtion 809 and filter

i nformati on 808, determnes a region to which a

filter is applied and a region to which-a filter is

not tappiticerhepskindiniy ioh the| swee faeathan inothe sixteenth
corresponding to the region and performs filter .
prho@@ﬂqvlgﬂeéﬁ tHeweddled G nege- si ghat 803 Pec ekt at &t 1S
the i mage signal 806.. (Twenty-first odi nent

e Taa Tt gl e 11 e 51 G e T RoERs b geme
confi gurat.ion of vi de ncodj appar at a rdj :
o (HEGnpist et 1 (76 ‘Cmel hoCT hopE et pgr 558" Lllrding
thirteenth e ' sggﬁgj' G I 1
desﬂﬁ%ﬁﬂ&zﬁﬁﬁﬁﬁ¥%%i¥%f t |si@%€%dinﬁﬁf? $?&?§Lf&£i?§, the

deSiﬁi?Eeeﬁ wether,a didt esaisqapp! 168 tege8ahifto2Rat:
cl assifications oforegiohs,aand for a cla%sifiéat?ona on

to wvcihha filter isreppiedn @o8jl tetet@ibhesappkegdon to
is selected fromfilters prepared in advance based on

the wiegh an fhfosrat$ ompdDbedt Ardi apukgioageosivghnah a
501, and the | ocal -decoded image signal 504. Filter

25 appltieatisnioonappl iedtidependiogmani encaadsification
information designating a filter coefficient of a

cl asspfrespinhing toetlppreedonr angubplf casst heltrrt er

i nformation 506.
processing on the decoded image signal 803 to generate

the image signal 806.

(Twenty-first Embodiment)

A twenty-first embodiment will be explained. A
basic configuration of a video encoding apparatus
according to the embodiment is the same as that in the
thirteenth embodiment shown in FIG. 25. In the filter
designing module 515 of this embodiment, it is
designated whether a filter is applied to each of
classifications of regions, and for a classification to
which a filter is applied, a filter to be applied is
selected from filters prepared in advance based on the
region information 505, the input image signal 501, and
the local-decoded image signal 504. Filter
application/nonapplication information and information
designating a filter coefficient of a classification to

be applied are output as the filter information 506.
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information 505 and the filter information 506,
deternmines a region to which a filter is applied and a
region to which a filter is not applied depending on a
5 classification corresponding to the region. Wth
respect to the region to which the filter is applied,
a filter to be applied is selédted fromfilters
prepared in advance, and filter processing is
performed on the |ocal-decoded i nage signal 504 to
gener at e A hel 1 remgeprdoessgnabl 607ba¢adent ytbecsagion
Enbodi ment) A twenty-second enbodi nent will be
expligi fredna ta oth i T arwhf i efur Bt H bR of NEC VRSO e BET ng
apparatus  according to the epbodinent is the sa S
t hatd§ P ¥ SIS F UFdEdnt H efibbal nén lih%wlﬁnaEPge%?“d @

In the . enbodi t, it_i d that the, filt :
pLoC%ﬁ%%ﬁ§6ﬁ% ﬁ%@??d%n%if%aéggggn%ﬁegg??%%daéeF%églgg on @
the fy : cess ' t - :
it e e o A A

filtf%sﬁ%@@e§§ofh@1§e%p§§e?ooﬁhgghtBﬁerﬁglggélés applied, a

i nformati on 605 and the filter i nformation

det ef i fes o Nedi Hpt peddhi ehsalbitear rismapplceds prdpared
a region to which a filter is not applied depending

on aig€l agsaficcatandl £ortesppndeagstiogt he pegifommeW bh the
respect to the region to which the filter is applied,

a 251é6chtedetodbe appheedigsaiebBét ed feromrtitet éhse image
prepared in advance, and filter processing is

per foiaedl onC¥he decoded i nage signal 604 to generate

an i mage .

(Twenty-second Embodiment)

A twenty-second embodiment will be explained. A
basic configuration of a video decoding apparatus
according to the embodiment is the same as that in the
fourteenth embodiment shown in FIG. 27. 1In the
embodiment, it is assumed that the filter processor 615
performs the same operation as that of the filter
processor 516 according to the twenty-first embodiment.
More specifically, the filter processor 615, based on
the region information 605 and the filter information
610, determines a region to which a filter is applied
and a region to which a filter is not applied depending
on a classification corresponding to the region. With
respect to the region to which the filter is applied, a
filter to be applied is selected from filters prepared

in advance, and filter processing is performed on the

decoded image signal 604 to generate an image
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twenty-third enbodi nrent will be explained. A basic
configuration of a video encodi ng apparatus 5

according to the enbodinent is the same as that in the
fifteenth enbodi rent shown in FIG 28. It is assuned

that the filter designing nodule 714 perforns the sane
operation as that of the filter5(processor 516

according to the twenty-first enbodi nent. 10
(Twenty-fourth Enbodi nent) A twenty-fourth enbodi nent

W | Isbenexpb@b ned. A basic configuration of a video
decodi ng apparatus according to the enbodinent is the
sane as thavenhytheirdi Rnbedtheshbodi nent shown in

FIG 29. It is assuned 15 that a filter processor 815
accor di nght BWeheyehbbafnenbodpaensr weliheesgmplained. A
operation as that of the filter processor 516

accordf hy TNt HeUEHehPy- PFrat VéABBIPREAEING apparatus
(Twenty-fifth Enbodi nent) A twenty-fjfth_enbodi nent .

| T2 S TR Ao | RSB parEr bhcbPFooRRE S30PRAE in the
basi g. . guration. ' .en i ngeappatcat ys

nccor H ng e RSB BnE hOF] §RCFOLgeae thrar  gosuned

Flcit@agftﬂgeffif§£ §Q999hﬂﬁ8tmoanfe 9%@”5%1%5&%@ the same

enbodinent 1s different fromthe first enbodinent in

thatopéhapl d6€a8f tRat osal tHecedede-MBYBcE8ssirgnal bie®rding
an adder, a quantizing paraneter froma quantizer 918

I S i tputhé otweriegt ONrpar tinbbaimehdul e 926. In the
region partition nodule 926, based on a

(Twenty-fourth Embodiment)

A twenty-fourth embodiment will be explained. A
basic configuration of a video decoding apparatus
according to the embodiment is the same as that in the
sixteenth embodiment shown in FIG. 29. It is assumed
that a filter processor 815 according to the embodiment
performs the same operation as that of the filter
processor 516 according to the twenty-first embodiment.

(Twenty~-fifth Embodiment)

A twenty-fifth embodiment will be explained with
reference to FIG. 30. A basic configuration of a video
encoding apparatus according to the embodiment is the
same as that in FIG. 2 of the first embodiment. The
twenty-fifth embodiment is different from the first
embodiment in that, in place of a local-decoded image
signal from an adder, a quantizing parameter from a

quantizer 918 is input to a region partition module

926. 1In the region partition module 926, based on a
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representing a correspondence between a region and a
classification is generated and output. Furthernore, a
gquanti zi ng paranmeter is output as a region partition 5
parameter 913 required for classification. For

exanple, it is assuned that quantizing paraneters are
present in units of a block. AtSthis tine, in the
region partition nodule 926, blocks can be classified
into finely-quantized regions and coarsely 10

quarntfuazed ziey qresr atepesdi HY° pnremedheinf bemguanti 21 fAg
par anet er exceeds a predeterm ned threshol d val ue.

W t hr erhee ssbovien pracessre shendegionsetanchea assocpat edd a
with the classifications, respectively. Therefore, as

r egi VP § ¥ ok Frlt + O eIt i Ay andoPrEEpbndeRusthigrmore, a
between a region and a classification, a table shown

in ¢9%§L%%}Q§UP1%?%%%?¥QM§eﬂUtP¥Bn?Fh@ F%@FBH partition

?ﬁ;té%#§%1 qyi? requlrgg

Euant Z|ng ramet er and

res val ue*are ou e reglon

partitio r 91: n n e
il gt oly, gl

i nf %J@ém&&b%%re(ﬁf@%a{tsmﬁn H@ogwgntaloé\k At this
twenty-sixth enbodinent will be explained with

referance 10 A& rddioh Past et €OAf hedhaki 9ne6pf pao¥kdeean be
decodlng apparatus according to the enbodi nent is the

25 samesast idatinto Ff Ghelb-ghahbezeacendienbodhoenbarsely-
The twenty-sixth enbodinent is different fromthe
secombnenodi neptonn dbpendidecodedhinhge shgngbansizing
not gggggeter exceeds a predetermined threshcld value.
With the above process, the regions can be associated
with the classifications, respectively. Therefore, as
region information representing a correspondence
between a region and a classification, a table shown in
FIG. 31 can be configured. From the region partition
module 926, the guantizing parameter and the threshold
value are output as the region partition parameter 913,
and information of a table shown in FIG. 31 is output
as the region information 914.
| (Twenty-sixth Embodiment)

A twenty-sixth embodiment will be explained with
reference to FIG. 32. A basic configuration of a video
decoding apparatus according to the embodiment is the
same as that in FIG. 15 of the second embodiment. The

twenty-sixth embodiment is different from the second

embodiment in that a decoded image signal is not input
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nmodul e 1017. In the region partition nodule 1017,
classification is performed by a region partition
paranmeter as in the region partition nodule 926 5
according to the twenty-fifth enbodi nent, and region
informati on 1007 is generated. (Twenty-seventh

Enbodi ment) A video encodi ng apparatus according to a
twenty- seventh enbodinent will be explained with
reference to 10 FIG 33. A basic configuration of the
vi debr @hcodf ngmappatat ysl @ceot di agreeibhepepbodi 8BNhodule
is the sane as that in the third enbodi ment in which
the B0ghal Improtesseyitmaspdheisaor podiilguialiipn as
that in FIG 2. The twenty-seventh enbodinent is

di f felzptifrontide 15 pédifdreadodinenteghonhpertihion
pl ace of a |ocal -decoded inmage signal froma frane
meno? APV L 2 Jubht F2¢ ngeI parareret L panradgbanPe ser
1116 is inPut to [ rtition module 1123. In

the FEgR O BartrLEon HbUTY C1i5h CBACHATBRta and region
det ined th | d | 20 ti
P et et a et TR M or S deut Ral g 11 1 enr st i ng

a COfreSp?@QSHE?;Q%&%ﬁ?H égﬁgggﬁgn%@d a

classification rate nd output. As a region

part't'onAPQEQQEt@ﬁcéé%ggr§955E§gugoéc%5§§§hg'E@tbo%wenty—

a quantizing paraneter and a threshold value are

out pséverdn (dvBHE Ymeh ghti D1 EmbedeaBnb) nAqvivden de¢edieRge to

apparatus according to a twenty- eighth enbodi nent

w | [Fbe. expl ai Redawi thcorfeganaeiba of the video encoding
apparatus according to the embodiment is the same as

that in the third embodiment in which the signal

processor has the same configuration as that in FIG. 2.

The twenty-seventh embodiment is different from the
third embodiment in that, in place of a local-decoded
image signal from a frame memory 1108, a gquantizing
parameter from a quantizer 1116 is input to a region
partition module 1123. 1In the region partition module
1123, based on a predetermined threshold value and a
quantizing parameter 1125, region information 1111
representing a correspondence between a region and a
classification is generated and output. As a region
partition parameter 1112 required for classification,
quantizing parameter and a threshold value are output.

(Twenty-eighth Embodiment)

A video decoding apparatus according to a twenty-

eighth embodiment will be explained with reference to

a
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decodi ng apparatus according to the enbodinent is the
same as that in the fourth enbodi nent in which the
signal processor has the same configuration as that
in5 FIG 15. The twenty-ei ghth enbodinent is

different fromthe fourth enbodinent in that a

decoded i mage signal froma frade nenory 1216 is not
input to a region partition nodule 1218. In the

region partition nodule 1218, based on a region

part FIGon3par ahebasic 10cd208pretassi bicaheonidso decoding
performed as in the region artition nodul e 1123
accorEPAgatest hAecon@hty- 5evefthembABOBRRENE S &RG Same as
region information 1211 is generated. (Twenty-ninth
Enbolhadniy Ahwéﬁwthiﬁmﬁogwsaméﬁtw iFh s8e signal
expl ai ned. A 15 basic configuration of a v

encolf Aigeappar Ak ts Nacterdi f ?FégPﬁétéﬁﬁoaﬁhgﬁgti§nphe
samepas that [hnLne,eheenLYohilt ByBElofLIRNL SSHAWR Jln,

FI G €r  processor according to the

e"bogkgﬁnkheikﬁLthggﬁ%gaéhsgxw@ﬁt@ﬁgtagfhgkgeebﬁingge

applied to eac assitications of regions an

basegieﬂaﬁh?rBQQEO@rahgfQEH@E&OQ29$4isaﬂpkn9%buknﬁgea
signal "901, and a | ocal -decoded i mage signal 908, a

filteegisndpsirgnedonf Abdalel assish.i cahi @het @eficth partition

filter is applied. Filter application/nonapplication

i nf orELlen1and, ab25eli bher ceefibncipant-iaficm parameter

classification to be applied are output as filter

i nf oR@8YI, orlaFhe ffichtepnpiscessdrro2e, asased tore tuwgion

reglggrtition module 1123 according to the twenty-seventh
embodiment, and region information 1211 is generated.

(Twenty-ninth Embodiment)

A twenty-ninth embodiment will be explained. A
basic configuration of a video encoding apparatus
according to the embodiment is the same as that in the
twenty-fifth embodiment shown in FIG. 30. 1In a filter
processor 928 according to the embodiment, it is
designated whether a filter is applied to each of
classifications of regions and, based on the region
information 914, an input image signal 901, and a
local-decoded image signal 908, a filter is designed
for a classification to which a filter is applied.
Filter application/nonapplication information and a
filter coefficient of a classification to be applied

are output as filter information.

The filter processor 928, based on the region
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determnes a region to which a filter is applied and
aregionto which afilter is not applied depending

on a corresponding classification and perforns filter

5 processing on the | ocal -decoded i mage signal 908 to
generate an inmage signal 909. (Thirtieth Enbodi nent) A
thirtieth enbodiment will be explai ned. A basic
configuration of a video decodi ng apparatus accordi ng

10. to the enbodinent is the sanme as that in the

t weniyfsind hi enbodd nendt showeri bnFbGmaB82onl B15s determines
assunmed that a filter processor according to the

enbodi neqtoperd ovlmbcht hef saheroper abpbdneds ahbak ofgtihe to
filter processor 928 according to the twenty-ninth
enbodihenta fokeensispeerfeeallyd dePPPEerdppPacessor

1018, based on the _region information 1007 and filter

i nf o aE ¢ DPONGOLDI Céé?é%ﬁiﬁéElanré@?oﬁeFéoﬁﬁﬁcﬁléter

filt to which a fi
not ES%%"F?%%ES%@MF% Scat2rethonarag s ional 908 to

gggggéﬁécg{éognapga %gégglfbbger 20 processing on a

I rage S|gna O genérate an inmage signa

1008. (ThI@BXrE&E§E EHQBQ pept) Athirty-fifth

enbodlnent w 'l be expl alned basi c configuration

of a videg encodingnapRabat Hen25waaaomd REJIG IR, A basic
enbodi nent is the sane as that in the twenty-seventh

enbodbAengushoneni BfFhGviddo Hecb8ingsswmRad atthat adcording

filter designing nodul e according to the
to the embodiment is the same as that in the twenty-
sixth embodiment shown in FIG. 32. It is assumed that
a filter processor according to the embodiment performs
the same operation as that of the filter processor 928
according to the twenty-ninth embodiment. More
specifically, a filter processor 1018, based on the
region information 1007 and filter information 1012,
determines a region to which a filter is applied and a
region to which a filter is not applied depending on a
corresponding classification and performs filter
processing on a decoded image signal 1006 to generate
an image signal 1008.

(Thirty-first Embodiment)

A thirty-fifth embodiment will be explained. A
basic configuration of a video encoding apparatus
according to the embodiment is the same as that in the
twenty-seventh embodiment shown in FIG. 33. It is

assumed that a filter designing module according to the
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a filter designing nodule 927 according to the

twenty- ninth enbodi ment. Mre specifically, in a
filter designing nodule 1124, it is designated

whether a 5 filter is applied to each of
classifications of regions and, based on the region
information 1111, an input indge signal 1101, and the
| ocal - decoded i mage signal 1108, a filter is designed
for a classification to which a filter is applied.

Fi | teswoddirappt i pat § ormimonapps dcat pparahfonnasi bhatindfaa
filter coefficient of a classification to be applied
ar e foltputdeasigninermeid b ndd 7 oacaeuding Ther Ehesteondy -
Enbodi nent) A thirty-second enbodinment will be
explHiHed. epod Hnensi ¢ Mort i gReaifoR2btYa YPdeofllter

d [ , t di to the enbodi t js th

Secogl D, SBpstaLys, . 2CEBLS 19, L0 Lhe, SHERALTERL oo

FI G . ' :
OBl gt Do LS Bengegte ot regions

opergthon as.that of.the ggnfikfg mBEQSHS$? 92§n input
cIJ"I en%ogl nent . E/[ljre

according to the twenty-ninth

specifdgaldygna1 filber PRQCESS0Locd219ecbasgdiRAgLNGignal
region information 1211 and filter information %210,

det eTniMesa af { egeoNi s od¥bi ghed Fblkterclkssappbbedoando

aregion to which a filter is not 25 applied dependi ng

on awitlassaffcateonisoapespeddi ngiteert he regi on and

perforns filter processing on a decoded inage signa

1205 ppl exerat énanabphgeasignainfg@8ation and a filter
coefficient of a classification to be applied are
output as filter information 1113.

(Thirty-second Embodiment)

A thirty—second embodiment will be explained. A
basic configuration of a video decoding apparatus
according to the embodiment is the same as that in the
twenty-eighth embodiment shown in FIG. 34. It is
assumed that a filter processor according to the
embodiment performs the same operation as that of the
filter processor 928 according to the twenty-ninth
embodiment. More specifically, a filter processor
1219, based on the region information 1211 and filter
information 1210, determines a region to which a filter
is applied and a region to which a filter is not
applied depending on a classification corresponding to

the region and performs filter processing on a decoded

image signal 1205 to generate an image signal 1208.
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56 (Thirty-third Enbodinment) Athirty-third

enbodi nrent will be explained. A basic configuration
of a video encodi ng apparatus according to the

enbodi nent is the sane as that in the 5 twenty-fifth
enbodi nent shown in FIG 30. In the filter designing
nmodul e 927 of this enbodinent, it is designated
whether a filter is applied to ®ach of

classifications of regions. Wth respect to a
classification to which a filter is applied, based on
10 t he re@Tlonrtnfonimadi Bnb&ddpethé | nput | mage signa
901, and the |ocal -decoded i nage signal 908, a filter
to be aphlikdris-shledtedbpdoneni| vels prepapédingd. A
advance, Filter application/nonapplication

i nf RPBLF PP RRETUTHE P e® f o WédpgnabRrAgiagdf pPpPaFatus
coefficient of a 15 classification to be applied are,
out pRECAEI e $P 188 emhedthaPFonSotBe TRBSfpFt&pat 1n

brocessor, 928 pased.on. Lhe Legl.en; i ntor mapion gld,
and The TYTTer" T nforpat T on- ol , determheS & region
to ' ' ] Lied d . L.egi - i ck
0 rTEore T AL E e g0 R 1k COhO0a Ak he
clasgiiigation wWiiherespescicb? the, pegign Lo uhichs
the filter is applied, a filter to be applied is

sel et gelsfropatibhersr prepased.i nnadvaneepketr per &orm
filter processing on the [ocal -decoded i mage 25 signa
908 tDagenerateidherd magecki gnat 1969. is(3dpbltydf obskkd on
Enbodi nent) A thirty-fourth enbodi nent will be

expl @h@edegPon information 914, the input image signal 901,

r
oot
M

-

S

and the local-decoded image signal 908, a filter to be
applied is selected frém filters prepared in advance.
Filter application/nonapplication information and
information designating a filter coefficient of a
classification to be applied are output as the filter
information 915.

The filter processor 928, based on the region
information 914 and the filter information 915,
determines a region to which a filter is applied and a
region to which a filter is not applied depending on a
corresponding classification. With respect to the
region to which the filter is applied, a filter to be
applied is selected from filters prepared in advance to
perform filter processing on the local-decoded image
signal 908 to generate the image signal 909.

(Thirty-fourth Embodiment)

A thirty-fourth embodiment will be explained. A
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57 basic configuration of a video decodi ng appar at us
according to the enbodinent is the sane as that in the
twenty-si xth enbodi nrent shown in FIG 32. It is
assuned that a filter processor according to the 5
enbodi nent perforns the same operation as that of the
filter processor 928 according to the thirty-third
enbodi ment. Mre specifically, 3he filter processor
1018, based on the region information 1007 and the
filter information 1012, determ nes a region to which

a 1lpdsltetonsiqppit eenand a vegeondéoowhhghapphirhtes

is not applied depending on a classification
correspondimg to thdecmiegionenW ibh tespesahet ast bRat in the
region to which the filter is applied, a filter to be
appl teentgs-sekeletembofiinenti bhevs pnepafed3in advanse,
and filter processing 15 is perfornmed on the decoded

i TRgRS SPERAl thob62 t b1l gehepaPEcsher| pagerdigaako1008.
(Thirty-fifth Enboginent% Athirty-fifth enbodi nment

wi || SHRCEKPFAT T tAT M BasPe EBWFi GUFARFOR ofSatURHesT the
encodi appar at us 20 cording.to the _enbodinent |s

The Ehhee APt h2E TrERE: b8, b HEEn D Bur g Trd
sho j 33. [ - hat,the.filte
desﬁ%ﬁ#ﬁ%f%%%ﬁle %ﬁ%ﬁ o?e?gﬁgggg%%bd%ﬂ%n?lgg?%opﬁch 8%t

same ragi t - fi i gAKAY d
SETTISRET ShAgRacanL Rt pLoLbg. sk g5 SeRL a0t oo

specificat| ynrbPmbhechi hbep, destgningsmdubgidd24o khich a

is designated whether a filter is applied to each of

classifteationspplied and a region to which a filter is not
applied depending on a classification corresponding to
the region. With respect to the region to which the
filter is applied, a filter to be applied is selected
from filters prepared in advance, and filter processing
is performed on the decoded image signal 1006 to
generate the image signal 1008.

(Thirty-fifth Embodiment)

A thirty-fifth embodiment will be explained. A
basic configuration of a video encoding apparatus
according to the embodiment is the same as that in the
twenty-seventh embodiment shown in FIG. 33. It is
assumed that the filter designing module 1124 of this
embediment performs the same operation as that of the
filter designing module 927 according to the thirty-
third embodiment. More specifically, in the filter

designing module 1124, it is designated whether a

filter is applied to each of classifications of
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58 regions. Wth respect to the classification to

which the filter is applied, based on the region
information 1111, the input imge signal 1101, and

the 1ocal-decoded i mage signal 1108, a filter to be
applied 5 is selected fromfilters prepared in

advance. Filter application/ nonapplication

information and information designating a filter
coefficient of a classification to be applied are

output as the filter information 1113. (Thirty-sixth
Enbathgientsy. 100AH hitedpyest xid embdodi aest fiecbtibe to which
expl ai ned. A basic configuration of a video decodi ng
appartat usi 1 e of gli angp T ted hebasbddimenhei seghensanéoasation
that in the twenty-eighth enbodi nent shown in FIG

34. 11115 thssumeet theaga $idnel pitotessod abeordi ng

to the 15 enbodi ment perforns_the sane operation as ,
t hatl @f2a b teCc9i¢q ety dceser ! 9PB0Gccar i h§etotPhle applied

thirty-third odi nenf. Mre specificall t he .
1116 T BEesahr D 15 tRbRd BPT FEcr £ BHvancs.  Filter
infornation 121 jlter. info natign 121

d f 0, . .
det 1K hese & PR IERR Wit choR 11T DRT= 20T = Bipi PEgmation

and g Legion 19 ¥2££D%§rfé$éﬁfié§e99tofaBthsgsification to

depending on a classification corresponding to the

region. ap¥ited especbutfut hesrege opit fevhi glickR8tion 1113.
filter is applied, a filter to be applied is sel ected

fromfiltersiptepaiednhi pmaddanest)and filter

processing 25 is perfornmed on the decoded i mage signa

1205 to @peneiate-thethmagekosigeak ©208. bB9explained. A
basic configuration of a video decoding apparatus
according to the embodiment is the same as that in the
twenty~-eighth embodiment shown in FIG. 34. It is
assumed that a filter processor according to the
empbodiment performs the same operation as that of the
filter processor 928 according to the thirty-third
embodiment. More specifically, the filter processor
1219, based on the region information 1211 and filter
information 1210, determines a region to which a filter
is applied and a region to which a filter is not
applied depending on a classification corresponding to
the region. With respect to the region to which the
filter is applied, a filter to be applied is selected
from filters prepared in advance, and filter processing

is performed on the decoded image signal 1205 to

generate the image signal 1208.
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(Thirty-seventh Enbodinment) A thirty-seventh

enbodi nrent will be explained. A basic configuration

of a video encodi ng apparatus according to the

enbodi nent is the sane as that in the 5 first

enbodi mrent shown in FIG 1. In the enbodi nent, ranges

of pixels of the |ocal-decoded imge (to be referred

to as a filter window size herédhafter) used in

filter processing are set in comon with a decoding

appar atus such that the regi ons change dependi ng on 10

regi ons, anditbe-gevéethprobedsmagtis perforned by

using a filter w ndow size changi ng dependi ng on the

regi ons. Antexanpteevanbhi enbpdgnens arélchassikbiledned. A
into a flatness region and a nonflatness region wll

be 1% ekplepmelguret apyect i #t Bk dAPNEBRCSE 2E ﬁ§P§§ﬁtP§r

the flatness region in advance, and a small filte

Wi nd%wowlzréguEOS%&lef%mb@%mﬁaﬁfPét ﬁ@§ssﬁ@6l 88. tbélt in the
exa S _set. in expr ion (9 n

r egi r%% ?ﬂ%ong%?EeEEOV%gfg E§§ndTN —& S SSF%Odlment
expr on ) enct r n | at
i e s oS

and the. - ponflatness eegiop @&BBSQ Bh 9%e§%9él%%%t%E) used

the filter processor 116, filter processing is

per f of ned) basedrofesaiMal HeeS8kti Anadvanes. wasnVht Becoding
respect to a nonflatness region including an edge or

t he dpkeroftuansiongehaa snal kebibher chiandewdepicze@lingy on

set to suppress a snoothing effect of a filter 60
regions, and the filter processing is performed by
using a filter window size changing depending on the
regions.

An example in which regions are classified into a
flatness region and a nonflatness region will be
explained. A large filter window size is set for the
flatness region in advance, and a small filter window
size is set for the nonflatness region. For example,
N = 3 is set in expression (9) when the region is the
flatness region, and N = 1 is set in expression (9)
when the region is the nonflatness region. In the
flatness region filter processor 143 and the
nonflatness region filter processor 144 of the filter
processor 116, filter processing is performed based on
a value set in advance.

With respect to a nonflatness region including an

edge or the like of an image, a small filter window

size is set to suppress a smoothing effect of a filter
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and inprove the reproducibility of the edge of the

image after filter processing. Also in the decoding

appar atuses according to the second, fourth, sixth,

and ei ghth enbodi nents and the 5 video encoding

apparatus according to the fifth enbodinment, filter
processi ng can be perforned by predetermned filter

wi ndow si zes whi ch change depe®di ng on regions.
(Thirty-eighth Enbodinent) 10 A thirty-eighth

enbodi nrent will be explained with reference to FIG

36. Indbaviereonfilgaratpondotinividgoofenbededge of the
apparatus according to the enbodinent is the sane as

t hatidge el f¢¥ stibhdodprenesshoan in FIG 1.

However, the thirty-ei ghth enbodinment is different

from 15 theS?i 8t tRRbEArAEANTI APPRAR LHSEE| RECONIdidewto the
size settin nDdHIe 1320 is added, and filter w ndow

si ze® STt rng??BE 1358% bt paPf FoRNFRecTPPEdReRitRdeRd the
size .setting nodule 1320 is input to a filter _.

desi gnhi ng e?é%ﬁﬁ%91%&%?r%t?ﬁ|?8505?68%s§8r£%§1é}féﬁd a

var i : en c t ' r._wi.ndow

o 2o BT R Foant o T8o0t Ca P HeePan AoReer DamE 551

for pacheofrfegbns;t ocbey i pliBRSEELed, wARANt RRASGE
filter window size information 1319 is output. I'n
settd@gedindeohi tégiomsndow si ze, 25 an operator who

operates an encodi ng nodul e may experientially set
the filtedThindpwesgrehi Amaocdamdangce wth a
t o- be-encoded image, or a video image is 61

A thirty-eighth embodiment will be explained with
reference to FIG. 36. A basic configuration of a video
encoding apparatus according to the embodiment is the
same as that of the first embodiment shown in FIG. 1.
However, the thirty-eighth embodiment is different from
the first embodiment in that a filter window size
setting module 1320 is added, and filter window size
information 1319 output from the filter window éize
setting module 1320 is input to a filter designing
module 1315, a filter processor 1316, and a variable
length encoder 1318.

In the filter window size setting module 1320, a
filter window size is set for each of regions to be
classified, and the set filter window size information
1319 is output. ’In setting of the filter window size,
an operator who operates an encoding module may

experientially set the filter window size in accordance

with a to-be-encoded image, or a video image 1is
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tenporarily encoded in several different filter w ndow
sizes in advance, and a filter w ndow size at which an

i mage obtained by performng filter processing is a

hi gh-quality image may be selected and set. 5 In the
filter designing nodule 1315, by using an input inmage
1301, a local -decoded image 1304, region information
1305, and the filter wi ndow siz€l information 1319, a

W ener - Hopf equation is established for each region

to calculate a solution, so that a 10 filter which

m nirezesr & siparrecededr ibeseeenahndi Aparenimigéter window
signal 1301 and an i mage signal obtained by

per formagin idderngr ocesdi agf bhtehewiodal- déeeded which an
i mage signal 1304 can be designed for each region.

Fi | tEf29¢ AR soP130er fernied f6lERE BESFERE4NT 1s a
filter 15 coefficjent is out In t e filter

pr ocEs¥ETIIBLETY £ T SF Frboetst Abersedparroried by
“S'”g theafe€ﬁ8”¥ p%grnéé 20n ﬁg %&38 haga! - g&C%Q%ﬂg an

i mage 130 and

filter Ignﬂﬁ%%§o§§0%ﬂgggf?%é?ndégégesolggagr%%%420r%§éon

i mage 3 processing rs

by usihpgr@afidtelsundonssige destgpaledqbar sjgach
region by the filter w ndow size information 1319.

The {ifpgenst ohal 11897 bSW§éﬁé§de?fae&ﬁaﬁﬁoﬂeﬁgrﬁstabllshed
1313. An image signal 1308 read fromthe frame nenory

1313f68 e26h useglido genesatelatpr edsclluonosni, geal th3d@9a

in a predictor 1317. In the variable | ength encoder

1318fiVvaer abheclh2ninimizes a square error between an input
image signal 1301 and an image signal obtained by
performing filter processing on the local-decoded image
signal 1304 can be designed for each region. Filter
information 1306 related to the designed filter
coefficient is output.

In the filter processor 1316, filter processing 1is
performed by using the region information 1305, the
local-decoded image 1304, the filter information 1306,
and the filter window size information 1319 to generate
an image signal 1307. The filter processing is
performed by using a filter window size designated for
each region by the filter window size information 13109.
The image signal 1307 is stored in a frame memory 1313.
An image signal 1308 read from the frame memory 1313 is
used to generate a prediction signal 1309 in a

predictor 1317.

In the variable length encoder 1318, variable
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| ength encoding is perforned on the residua

informati on 1302, the region partition paraneter 1311,

the filter information 1306, and the filter w ndow

size information 1319 to generate encoded data

including 5 these codes. (Thirty-ninth Enbodi nent) A
thirty-ninth enbodinent will be explained with

reference to FIG 37. A basic configuration of a video
decodi ng apparatus according to the enbodi nent is the

10 sane as that in the second enbodi nrent shown in FIG

14. lefhgh nrdodimitis erdoothh mesd o dhéf ecendudrom t he
second enbodinent in that filter w ndow size

i nf ormfertimgt 110K 71 PR puthd riory Bowvapd abl eibenge hadetedet 311,
1411 is |nput to a filter processor 1415. In the 15
enbddigvenit] t eh cloter et o ut UL, faodh the ﬂbt‘e@r wmdow size
encodi ng apparatus according to the thirty-ei

enbodi GO i bR T hrGrryHT Are a%%%%t%ﬁasyg%wbw

a transmssipn system In the variable [ ength decoder
1411, encoded dat a 20 1401 i s decoded to output

reS|duaIETH {@ﬂﬁ Og m%ﬁ@ on partition

par anet er ) orna 1410, and the

filter V“K“KW!§£%Ehi£%9r@@%bgﬂmé§g7w1h@ Egeegbhggﬁed with

processor 1415 ilter processing is perforned

usi ng: feagiraie iy @t i pn, 14@5ba§u@e@@ﬂ§ﬂgug§tiﬁﬁg§f a video
signal 1404, the filter information 1410, and filter

W Nnadiove sl izey | d el et b © e dddrd 119g gepet ag ec@bodif@ge is the
signal 1406. The filter processing is perforned 63
same as that in the second embodiment shown in FIG. 14.
The thirty-ninth embodiment is different from the
second embodiment in that filter window size
information 1417 output from a variable length decoder
1411 is input to a filter processor 1415. 1In the
embodiment, encoded data output from the video encoding
apparatus according to the thirty-eighth embodiment is
input through an accumulation system or a transmission
system.
In the variable length decoder 1411, encoded data
1401 is decoded to output residual information 1402, a
region partition parameter 1409, filter information
1410, and the filter window size information 1417.
In the filter processor 1415, filter processing 1is
performed by using region information 1405, a decoded
image signal 1404, the filter information 1410, and

filter window size information 1417 to generate an

image signal 1406. The filter processing is performed
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by using a filter wi ndow size designated for each
region by the filter window size information 1417. A
signal processor 1412, a frane nmenory 1413, a region
partition nodul e 1414, and a predictor 1416 5
correspond to the signal processor 212, the frane
menory 213, the region partition nodule 214, and the
predictor 216 in FIG 14, respeciively. Signals 1403,
1407, ‘and 1408 correspond to the signals 203, 207, and
208 in FIG 14, respectively. 10 (Fortieth Enbodi nent)
A f dryietinendofi ent widdobes expl dépeghai¢dh for each
reference to FIG 38. A basic configuration of a video
enc otk digerappar et st akleor di higdew $hee ehbbelinahtonsléhé -
same as that in the third enbodi nent shown in FIG 17.
15 Howeveh,siteat opfrPeepsenbodident fsa@pfrenesy fhdm 2
the third enbodipent in that a filter w ndow size

set t1 5y Ot & 4517 Tl ueklet? L AndRTI ® eﬁ’r’\?\ﬁihﬂBWsHé6

f 1516 f he fil d
ot 11 SRS 3310 TS IHET 0eoaetPPEof Lhbsr BRI hb 96

md%&né@%f;zof‘ﬁ‘d &é/a{ﬁ]béh]g ﬂﬁoPQ Plc‘iglxgggulé%% | Dnbhene

filter W si Ze se n the

filteresi ndow sige; sekid ngmvdyégpéé@@v@ﬁyor dSanat_Lg 1403,
the thirty-eighth enbodinent, a filter w ndow size

set, 140, t&h@dsmoélééﬁfeywﬂ@vvc@lmel@i@wﬂ§1903l5167, and
25 is output. In the filter designing nodule 1514, as

in thes inl Fee. des) gnemgedotubey1315 according to the

o4 (Fortieth Embodiment)

A fortieth embodiment will be explained with
reference to FIG. 38. A basic configuration of a video
encoding apparatus according to the embodiment is the
same as that in the third embodiment shown in FIG. 17.
However, the fortieth embodiment is different from the
third embodiment in that a filter window size setting
module 1517 is added, and filter window size
information 1516 output from the filter window size
setting module 1517 is input to a filter designing
module 1514 and a variable length encoder 1515.

In the filter window size setting module 1517, as
in the filter window size setting module 1320 according
to the thirty-eighth embodiment, a filter window size
is set, and the set filter window size information 1516
is output.

In the filter designing module 1514, as in the

filter designing module 1315 according to the



10

15

20

25

thirty-eighth enbodinment, a filter is designed for

each region, and filter information 1508 is output.

In the variable |l ength encoder 1515, as in the

vari abl e I ength encoder 1318 according to the 5
thirty-eighth enbodi mrent, encoded data 1509 is output.
A signal processor 1510, a frane nenory 1511, a
predictor 1512, and a region pa&4ition nodule 1513
correspond to the signal processor 310, the frane
menory 311, the predictor 312, and the region

par ttihiohy-19i ghodul en3aBisewin anf Fl @r1ys designed for each
respectively. Singles 1501, 1502, 1503, 1504, 1505,
1506re%m@n45@?ic%#¥@%poh@for®ath@nsl@%%lsssemtpsez

303, 304, 305, 306, and 307 shown in FIG
respectlV%Pyth?F%?¥ya?%?s%eﬁﬂﬁadﬁﬁﬁﬁ9?r1%5A5 as in the

fort firs odi nent wi

H o Yan A g e T et Do B BB S (Y hac BhRD,

R EERLE) k1 OO IROY i 5088TE e
forty-firgtseghodi geg eééog'ﬁ%?bené %EgﬂbtR%mEQ§rﬁ@1%0

enbodi nent |n that filter wi ndow size infornmation 161

out tefioma vard abhegl gngthidrcpdet 1264A mgdumeunsng
filter processor 1615. In the enbodi nent, encoded

datac@ﬂt@ypoﬁaOﬂmthﬁevsﬂ@ﬂaenpedtegsappanatUShe frame
according to the fortieth enbodi ment is input through

an 2bemccundil af i Dine syseéenTtoprra3iransnidsshenrsgsbenmpalition
the variable | ength decoder 1610, encoded data 1601

i s deeddéd, 3hadshewndual FI@f odlfat reAPEED2YedY65 Singles

1501, 1502, 1503, 1504, 1505, 1506, and 1507 correspond
to the signals 301, 302, 303, 304, 305, 306, and 307
shown in FIG. 17, respectively.

(Forty-first Embodiment)

A forty-first embodiment will be explained by
using FIG. 39. A basic configuration of a video
decoding apparatus according to the embodiment is the
same as the fourth embodiment shown in FIG. 18. The
forty-first embodiment is different from the fourth
embodiment in that filter window size information 1616
output from a variable length decoder 1610 is input to
a filter processor 1615. 1In the embodiment, encoded
data output from the video encoding apparatus according
to the fortieth embodiment is input through an
accumulation system or a transmission system.

In the variable length decoder 1610, encoded data

1601 is decoded, and residual information 1602, a
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region partition paraneter 1607, filter information
1608, and filter w ndow size information 1616 are
output. In the filter processor 1615, filter
processing is 5 perfornmed by using region information
1609, a decoded inmage signal 1603, filter information
1608, and the filter w ndow size information 1616 to
generate an inmmge signal 1606.6The filter processing
is performed by a filter wi ndow size designated for
each region. 10 A single processor 1611, a frane
menorgo 161 2pant it eghopapaneterohofvdufélier4iniagmation
predi ctor 1613 correspond to the signal processor

411, 1e%@ fandefikepdryladoy shéer épf 6ATPAEOP L6AC are
nodul e 414, and the predictor 413 shown in FIG 18,
respeetP¥ely. Signals 15 1604 and 1605 correspond to

the signals 404 and 405 i Fl G tively. . .
(Fort v sebandnEnb ot RENPF RCFSFEy Shcond aEGdreRESSn9 12
Wi |1 oDee SERLA! B9y s Pl gPasLeaGORhQURALEAR 8kod, vEdEBeoded
enco%lng appar at us acc r8|ng to the enbodi nent is

the same. aéiﬁgé%ah_@o%befiﬁ@cEEhiﬁE’BQ%@%- 190Rce ahhe the

draw ng~of t sic configuration is the same as

FI G £36:0f §hgabhi 5ty¥e ehgBthaeabadhmemt ot Benkasice an
configuration will be explained with reference to

FI G iR8ge Theghalt yeseconthas renhedi peotceiss idigf fier @etrformed
fromthe fifth enbodinent in that the filter w ndow

si zebgett fhytapduliedd826irs daddgdataad fohve efidht e@egion.

wi ndow si ze information 1319 66

A single processor 1611, a frame memory 1612, a
region partition module 1614, and a predictor 1613
correspond to the signal processor 411, the frame
memory 412, the region partition module 414, and the
predictor 413 shown in FIG. 18, respectively. Signals
1604 and 1605 correspond to the signals 404 and 405 in
FIG. 18, respectively.

(Forty-second Embodiment)

A forty-second embodiment will be explained. A
basic configuration of a video encoding apparatus
according to the embodiment is the same as that in the
fifth embodiment. Since the drawing of the basic
configuration is the same as FIG. 36 of the thirty-
eighth embodiment, the basic configuration will be
explained with reference to FIG. 36. The forty-second
embodiment is different from the fifth embodiment in

that the filter window size setting module 1320 is

added, and the filter window size information 1319
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output fromthe filter wi ndow size setting nodule 1320
is input to the filter designing nodule 1315, the
filter processor 1316, and the variable | ength encoder
1318. In the filter wi ndow size setting nodule 1320, a
5 filter window size is set for each of regions
classified as in the thirty-ei h enbodi nent, and the
set filter wi ndow size information 1319 is output. In
the filter designing nodule 1315, by using the input

i mage .13 t he l.oc ecode 304

reg%o%t% Gt 1t %d?ﬂeran“alfe%%wfm%rsmmv Tpgyle 1320
[ nfor t 319 e equatl ig d
for “6ac Eﬁ@@ﬁﬁ% (§M%¥§£ t $b$%%nln% app |edf${]g the

cal qul 3t 8,5 ddd on, 150 thatqacfe| L 2F: ¥hi £h1 Jh 9L 28Soder
a square error between an image obtai ned by perform ng

15 fidter prpcessi fgQy thendogals 9@@@@%@9&&@@%320, a
and the input inmage 1301 can be desi gned ilter

i nf o inmedd 0w 36 rel ad ek toet heofi biern cpeféycoent

designed for a region to which a filter is applied is

out putas2iXled tde fnlther {pProcegseighiBibemboditeent, and the
processing is perforned by using the region

i nf gretatfi o806 ndde sizealnberndedonmaged 1894outhet.
filter information 1306, and the filter w ndow size

i nf or mat | & q@§9f%bt%én%?%%%nlﬂﬁempﬁﬂé@ $Pghal PY3pzing the
The filter oce§§|ng IS erformed on a region

desi‘git'ed" 117 vdte Tofor et oncqsoe vo teata the

i1 tere by using, & {1 L1 efso i ndow pjze deslonat ed ;e
information 1319, a Wiener-Hopf equation is configured
for each region to which a filter is applied to
calculate a solution, so that a filter which minimizes
a square error between an image obtained by performing
filter processing on the local-decoded image 1304 and
the input image 1301 can be designed. Filter
information 1306 related to the filter coefficient
designed for a region to which a filter is applied is
output.

In the filter processor 1316, filter processing is
performed by using the region information 1305, the
local-decoded image 1304, the filter information 1306,
and the filter window size information 1319 to generate
the image signal 1307. The filter processing is
performed on a region designated by the filter
information 1306 to use a filter by using a filter

window size designated by the filter window size
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information 1319. In the variable | ength encoder 1318,
variable length encoding is perforned to the residua
i nformati on 1302, the region partition paranmeter 1311,
5 the filter information 1306, and the filter w ndow
size information 1319 to generate encoded data

i ncluding these codes. However, with respect to the
filter w ndow size infornatioﬁ?5319, only informtion
of a filter window size for a region designated by
the 10 filter information 1306 to use a filter is
encodEPTMIFERT yLihird Enbodi nent) A forty-third
enmbodi nent wi |l be explainped. A basic configuration
of a videt" d@&%dﬁ@l%&%rg‘fﬂagtha@es%ﬁﬁgl%% hgariable
ean%%nqﬂ{ IS the sane as_that in_the 15 sixgh 1
enbodihErt . SENEE D it diF higCbF e hEC phEF crestdua

o LA 1308 S, B L gFu) PGP DLERYer 11,
explaidedi Wdh 1 efSFRICEL01EDE 3da The Eoit¥:t Bihdow size
enbodinent is different fromthe sixth enbodi nent in

20 thatofrid £ B6n Wi OO S %@néﬁé@é neht8Bed4dZ AU UL uding
from the variable |l ength decoder 1411 is input to the

filteresproodssor Hdddvetn vhehenbsdeaento ehneodedter
data output fromthe video encodi nhg apparatus
accordidey tol 2dhelibrryaseconti3éfbodnhgninfsrimapavnt of a
the video decoding 25 apparatus through an

acculmd BT oni YR epi 8¢ HOrt panseiesi enssgseend by the
vari apl e l ength decoder_ _1411, the encoded data 1401

i s detbeed %Qﬁ%ﬁm?ﬁ&O@hé3%é to use a filter is encoded.

(Forty-third Embodiment)

A forty-third embodiment will be explained. A
basic configuration of a video decoding apparaﬁus
according to the embodiment is the same as that in the
sixth embodiment. Since a drawing of the basic
configuration is the same as FIG. 37 in the thirty-
ninth embodiment, the basic configuration will be
explained with reference to FIG. 37. The forty-third
embodiment 1s different from the sixth embodiment in
that filter window size information 1417 output from
the variable length decoder 1411 is input to the filter
processor 1415. 1In the embodiment, encoded data output
from the video encoding apparatus according to the
forty-second embodiment is input to the video decoding
apparatus through an accumulation system or a
transmission system. In the variable length decoder

1411, the encoded data 1401 is decoded to output the
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residual information 1402, the region partition
paraneter 1409, the filter information 1410, and the
filter window size information 1417. In the filter
processor 1415, filter processing is 5 perforned by
using the region information 1405, the decoded inmage
signal 1404, the filter inforn% ion 1410, and filter
wi ndow si ze information 1417 to-generate an inmage
signal 1406. The filter processing is performed on a
regi on designated by the filter information 1410, 10 to
applby Sidviedr 1HEScesiay by Afsi id'% ¥991 % R Hdow ©'%i ze
desi gnat ed by t filter_w ndow size infor j on

L1 PLICEBTS P Eifbdd et ) R TSy Four v and the
enb%%f@%y.ﬁ@ddodu%f?gﬂfﬂfg¥h%#io§£&p@ﬁ]C .
configurati on of a video encoding apparatus according

to the emﬁ@@%ﬁ%@ﬂﬂ ef 5@%@%%? %ﬂgébipii@gr §§¥§@§Qing is

enbodi nent . ce the draw ng asi c

confdeiicaine@n Hys ddihgaife asedddn B8 dfmddieoh 0140%f hthe
enbodi nent, the basic configuration will be explained

20 widdvdeef emenpge i 1G 1883, Tee foriyef o fdrmation 1410,
enbodiment is different fromthe seventh enbodi nent

I n tarat fileef iviretowd sidoay 5i Zermset tomgl 4bdute d&dgrase an
added, and the filter w ndow size information 1516

out pumade omarel 404 er ThedoW sz e0Bete$ AN Gods| eerformed
1517 is input to the 25 filter designing nodule 1514

and Ahe® Va9 it et e@nevdere 1515t ntpharpetier 1410
W ndow si ze setting nodule . 1517, a filterf¥ﬁndOM/siégw

is St aRPIh ThkFeT IREPCHYSing by using a ter win

size designated by the filter window size information
1417.

(Forty-fourth Embodiment)

A forty-fourth embodiment will be explained. A
basic configuration of a video encoding apparatus
according to the embodiment is the same as that in the
seventh embodiment. Since the drawing of the basic
configuration is the same as FIG. 38 of the fortieth
embodiment, the basic configuration will be explained
with reference to FIG. 38. The forty-fourth embodiment
is different from the seventh embodiment in that the
filter window size setting module 1517 is added, and
the filter window size information 1516 output from the
filter window size setting module 1517 is input to the
filter designing module 1514 and the variable length
encoder 1515. 1In the filter window.size setting module

1517, a filter window size is set as in the filter
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W ndow si ze setting nodul e 1320 according to the
thirty-eighth enbodi nent, and the set filter w ndow
size information 1516 is output. In the filter

desi gning nodul e 1514, as in the 5 filter designing
nodul e according to the forty-second enbodinent, a
filter is designed for a regio &o which a filter is
applied to output the filter ®brmation 1508. In the
variable I'ength encoder 1515, the encoded data 1509

t t h bl de 131
ecor iy T4 SIS A e ohBs ) SaRsseing s othe

F t d ty-fifth d Wi
ESS%%%ékﬁﬁéﬁﬂ%%.Suﬁt%oe?€%@ o thibw

decadi hg {ﬁ%&gﬁgﬁlona%§ ggogggﬁge enbodi nent is the

sane as t Int el g th e I ment. Since a

drawi ng ofn,thee basi e CQOEL GHE AL ABALSt RE198MB A3 the
FIG 39 in the forty-first ~enbodi ment, the basic

conff gutad | s Wy i ndenexpl @i aedorwi b tef €heneert9-second
FIG 39. The forty-fifth enbodinent is different from

t he enlghd imenboda nEhttéen ihadefighed 2Orwandewyishzeo which
information 1616 output fromthe variable |ength

decodefi 1640 is amplied ote heutplitethpr 6¢éssor inf6ihation

In the enbodi nent, encoded data output fromthe video
encod? ¢ apb%r%E%sV%E%%W%ﬁnbe@@tbh@nﬁeﬂﬁy fedpt hthe encoded
enbodi nment j nput to the video decodlngﬁfiparatus 25

thrd T@aW%@chﬁuM%h 3ystRntbf ¥3rrgRsmi sspghn encoder
heolo AT s T8b 1 0 deRbdbd L8 SReRLr FRECFALFabal 70

(Forty-£fifth Embodiment)

A forty-fifth embodiment will be explained. A
basic configuration of a video decoding apparatus
according to the embodiment is the same as that in the
eighth embodiment. Since a drawing of the basic
configuration is the same as FIG. 39 in the forty-first
embodiment, the basic configuration will be explained
with reference to FIG. 39. The forty-fifth embodiment
is different from the eighth embodiment in that filter
window size information 1616 output from the variable
length decoder 1610 is input to the filter processor
1615. In the embodiment, encoded data output from the
video encoding apparatus according to the forty-fourth
embodiment is input to the video decoding apparatus
through an accumulation system or a transmission

system. In the variable length decoder 1610, the

encoded data 1601 is decoded to output the residual
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information 1602, the region partition paraneter 1607,

the filter information 1608, and the filter w ndow
size information 1616. In the filter processor 1615,
filter processing is perfornmed as in the filter
processor 1415 5 according to the forty-third

enbodi nent. (Forty-sixth amoq§em) A forty-sixth
enbodi mrent will be explained. A~ basic configuration
of a video encodi ng apparatus according to the

enbodlggnEiLs the same as that in the, 10 thirteen

h
enbddi GRS 2551 o (T bhbdii e e FE 1607,
parti.cular, it is. assuned t t he edi ¢t on_nod
ot Ot b o SR bt 5 br Gt T cax Wifidou size

S
nofu
| nf rr(?cztzin%jh'r rESEN! | “@ﬂu@f?ﬂé?”% 1615, filter
pregic I"on ﬁéﬁ%ectlbna predi ct1on. q O%%?Sgianp}ef
it s assumed thatye 3scthegpLgdi £t 1098 £IPEEr processor 1415
information 519, nopdes of two types, i.e., an inter
uni dd@std onalt prac ctd ofy rpderandmpadineet .
bi directional prediction node are used in units of a
bl ock. At (Fdrsytshethibmbbeimegkon partition nodul e 20
514, regions are classified into a block serving as
the intekx Gordyrecxibnahbpdédecti snlidode arndlaibkdck A
serving as an inter bidirectional prediction node.
WherPahic tassidueation ¢5 peridepeanasddegcpppagatus
above, to a region in which an image is blurred by a.
25 sHeRR i Hep ef 9 eelte oprpp@inapfaipi BneesiBngp that in the
prediction filter. having a.low s t hipg e&fe can
be_dﬂb%?tﬁﬁng&h%T%?%+%?n5 gEP88nlBaﬁ?§e B eve Pegkﬁrom
belqgng&diment, in particular, it is assumed that the
prediction mode information 519 output from a predictor
is information representing unidirectional
prediction/bidirectional prediction.

For example, it is assumed that, as the prediction
mode information 519, modes of two types, i.e., an
inter unidirectional prediction mode and an inter
bidirectional prediction mode are used in units of a
block. At this time, in the region partition module
514, regions are classified into a block serving as the
inter unidirectional prediction mode and a block
serving as an inter bidirectional prediction mode.

When the classification is performed as described
above, to a region in which an image is blurred by a
smoothing effect of the intra bidirectional prediction,

a filter having a low smoothing effect can be applied.

Therefore, a screen can be prevented from being
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excessively blurred by the snoothing effect of the
intra bidirectional prediction and the snoothing
effect of the filter. Also in the decoding
apparatuses according to the 5 fourteenth, sixteenth,
ei ghteenth, twentieth, twenty- second, and
twenty-fourth enbodi nents and HH? encodi ng

appar atuses according to the fifteenth, seventeenth,
ni neteenth, twenty-first, and twenty-third

enbaodi nent. regions are cl.assified by infornation
rep resent 13/*@3 lf’o %gulﬁji i ergg ctd otf%}ﬁ Spn} %%tﬂgt Ii¥% n- éﬁ%g? 5PNt he

bidLGﬁS&J%ﬂ%'ﬂ%&%?éﬁ%#ﬁbr éﬁ@@#e ig £0§§éb£ 59hing effect
per formencodi'ng and decodi ng. — ( Forty-sevent
Enbedi ment )rsAdrty-seventh enbodi ment will be

explained. A basic configuration of a video encoding

appar at us 11 aGeoiHl Nged@y i he 9k et si sctBedsah®to the
as that in the thirteenth enbodi ment shown in FIG

25. flourdteentenbodistdnth N paghteatat, twensSiasspnmedenty-
that the prediction node information 519 output from

t he segraadi,ctaord itsvamifyorimat i on @fbed bhecks sézé tBedenpoding
motion 20 conpensation prediction. For exanple, it is

ass \ARRR r athee s 1eukd 51z et uskk | fil fheembli opeventeenth,
conpensation_ prediction is 4x4 or 8x8. At this tine,

f r oMU Pt S EY 1 o Pt | D oF W bY oeR1 57 z@mpgdyments,
in the ., notion c engg%%gq?pred'ction.is outPut aE.

pr edi B 25 Trdue Tt of T Ton M1 9 Thet PRgF Rt esenting
KHNngféy}ég¥%g§%lkﬁ&%ég%rE%%rE%érgfg{%%émﬁbn%?ﬁgfediction
regl ons a_recass!fl_e |_no a redgion in I C I on
Conﬂ%ﬁ%@ﬂé”&ﬁ”§3g§ﬁﬂﬂ§ i3 ggrform encoding and decoding.

(Forty-seventh Embodiment)

A forty-seventh embodiment will be explained. A
basic configuration of a video encoding apparatus
according to the embodiment is the same as that in the
thirteenth embodiment shown in FIG. 25. 1In the
embodiment, in particular, it is assumed that the
prediction mode information 519 output from the
predictor is information of a block size used in motion
compensation prediction. For example, it is assumed
that a block size used in the motion compensation
prediction is 4x4 or 8x8. At this time, from the
predictor, information of a block size used in the
motion compensation prediction is output as prediction
mode information. In the region partition module, by

using the information, the regions are classified into

a region in which motion compensation prediction .is
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performed in 4x4 bl ocks and a region in which notion
conpensation prediction is perfornmed in 8x8 bl ocks.

Al so in the decodi ng apparatuses according to the
fourteenth, sixteenth, eighteenth, twentieth, 5
twenty-second, and twenty-fourth enbodi nents and
encodi ng apparatuses and the fifteenth, seventeenth,

ni neteenth, twenty-first, and tienty-third

enbodi nents, regions are classified by information of
bl ock sizes used in the notion conpensation .
preditivmad k4 thherkposzndl @ ¥oJperf sRnvBhehdnagion
and decoding., (Forty-eighth Enbodi nment) A

f or tSR" G b dth LI@T | ipePekpParAddin K8 blocks.
reference to FI G _40. sic configuration of

Ab vid
encodi ng Bt dt US G cd5raRhas L CPPRESBIGEE! RERCT RS EnGo the
15 t t il .the fi t i t.

Sﬁﬂ?tﬂ%ﬁé % Ikggeh%%,g%%%hgeeﬁgﬁrsgggggkg§ﬂ

However, orty-eig di ren erent from

the €wéﬁ%yi§HEHH&¢”En&fk&é@%y—£8uP£ﬁC§m§§%ngRE§'and

decoded 1'mage 1708 from a frane nenory

or t hogesailng tdshst HF M b ogkqsize Eptecapthonsdvy2ckeqnn,

an 20 orthogonal transfornmer 1717 is input to a region

par tnineredrmdy) eclag6y-fnréhe £€4Qi DRepaptthion embubiéments,
1726, region information 1714 representing a

cor respiontence: bet awenf ded elgy oin Andmat ¢bassitf béatkonizes

is generated and out put by the orthogonal transform

bl ocks @b g1 Zehg ok haw i opmRg29at Font heeAbréioasta make it
region partition paraneter 1713 required for

cl askR?$5d4S o P?ﬁfeoéfﬁtfﬁ‘@)@%ﬁbmt?%&s%?ﬁ%%ck si ze

information 1729 is 73
?Forty—eighth Embodiment)

A forty-eighth embodiment will be explained with
reference to FIG. 40. A basic configuration of a video
encoding apparatus according to the embodiment is the
same as that in FIG. 2 of the first embodiment.
However, the forty-eighth embodiment is different from
the first embodiment in that, in place of a local-
decoded image 1708 from a frame memory 1723, orthogonal
transform block size information 1729 from an
orthogonal transformer 1717 is input to a region
partition module 1726. In the region partition module
1726, region information 1714 representing a
correspondence between a region and a classification is
generated and output by the orthogonal transform block
size information 1729. Furthermore, as a region
partition parameter 1713 required for classification,

the orthogonal transform block size information 1729 is
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out put. For exanple, it is assuned that, as bl ock

si zes of orthogonal transform block sizes of two
types, i.e., a 4x4 block size and an 8x8 bl ock size
are present. At this tinme, in the region partition
nodul e 5 1726, regions are classified into two
dependi ng on whether orthogonal _transformis
performed in a 4x4 block unit ©f an 8x8 bl ock unit.
In this manner, filter processing can be perforned
according to encoding distortions the properties of
whi chiiebiahge ToOr depehiel dg bh tFansFBRAfisthel, as block

(Forty-ninth Enbodi ment) A forty-ninth enbodi ment w |
be eXbfat neld W tRCIrRtbreReSto B 138k ALpaESi ef two

fi t] f i decodi dir

o th Erbot font 51 1 he A5 Sane aa P G 185 cpipne o1l are
d. t 1 I i s

oot Nt C s T AT e T b £ ns S ok bhas onB5aL FARE TRAuLe

t hat;  decp, QoﬁﬁagﬁeiélQQéik@QHFiREQ”EwEh§e§éﬁH§ng on
menory 1019 to the region partition nodul e 017. I'n

t he enbosk restchegended: daharouhpit peerbEhed20nvihdeey
encodi ng apparatus according to the forty-eighth

enboel dentuh st i dpubnt ®xa vasvcablaikength dreedeenh@l3.
In the variable |l ength decoder 1013, encoded data 1001
i s décoded, pandeasiegi oanplaet perdénrpadapeterdifgl tand
filter information 1012 are output. The region 25
part¢nfodipardhetertions theoprhpgohakst panwhocm bheoke

size information. 74 Fiftieth Enbodi nent)
depending on transiorm sizes.

(Forty-ninth Embodiment)

A forty-ninth embodiment will be explained with
reference to FIG. 32. A basic configuration of a video
decoding apparatus according to the embodiment is the
same as FIG. 15 of the second embodiment. However, the
forty-ninth embodiment is different from the second
embodiment in that a decoded image is not input from
the frame memory 1019 to the region partition module
1017. In the embodiment, encoded data output from the
video encoding apparatus according to the forty-eighth
embodiment is input to a variable length decoder 1013.
In the variable length decoder 1013, encoded data 1001
is decoded, and a region partition parameter 1011 and
filter information 1012 are output. The region
partition parameter 1011 is orthogonal transform block

size informatiocn.
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Afiftieth enbodinent will be explained wth

reference to FIG 41. A basic configuration of a video
encodi ng apparatus according to the enbodi nent is the
5 sane as that in the third enbodi nent having a signa
processor having the sanme configuration as that in
FIG 2 of the first enbodinent.7$bmever, the fiftieth
enmbodi nent is different fromthe third enbodi ment in
that, in place of a |ocal -decoded i mage froma frane

10 nmenory, 1820, ort onal transform bl ock size
infornati&%lggﬁ%t?r %ﬂl%?Pﬁzgonal transformer 1815

s inputyto;gcteglon patiLion iodule 1823, La e .

regi on par on no , region i1nrormatl on

reprPé?@féﬂ&eatSOff@Sp@PQenﬁebQSE@ESBn?i%ﬁ%é@?ﬁgngfaa video

15 classification is generated and outpu

Orth@ﬁ@@@inér§§§595@%§|9@$o§&§ﬁgiBEOEHBt&ﬁBoé§%ént is the
Furt hernore, the orthogonal transform bl ock size

i nfosamati o6 4825 15 oOnkk ptiii a8 ambegi@Bnpanbirihgna signal
paraneter 1812 required for classification. 20 A
subtpractessdBldavanguant i Zene18d6figqudegiiant egechat in
1817, an inverse orthogonal transfornmer 1818, an adder
1819FI@. pfedfctoe fi8rdt emiadimbhe.| edgvhvencotdbe fiftieth
1822, and a filter designing nodule 1824 correspond

to taePodyperhacterdidierent gaaﬂtFE@rtm25§ gMpodiment in

dequanti zer 122, 25 %he | nverse orthaogonal transformner
127, “3Ab t he BUde? ©128 shoam FRCRAET 2magRqifRR & frame

P SChel 8L, Shop o YaLbRRL S snaE gneodet. sl 2nd

resD?ﬁ%BYﬁg¥io§iQgggsfrom an orthogonal transformer 1815 is
input to a region partition module 1823. 1In the region
pa;tition module 1823, region information 1811
representing a correspondence between a region and a
classification is generated and output by the
orthogonal transform block size information 1825.
Furthermore, the orthogonal transform block size
information 1825 is output as a regioﬁ partition
parameter 1812 required for classification.

A subtracter 1814, a quantizer 1816, a dequantizer

1817, an inverse orthogonal transformer 1818, an adder
1819, a predictor 1821, a variable length encoder 1822,
and a filter designing module 1824 correspond to the
subtracter 123, the quantizer 125, the dequantizer 126,
the inverse orthogonal transformer 127, and the adder
128 shown in FIG. 2; and the predictor 312, the

variable length encoder 315, and the filter designing
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1801, 1802, 1803, 1804, 1805, 1806, 1807, 1808, 1809,
1810, and 1813 correspond to the signals 101, 119,
120, 102, 121, and 122 shown in FIG 2 and the
signals 303, 5 304, 305, 309, and 308 shown in FIG
17, respectively. (Fifty-first Enbodi nent) A video
decodlng appar at us accordi ng to% he fifty- first
enbodi mrent will be explained w reference to FIG
34. A basic configuration of the video decoding 10

f‘ﬁ?\f‘rﬁﬁ“f%iff‘ﬁﬁ%@%ﬁﬁ%ﬁ%e ?ﬁt?%%%)#g‘?ayé?gﬁi{‘?lgnals
I U e SR I LA

e”bQﬂéﬂ@ntaﬁé f%fﬁeéSPEe%$8ﬂBt § FHQVET H@th?gntlhﬁ 120,

15 that ‘a decoded i nage omt rame nnry

not 14mpuiz10 4he r.@glgnomrihtr@@ npdyh g %%8Slbnawe3o3
enbodi ment, encoded data output fromthe vid

encatl hg 3@@pa3@@u3a@@c©®@|ﬁgob@ 1heFthtuethrespectlvely.
enbodinent is input to a variable | ength decoder

1212. I n thetfvarfabbe RObbengehtdecoder 1212, encoded

data 1201 is decoded, and the region partition

par anet erA1pb9eandechdingl epparphfior parpodinglGoatde fifty-

out put. The rgglon artition paranmeter 1209 is
i nf of e ¥ cFMRATHREDE t Hogbnaf EXRASLBRFh BELEBK r§feEengs to

Fif second Enbodinent) A fifty-second enbodi nent
Sm-nft%% %& ai hed? S AC Bazgifi&gesﬁf‘- ara? bheol 18e¢i degoding

?quggge PE?LZ%C?ﬁg%ﬂ%agcogggngmggdgggn nbod%gg sa%% as
that in the fourth embodiment including a signal
processor having the same configuration as that in
FIG. 15 of the second embodiment. The fifty-first
embodiment is different from the fourth embodiment in
that a decoded image from the frame memory 1216 is not
input to the region partition module 1218. 1In the
embodiment, encoded data output from the video encoding
apparatus according to the fiftieth embodiment is input
to a variable length decoder 1212. 1In the variable
length decoder 1212, encoded data 1201 is decoded, and
the region partition parameter 1209 and the filter
information 1210 are output. The region partition
parameter 1209 is information of an orthogonal
transform block size.

(Fifty-second Embodiment)
A fifty-second embodiment will be explained. A

basic configuration of a video encoding apparatus
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forty-eighth enbodi mrent shown in FIG 40. In a filter
desi gni ng nodul e 1727 according to the enbodi nent, it
is designated whether a filter is applied to each of 5
classifications of regions. Based on the region
informati on 1714, an input image signal 1701, and a
| ocal -decoded i mage signal 170 a filter is designed
for a classification to which a(%llter is appli ed.
Filter application/nonapplicatlon informati on and a 10
assificatjon to be ap

filt ff f
e T s T 1t ST R o viee aoperearehafln the
prOQQ%g' %HQ%%h éﬁg%h(mgﬁpi%qgg%opn #9£°r9@t'09n151§11ter

and 't it on determ nes a regio

to whicha dd lnt&fuié PP} i 8d-apgk @y 185" €6k 0Bk, dWﬂéHB
T Cof asnr?

afilter is not applied dependi ng assification

cor ries RANGI gith {4 the £ 19GF oD ﬁﬂﬁt@@rigraﬁpliéat% cach of
processing on the | ocal -decoded i mage signal 708 to

genefladss il damgen Si @hatedi/®9s . ( FRdsydt bhr 6he region
Enbodi nent) 20 A fifty third enbodinent will be
expliaifrecha tA orbaki 4 comf | Qupat | omagé aigndéoldetpdang a
apparatus according to the enbodinent is the sane as
thathqﬁkﬁﬁﬁcqiﬁdyim@%@hsém®@bih%%$,shoﬁhltﬁrFiﬁidesigned
It is assunmed that the filter processor 1018

accordi iy ¢ T hef 252 ehbodi fretie 1 ‘Eﬂér? of it BRelgapPlicd.
ope tion as that of the fil rocessor 1727

ACd T (PR 1T 10y SRRt Lerbbat moREoTRBEAon and 3

speq&ficall fllter ocessor 7 1080 ased on

t he TegiTn %éﬁ P het$oh g%li %ﬁ%s?h 1caPion P°BE applied

are output as filter information 1715.

A filter processor 1728, based on the region
information 1714 and the filter information 1715,
determines a region to which a filter is applied and a
region to which a filter is not applied depending on a
classification corresponding to the region and performs
filter processing on the local-decoded image signal
1708 to generate an image signal 1709.

(Fifty-third Embodiment)

A fifty third embodiment will be explained. A
basic configuration of a video decoding apparatus
according to the embodiment is the same as that in the
forty-ninth embodiment shown in FIG. 32. It is assumed
that the filter processor 1018 according to the
embodiment performs the same operation as that of the
filter processor 1727 according to the fifty-second

embodiment. More specifically, a filter processor



10

15

20

25

filter information 1012, determ nes a region to which
a filter is applied and a region to which a filter is
not applied depending on a classification
corresponding to 5 the region and perforns filter
processing on the decoded inmage signal 1006 to
generate the imge signal 1008. (Fifty-fourth

Enbodi ment) A fifty-fourth embodinent will be

expl ained. A 10 basic configuration of a video
encodi ng apparatus according to the enbodi nent is the
samel @80t hadse@d Phethei FeuéPR énbedmathaonshéwd PRAFIEEe
41. 1t _is assunmed that a filter designing nodule 1824
accofalﬁ@rtbnﬁﬁémaéh%@dlﬁ%ﬁt PeEESRABeEhe gg[eon to which a

oper on as that of the 15 filter designing nod
1727 & iEoFd?ﬁgaPBl%ﬁQ #1ft §- T88¢6Rd ent &Fﬁeﬁtflﬁﬁﬁé is not

fically 1824
R I e e O TR R

clas§hglgg%i8§sa9& ﬁé?g%98§ eBaged gQOEQ%Sl%%S%% the

informatio I nput 1 nag

t he agggbegegﬁgsg 5MBgs1 §bg%ak01%@%er%tEIk%%rlh%ge signal
designed for a classification which a filter i's

appl ieds.Filter appl|cat|on/nonappllcat|on

information and a filter coefficient of a

cl assifi caridnytdobetapphbed iareetd5 output as filter

information 1813. (Fifty-fifth Enbodi nent) A

fifty-fifdhfefbydiimranthwelbode rexyl aiiddd beA eg®ldiasidc A

configuration of a video decodi ng appar at us
basic configuration of a video encoding apparatus
according to the embodiment is the same as that in the
fiftieth embodiment shown in FIG. 41. It is assumed
that a filter designing module 1824 according to the
embodiment performs the same operation as that of the
filter designing module 1727 according to the fifty-
second embodiment. More specifically, in the filter
designing module 1824, it is designated whether a
filter is applied to each of classifications of
regions. Based on the region information 1811, the
input image signal 1801, and the local~decoded image
signal 1808, a filter is designed for a classification
to which a filter is applied. Filter
application/nonapplication information and a filter
coefficient of a classification to be applied are
output as filter information 1813.

(Fifty-fifth Embodiment)

A fifty-fifth embodiment will be explained. A
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according to the enbodinent is the sane as that in the
fifty-first enbodi nent shown in FIG 34. It is assuned
that the filter processor 1219 according to the 5
enbodi nent perforns the same operation as that of the
filter processor 1728 according to the fifty-second
enbodi nent. More specifically,,}he filter processor
1219, based on the region i nfor'fation 1211 and the
filter information 1210, determ nes a region to whi

ch
a 10 filter is, lied eqi t i ch filt
RS LG S AR o o K et fodlhs Tl rat S
correspondi ng t th i d. f filt .
o DTG B (R M e Trah e o Ghe) S33b5tT gLhat in the
e Tre| . . 202 |
e e g e T L
explai ned.,, A fpf'%éﬁ: gﬁpaééﬁgas%m Oéc@oyagﬁg epceding

n e e e

apparat us  accordi to f odiment T1s t sane as

thaleﬁﬁb&fﬁénﬁCﬁéﬁf&&@gnthénbgﬂén@ﬁér§h@@ﬂ 48 FEh& 40. the
In the 20 filter designing nodule 1727 of this

enbogli Mesit , pidcéssoxlesi ghatedontiehhetoathéel feftiyssecond
applied to each of «classifications of regions. For

t he ehlassiférat i anote sphcchithelfi| tee Eslappl pedcessor
based on the region information 1714, the input ina%e

si gnk21970dasemdon heh@b5réotan- dnéodedtifage2sigaad the
1708, a filter to be applied is selected fromfilters,
prepé%b@e¥nl%@95m%é%0Fi 24P, determines a region to which a

sgpl Leat on{nonappl L cali.gn.| plormt Lo, A0d, 0 QLTRLLOD o

Clasgégiggéiggpégding on a classification corresponding to
the region and performs filter processing on the
decoded image signal 1205 to generate the image signal
1208.

(Fifty-sixth Embodiment)

A fifty-sixth embodiment will be explained. A
basic configuration of a video encoding apparatus
according to the embodiment is the same as_that in the
forty-eighth embodiment shown in FIG. 40. 1In the
filter designing module 1727 of this embodiment, it is
designated whether a filter is applied to each of
classifications of regions. For the classification to
which the filter is applied, based on the region
information 1714, the input image signal 1701, and the
local-decoded image signal 1708, a filter to be applied

is selected from filters prepared in advance. Filter

application/nonapplication information and information
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be applied are output as the filter information 1715.

The filter processor 1728, based on the region

information 1714 and the filter information 1715, 5
determnes a region to which a filter is applied and a
region to which a filter is not applied depending on a
classification corresponding to the region. Wth

respect to the region to which the filter is appl i ed,

a filter to be applied is selected fromfilters

prepared 10 in advance, and filter processing is
perf%ﬁ?ﬁﬁp%ﬁﬂQ%ea fb%%ﬁrdé%%%%HF}%%@eogl@nﬁia§79§lF6tlon to

Lt e od (T8 o SLINR a2 JRb ot bbbt Y i Fo Rt ion 1715
| b fi f
s Ezﬁz%aafag?sé%%%%%fﬂ iZE%Engﬁsﬁd hatRe; zepign

sarme, @oir@él&(‘ {1 £ %‘ ?%P‘c% 9%&%&?88"‘@7%318

FI G IS assune er processor

accoish ogniQe4 he r& &Q'ﬂ@n\bhp&ﬁfé’rf@lEQ? $8MBpplied and a
operation as that of the 20 filter processor 8

acCofdl Néh to tiei Eh f& yr sixéh 1§mb@ﬂléfpphe8/bﬂ@ ending on a
specifically, the filter processor 1018, based on the

regi ®na$af o1 @t i on dOPreapdndheg tol tre ratobrati gath

1012, determnes a region to which a filter is

appl respantd Boregéonegoomhiehwhi¢hl the Eslher 25 applied, a
applied depending on a classification corresponding to

the ¥egion. tovkbh apBpeet 19 sheeregfoAres wWalehrsherepared
filter is applied, a filter to be applied is selected

80 %?oﬁ?Y?W?%rsa%?eBé}Eﬁrlﬁr%8%§ﬁ&%g afdPerfpgmed on the

r |
P chggafgdecoded image signal 1708 to generate the image

signal 1709.

(Fifty-seventh Embodiment)

A fifty-seventh embodiment will be explained. A
basic configuration of a video decoding apparatus
according to the embodiment is the same as that in the
forty-ninth embodiment shown in FIG. 32. It is assumed
that the filter processor 1018 according to the
embodiment performs the same operation as that of the
filter processor 1728 according to the fifty-sixth
embodiment. More specifically, the filter processor
1018, based on the region information 1007 and the
filter information 1012, determines a region to which a
filter is applied and a region to which a filter is not
applied depending on a classification corresponding to
the region. With respect to the region to which the

filter is applied, a filter to be applied is selected
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is perfornmed on the decoded i nage signal 1006 to
generate the imge signal 1008. (Fifty-eighth
Enmbodi nent) 5 A fifty-eighth enbodi nent will be
expl ai ned. A basic configuration of a video encodi ng
apparatus according to the enbodinent is the sane as
that in the fiftieth enbodinent shown in FIG 41. It
is assumed that the filter desP§ning nodul e 1824
according to the 10 enbodi nent perforns the sane
operation_as that of the filter designing nodule 1727
accof #PRgl t btehe Prepyredi xhhagiybsdementd Bléer processing
specifically, in the filter designing nodule 1824, it
i s dé%i@%ﬁ?%ﬁmﬁﬂePﬂthﬁ derpegd tRagfplsitedato 1O86h tor
classificatio of 15 regioni. 68r the classification
to WATCR T hd Pﬁ?téwa9§ S43BPPlred’YBased on the region
i nf or mat i - 1 ' -' signal 1801, and

O 18 59%8 Eﬁthlgg%%go

the | ocal -deco egllna e sign 8, afilter to be

applied i g sekectedqht@membblilifles tPLARAr @d ik AdURNCe. A
Filter 20 appli Cation/ nonapplication information and

infomaa;&oagndgghgaaabago@_éibﬁaéocgahwdqh@nbﬁ@%rgtus

classification to be applied are output as the filter

I nf osc@brOind 813. thEl binpodinkthtEdlBodhreRtameAas that in the

fifty-ninth enmbodi ment will be explained. A 25 basic

conf fgtit a¢tbnevbodimedéostevodiing FAgparddt.us Itadsordismged

to the enbodinent is the same as that in the .

fiftybetrshechbbdlbredessapwngi moFLGe 3424Thedondieng 8 the

processor 1219 accqrding to the enbodi nent perforns

t he €mbodiment performs the same operation as that of the
filter designing module 1727 according to the fifty-
sixth embodiment. More specifically, in the filter
designing module 1824, it is designated whether a
filter is applied to each of classifications of
regions. For the claésification to which the filter is
applied, based on the region information 1811, the
input image signal 1801, and the local-decoded image
signal 1808, a filter to be applied is selected from
filters prepared in advance. Filter
application/nonapplication information and information
designating a filter coefficient of a classification to
be applied are output as the filter information 1813.

(Fifty-ninth Embodiment)
A fifty-ninth embodiment will be explained. A

basic configuration of a video decoding apparatus

according to the embodiment is the same as that in the

fifty-first embodiment shown in FIG. 34. The filter
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same operation as that of the filter processor 1728

according to the fifty-sixth enbodi nent. More

specifically, the filter processor 1219, based on the

5 region information 1211 and the filter information

1210, determnes a region to which a filter is applied

and a region to which a filter %g not applied

depending on a classification rresponding to the

region. Wth respect to the region to which the

filter is applj a 10 filter to be applied is

Sel ST T IO 1719 FaCPrababetc PR aBUaRRb e aRoFFEpaRS the

processing is_perforned on the ., decoded inmage signa

o0 TE ohetaP bt rAT TR SPonaf EIS8E: PRISeRERR L 2s

Enbodi 1nd5 I Xt} e ' : e expl.ai ned

m@tﬁgé€§$%r%.c%éxghéléf%gﬁ.ggggggggbgg%#%agfatpgﬁ%of a

vi deg, . enepdi NPy aPPRE a%y&éscg[»gbagsw tbeoenbadiierh the

is the same as that in FIG of the first

enbogk gemt . i dThermst xbh et h1enbadi arat ristdif farermatiom

the first 20 enbodinent in that, in place of a

| ocal 2 tecodkete imhges si gaaioh908 whanhaaf faeemredsr ypplied

1923, .a residual signal 1906 from an inverse

ort hogdnal regansfoeoneniclk anpufteo ia negi epppaet teprnding

nmodul e 1926. A classifying process serving as a base _

in the 25cteysbhlipariehi eAr vedoPRd10g6tPsthRereaimenas With

t hat of the re%ion partition mpdul e 114 according to .

the ¥7PRECt ehboliPfrehtd  PBweVelr iFRe t8PxELéERT 15 applied, a

?gb? %?EQ% £§ gg aSﬁfESQGQE 229@%&28 %&ggtfgq%%%gngggpared
in advance, and filter processing is performed on the

decoded image signal 1205 to generate the image signal

1208.

(Sixtieth Embodiment)

A sixtieth embodiment will be explained with
reference to FIG. 42. A basic configuration of a video

encoding apparatus according to the embodiment is the
same as that in FIG. 2 of the first embodiment. The
sixtieth embodiment is different from the first
embodiment in that, in place of a local-decoded image
signal 1908 from a frame memory 1923, a residual signal
1906 from an inverse orthogonal transformer is input to
a region partition module 1926.

A classifying process serving as a base in the
region partition module 1926 is the same as that of the
region partition module 114 according to the first

embodiment. However, the sixtieth embodiment is
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classification criterions are calculated in units of a
bl ock but in units of a pixel. Wwen a classification
criterion to a block located at a positioni in a b
raster scanning order is given by C(i), regions are

cl assified depending on whether the classification
criterion C(i) is smaller than g predeterm ned
threshold value T. As the threstold val ue T, a val ue
may be given by an external encoding controller which
10 controls the video encoding apparatus in FIG 42.
As tHet EPERRT TR i e ot E ek i eRPOdAmaBS ol Gt ERglm  of

residual sjignals of the block |ocated at the  position
R PR Pl b ot e e S et BE sPoRB et @

| t | 15 ' 1 . :
eed ATy S £ 97 et E, SFeRt D) “PRRR Al lpREetiEeion
i on, V)i i dual _si of a . .
oot £ sheRief 3. MplicR 185,08 o8 90Bbs PR g @
(X, yrabbel ugdeshhin@ blask tocgtednabyt beipositiy@bnk ikRe

the raster scanning order. A square sum of residua
si gnalssofftde dbpekdihgcahedhaththetpestlbeRriifiicattibe
raster scanning order, i.e., a square sum cal cul ated
by theifetiow ©igi25iexpnesseonthdR) acanebetesednas a
classification criterion. 83 CSSD(i) _ (R(x,y))2
(12)thygshg}Ep(ealue T. As the threshold value T, a value
may be given by an external encoding controller which
controls the video encoding apparatus in FIG. 42.
As the classification criterion, an absolute sum
of residual signals of thé block located at the
position i in the raster scanning order, i.e., an

absolute sum calculated by the following

expression (11) can be used.

Csap (l) - Z 'R(x, J’)\
(x.y)eB(i)

In this expression, R (x,y) 1is a residual signal

(11)

of a position (x,y), and B(i) is a set of coordinates
(x,y) included in a block located at the position i in
the raster scanning order.

A sgquare sum of residual signals of the block
located at the position i1 in the raster scanning order,
i.e., a square sum calculated by the following
expression (l2) can be used as a classification

criterion.
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A di spersion of the residual signals of the block

| ocated at the position i in the raster scanning
order, i.e., a dispersion calculated by the follow ng
5 expression (13) can be used as a classification
criterion. 2 Cvar (Z2) = [R(xY)__1 R(x, Y) ~ (13)
(x,y)EB(i) I(x,y)EB(i) Fromthe region partition
nodul e 1926, a region 10 part@@ion paraneter 1913 and
region information 1914 are output. In this case, the

t hreshol d aIu Tis Kggéxasiif region partition
par anet ert factgff rt hogonal
t ransf or ner 1917 etﬂrﬁgglzer 1918, a dequanti zer

1919, an inverse 15 onal transforner 1920, an

adder 19 0 a g
encoder %%25 égﬁ%%firéfd%%%gﬁ?ﬁbaﬁ%%u$£&ﬁ%g% &gnﬁhe plock

filtieycdfeRressarne 328 i Cisd espanc i@ ther subseaet 8fig order,
123, the orthogonal transfornmer 124, the quanti zer

125,51 the @WQMOQQM1JM|W%5@ b6 1 hegomal
transfornmer 127, the adder 128, the predictor 117,

t he ergrieatd ieonl efigih encdderusdd 8 s theciass ef idesigni ng
modul e 115, and the filter processor 116 shown in

FI Gezteg@spect i vel y. Signals 1901, 1902, 1903, 1904

1905, 1907, 1909, 1910, 1911, 25 1912, and 1915

correspond to the signals 101, 119, 120, 84 102, 21,

103, 107,.108, , 10, d 106 'h Fl G ,
o2 S TREY) - O3 R(x,y)
(x,)eB(i) Il;(l) (xdﬁeB(U

From the region partition module 1926, a region

(12)

(13)

partition parameter 1913 and region information 1914
are output. In this case, the threshold value T is
output as the region partition parameter.

A subtracter 1916, an orthogonal transformer 1917,
a quantizer 1918, a deguantizer 1919, an inverse
orthogonal transformer 1920, an adder 1921, a predictor
1924, a variable length encoder 1925, a filter
designing module 1927, and a filter processor 1928
correspond to the subtracter 123, the orthogonal
transformer 124, the quantizer 125, the dequantizer
126, the inverse orthogonal transformer 127, the adder
128, the predictor 117, the variable length encoder
118, the filter designing module 115, and the filter
processor 116 shown in FIG. 2, respectively. Signals
1901, 1902, 1903, 1904, 1905, 1907, 1909, 1810, 1911,

1912, and 1915 correspond to the signals 101, 119, 120,
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respectively. (Fifty-first Enbodinment) A sixty-first
enbodi ment will be explained with 5 reference to FIG
43. A basic configuration of a video decoding
apparatus according to the enbodinment is the sane as
that in FIG 15 of the second enbodinent. The
sixty-first enbodinent is different fromthe second
enbodi ment in that, in place o %a decoded i mage sigha
10 froma frame nenory 2019, a residual signal 2004

fro an _i_nverse orthog transformer_ 2015 is,

to & 0% adian darti o nagut & G0t L Vi Bbodt neht; 2
encoded dﬁ{a utput fromthe encoding apparatus
accdrditg t'o'She sixtieth embodinent 15 is input to a

vari abl e {ﬁgggh_ e the variable |l ength
decoder 201 ,.%ng%%ggqﬁgggiggaip}s decoded to out put

a region pariid]on par e gOdd @ndh héléLprained with
i nformation 2of§. The region partition paraneter 2011

is adiweshd dyvatue used to 184 assidon20guegi DOS éh a video
the region partition nodule 2017. In the region

par tddd i mp dihea 20075 d@gh oibn@reo ctlas sefib@dlitynt t he the
resi dual signal 2004 and the region partition

par aestera2aasin nfihe Yeghdntiparsecoon emdedeng9e The
according to the sixtieth enbodi nent to generate

r egi ot 25 ndorert o dHQDD 71 s A HERREPR T zBFORORlZe gpcond
adder 2016, a filter processor 2018, and a predictor
202FTERAFERPONAL 1} ot ey 85 RrERmaNT z2r 4999det hiagdger 1 9nal

221, _the fi . .
from a £§$eq$g835505019, a residual signal 2004 from

an inverse orthogonal transformer 2015 is input to a
region partition module 2017.

In the embodimenf, encoded data output from the
encoding apparatus according to the sixtieth embodiment
is input to a variable length decoder 2013. 1In the
variable length decoder 2013, encoded data 2001 1is
decoded to output a region partition parameter 2011 and
filter information 2012. The region partition
parameter 2011 is a threshold value used to classify
regions in the region partition module 2017. In the
region partition module 2017, regions are classified by
the residual signal 2004 and the region partition
parameter 2011 as in the region partition module 1926
according to the sixtieth embodiment to generate region
information 2007.

A deguantizer 2014, an adder 2016, a filter

processor 2018, and a predictor 2020 correspond to the
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215, and the predictor 216 in FIG 15, respectively.

Si gnal s 2002, 2003, 2005, 2006, 2008, 2009, and 2010
correspond to the signals 202, 217, 203, 204, 206,

207, 5 and 208 shown in FIG 15, respectively.

(Si xty-second Enbodi nent) A sixty-second enbodi nent

W ll be explained with reference to FIG 44. A basic
configuration of a video encod?%g appar at us accordi ng
to the enbodinment is the 10 sane as that in the third

enbodi nent | ncl udi ng a si gnal rocessor having the
sane BT gt et i oh’ astthat PRI FFEL, 2tBe fhéterrBroCessor

e Ry s
'ocaé’d§§99e90¢?39%%5$°”}80359580%5 UERB' Y8480 284 2010
residual “signal™ 21 fom an’i nverse” "orthogona

tra épél 93&1§oi§hé”99 né?saZBQQi9@7,p§Pthg?gg’206, 207,

nodu In the region partition nbdu

regiong a0€ shassi fhediby the respduakvsignal 2106 as
in the region partition nodul e according to the 20

si xtieth epbedirestoha Bubpdtimantegi on partition

paraneter 2112 and region information 2111. In this

case, a tAresholdswabue aseddinecltassilfli bat eaplafined with
regions is output as the region partition paraneter
2112reperanggbteatier 2414, Aahasithegohaburpriashopder video
2115, a quantizer 2116, a dequantizer 2117, an .

i nve?ReCdbry hdpphat LEFansForAdRI21 28 hancrlBagimgntg 155 the

g;gd%§$${?gfth§%2}h ghgagh??beehgggggeggcgggau%%%%’a signal

processor having the same configuration as that in
FIG. 2 of the first embodiment. The sixty-second
embodiment is different from the third embodiment in
that, in place of a local-decoded image from a frame
memory 2120, a residual signal 2106 from an inverse
orthogonal transformer 2118 is input to a region
partition module 2123. 1In the.region partition module
2123, regions are classified by the residual signal
2106 as 1n the region partition module according to the
sixtieth embodiment to output a region partition
parameter 2112 and region information 2111. 1In this
case, a threshold value used in classification of
regions is output as the region partition parameter
2112.

A subtracter 2114, an orthogonal transformer 2115,
a quantizer 2116, a dequantizer 2117, an inverse

orthogonal transformer 2118, an adder 2119, a predictor
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desi gni ng nodul e 2124 correspond to the subtracter
123, the orthogonal transformer 124, the quantizer
125, the dequantizer 126, the inverse orthogona
transforner 5 127, and the adder 128 shown in FIG 2;
and the predictor 312, the variable | ength encoder
315, and the filter designing dul e 314 shown in
FIG 16, respectively. Signalgﬂglol, 2102, 2103,
2104, 2105, 2107, 2108, 2109, 2110, and 2113

d to the 10 signals 101, 119 120, 102, _and
121 100P1 G P Ko ST Ghat SRS b4 GBEC B05-L BRE
308 in FIG 16 jvely, (Sixty-third
Erboi RO A TSR U (Rl T4 CRBBI Rt o¢ | T Be"dRpTar el 123
¥ ) | R ar et
o vidms SRR S S b ng FoTepar B OB 8 ene

embofi dRMt i ot Ner 6 Saike asn{daLe | Hr i NS ERNI t Pransformer
enbodi ment including a signal processor having the

sanel zonfdguradd audsr thad showirl & 2560 21 hengeenad

enbodi nent. However, the 20 sixty-third enbodinent is

di f frereeditctfaromihe flourtdr i evbediseathi antbaér BD5, and the
pl ace of a decoded inage signal froma frame nenory

221651 et aregiaiiadn si@radd@Ro431 4 oshown invEiGe 16,
orthogonal transforner 2214 is input to a region

par t1 @SR ot - 22898In25s | Al he ehbddi ARAB, éhedhdedlO>s,
data out put. fromthe encoding afﬁaratus according to

the &i%ty-Seond L &botit HentaRe £ hpdtcperasparfabpethe

|enal Secoey Zaig, o7 ngle YRR LSRN, g o
signals 303, 304, 305, 309, and 308 in FIG. 16,
respectively.

(Sixty-third Embodiment)

A sixty-third embodiment will be explained with
reference to FIG. 45. A basic configuration of a video
decoding apparatus according to the embodiment is the
same as that in the fourth embodiment including a
signal processor having the same configuration as that
in FIG. 15 of the second embodiment. However, the
sixty-third embodiment is different from the fourth
embodiment in that, in place of a decoded image signal
from a frame memory 2216, a residual signal 2204 from
an inverse orthogonal transformer 2214 is input to a
region partition module 2218.

In the embodiment, encoded data output from the
encoding apparatus according to the sixty-second

embodiment 1s input to a variable length decoder 2212.
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i s decoded, and a region partition paraneter 2209 and
filter information 2210 are output. The region

partition paraneter 2209 is a threshold value used to

5 classify regions in the region partition nodule

2218. In the region partition nodule 2218, based on

the residual signal 2204 and the region partition
paranmeter 2209, regions are cl8dsified as in the

region partition nodule 1926 according to the

sixtieth enbodi nent to 10 generate region information
2211In AR grant azbe Pongth adegoder 2212, #nmasticctderta 2201
2217, and a filter processor 2219 correspond to the
dequaht 1979240 aRd ® hecabaBr PRZL i§HGRn Bay ameter1 3 24 fd and

t he pr dictorf413 and tgg éilter processor 415 shown

in 1581 17TOTR_peeti vel ). a&egRHIte Y3202 T 38912505,

2206 07, 2208, and 2 correspond to.the signals

502 BRECTO1%n SROUAT RO E 20 98 2nd tﬁ“efessﬁ‘é’&&rs?’a - used to
404, . 05, ; ¢ 40P, 20A 408 shown iy I Go A7, .

r.esp%ctléf\sllelé. ?%?x;?-?ou?;%m%ﬁgggiﬁngﬁf)]clﬁoﬁ mOdu.le 2218.
si xtynfonet hegibodh BNt t Voh! mPEu@XPBIREd L ALY G he
configuration of a video encoding apparatus according

to theseaboUi geghals2bbe sABEtads tRati drn dde i tSioH iidbmeter
enbodi nrent shown in FIG 42. In the filter designing
noduk203927eatonsdang tbashe ferbodismeamt ,thd 2wiich partition
desi gnated whether a filter is applied to each of

cl asspfitat 1 BA6 afcpedivastoBaded soxttike v egitgniiment to
information 1914, the input image signal 1901, and the

88 yoearadecsdeydonnagécsprgharnigedl.a filter is

desi gned ,
A dequantizer 2213, an adder 2215, a predictor

2217, and a filter processor 2219 correspond to the
dequantizer 219 and the adder 221 shown in FIG. 15 and
the predictor 413 and the filter processor 415 shown in
FIG. 17, respectively. Signals 2202, 2203, 2205, 2206,
2207, 2208, and 2210 correspond to the signals 202 and
217 shown in FIG. 15 and the signals 403, 404, 405,
406, and 408 shown in FIG. 17, respectively.

(Sixty-fourth Embodiment) |

A sixty-fourth embodiment will be explained. A
basic configuration of a video encoding apparatus
according to the embodiment is the same as that in the
sixtieth embodiment shown in FIG. 42. 1In the filter
designing module 1927 according to the embodiment, it
is designated whether a filter is applied to each of
classifications of regions. Based on the region

information 1914, the input image signal 1901, and the
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for a classification to which a filter is applied.
Filter application/nonapplication information and a
filter coefficient of classification to be applied are
5 output as the filter information 1915. The filter
processor 1928, based on the region information 1914
and the filter information 1915 determ nes a region
to which a filter is applied antf a region to which a
filter is not applied depending on a 10 classification
of the region, and filter processing is on

.perforne
the 3 - iTRee signal 1988:t8 fg@h%raﬁé 3ﬁélgned
' ' 1909, (Sixty-fifth Enbodi t) . A .
Xy T 1T 2 e S £ BBL6Rp P af hOREE Al &1 8PRASPE
0 ! ! : _ _ .
R

Sixtyi{E§§} Sobpdi pent éboggﬁégiEhégtﬁén Lt Fgegagwq%@ are

that t ter processor according to

enbogdi t@nt  Perf9E nBi L Her SaReceReE@abhomoas .t hat of the
20 filter processor 1928 according to the sixty-fourth

enbodi nenThe Mot etspeprbieakby, 1088, bhsed pnocéssargion

2018, based on the region information 2007 and the

filtenfornhariati bB12042¢ deterfmilnes anfegmenibo WRILOh

a filter is applied and a region to which a filter is

not @Gtepplies depeadbngteonwhichasgsiffiléati 68 opPrtlied and a

region and perfornms filter processing on a decoded

i magec2b06 te Whéakrat E11heri fageCsi gREIL 12dogerggding on a

Si xty-si xth Enbodi nent . .

( c%assi%icagyon o) t%e region, and filter processing 1s
performed on the local-decoded image signal 1908 to
generate the image signal 1909.

(Sixty-fifth Embodiment)

A sixty-fifth embodiment will be explained. A
basic configuration of a video decoding apparatus
according to the embodiment is the same as that in the
sixty-first embodiment shown in FIG. 43. It is assumed
that the filter processor 2018 according to the
embodiment performs the same operation as that of the
filter processor 1928 according to the sixty-fourth
embodiment. More specifically, the filter processor
2018, based on the region information 2007 and the
filter information 2012, determines a region to which a
filter is applied and a region to which a filter is not
applied depending on a classification of the region and

performs filter processing on a decoded image 2006 to

generate the image signal 2008.
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A sixty-sixth enbodi ment wll be explained. A basic
configuration of a video encodi ng apparatus according

to the enbodinment is the same as that in the 5

si xty-second enbodi nrent shown in FIG 44. It is

assuned that the filter designing nodul e 2124

according to the enbodi nent peégorns t he sane

operation as that of the filter” designing nodule 1927
according to the sixty- fourth enbodi nent. Mre
specifically, in the filter .10 designing nodul e 2124,

it is des#%ﬁ%?%ashh%?hé?baleFszr is applied to each

of classificatjions. lans, Based,on_t '
infornati%ngbﬁﬁﬁ,g%géh %ﬁ%ﬁ?gﬁﬁggeaggéngF gg8ggq§%9‘ A

t he - i 108,,; [ i s desi

for S eiassiT 6o Ton 05 15 anlsh°a FITCar Ps RparTed]
F!|t§&co§@9&%9@éi@Hén@ﬂﬁ@ﬂhhéati98 tpéosamti @8 aRdtain the
filter coefficient of a classification to be applied

are sputputedsSnd hemboligentnkabmat ianF261344. It is assumed
(Si xty-seventh Enbodi nent) 20 A sixty-seventh
enbodihaenthai filberedpsagnédg Aodbasi 212énhicgordtingnto the
of a video decodi ng apparatus according to the
enboehpedimest t her Sampsashehgemenopheatsprt gst heg of the
enbodi nent shown in FIG 45. It is assuned .that the
filtétlppbcassdbendnaomnadedpditig 't 8CFREI2E5IefBodiRefL ¥ LY
perfornms the sanme operatjon as that  of ghe dilter _.

pr oceS¥bFN 19PROdERBRE ngMPo et RESSE X Gatdyrt A0 the filter

CIOOHL I AL SARRCH LGS Lk LM LLLbSE B pieesl: 20
filter is applied tc each of classifications of
regions. Based on the region information 2111, the
input image signal 2101, and the local-decoded image
2108, a filter is designed for a classification to
which a filter is applied. Filter
application/nonapplication information and a_filter
coefficient of a classification to be applied are
output as the filter information 2113.

(Sixty-seventh Embodiment)

A sixty-seventh embodiment will be explained. A
basic configuration of a video decoding apparatus
according to the embodiment is the same as that in the
sixty-third embodiment shown in FIG. 45. It is assumed
‘that the filter processor 2219 according to the
embodiment performs the same operation as that of the
filter processor 1928 according to the sixty-fourth

embodiment. More specifically, the filter processor
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filter informati on 2210, determ nes a region to which
a filter is applied and a region to which a filter is
not applied depending on a classification
corresponding to 5 the region and perforns filter
processing on the decoded inmage 2205 to generate the
i mge signal 2208. (Sixty-eig &y Enbodi nent) A

si xty-ei ghth enbodi nent will beexplained. A basic
configuration of a vi deo encodi ng apparatus 10

di t is. t t i
OO0 oA De S e, LD SaR oL IEL 12 Lhe
d I 927 di t nmbodi
oSl i g 15 :fzﬁfm FLNENT A S

C| ani]TﬂeQat Iso%qu the %’!éborﬁ eSPeGH 1 %I edhgbﬂ'éer is not

classification'to ter 1s app ased

on ddie fRgiibd i Qidradid on d9ds 5 £ Neat DENt cb PRESpond t
signgﬁgjigofgﬁgnd'iﬁgq%ocal-decohed ?nage %lgna pi%oéng °

a fidHerrediorbeirappdetbiss Sel ped edofs083 1 h§ess the
prepared in advance. Filter

appldecatdeah/inarsp @ 4 Cati @ngemd oi vat tlon 20aqadsaghalt 2208.
coefficient of a classification to be applied are

out put as(3hec¥td¢igrth nfropoatment 1915. The filter
processor 1928, based on the region information 1914

and the f&I1%efty T bF el | GAPQAGIBEN T det &fnPReS*R1REGREN A
to which a filter is applied and a 25 region to which

a fitaerc i Hok g%ﬁﬂﬁ%%ﬁ %ep%hﬂ%%%oo%“%OdbP%séppﬁééFPén

corSeBaIan 49 e LM ERECke0t gt 1 cne

be qgﬁhh%&ﬂ eﬁ%%é%ﬁéﬁkféﬁgﬂé lﬁefprrEQ?regn the filter
designing module 1927 according to the embodiment, it
is designated whether a filter is applied to each of
classifications of regions. With respect to the
classification to which the filter is applied, based on
the region information 1914, the input image signal
1901, and the local-decoded image signal 1908, a filter
to be applied is selected from filters prepared in
advance. Filter application/nonapplication information
and a filter coefficient of a classification to be
applied are output as the filter information 1915.

The filter processor 1928, based on the region
information 1914 and the filter information 1915,
determines a region to which a filter is applied and a
region to which a filter is not applied depending on a
classification corresponding to the region. With

respect to the region to which the filter is applied, a
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in advance, and filter processing is perfornmed on the
| ocal -decoded i nage signal 1908 to generate the inmge
signal 1909. 5 (Sixty-ninth Enbodi nent) A sixty-ninth
enbodi ment will be explained. A basic configuration
of a video decodi ng apparatus according to the

enbodi nent is the sane as thaté n the sixty-first
embodi ment shown in FIG 43. It2is assuned 10 that the
filter processor 2018 according to the enbodinment

erfarns the sanme operation as, that of the_  filter

P a0 R o P ebhntil et prepared
enbaqd] . re specif.icall the.filter_processor

5010 Fellen A SRP A ISR oclDE A L EToRLPEERS  gp the

filt jnf i on Ve ' r egi iC
U AR A p SR ELTLASE Bl 000018, WL Ol

not siapRli edgtependi ng on a classification

corresponding to the region. Wth respect to the

regi on to(sihtchdhech fihbetinsnapplied, a filter to be
applied is selected 20 fromfilters prepared in

advance, Aarsliftytreinpn oggssdimgent swpéif benedpbaihbe. A
decoded i mage 2006 to generate the inmage signal 2208.

( SeveerttiicetderEnmdi ateintr) & sevendéeet Heenbdg nreppanaths

be explained. A 25 basic configuration of a video

enc GGy Hppart ushe RE PNt ol § hehenbade nept thatt he the

same as that in the sixty-second enbodi mrent shown in
FI GS#EY 1R 5%t oowbodeipria shavnthe Fift ef Sdesignifgassumed

mduclheatzlc%l4e aé:fftredli* ngrocessor 2018 according to the

embodiment performs the same operation as that of the
filter processor 1928 according to the sixty-eighth
embodiment. More specifically, the filter processor
2018, based on the region information 2007 and the
filter information 2012, determines a region to which a
filter is applied and a region to which a filter is not
applied depending on a classification corresponding to
the region. With respect to the region to which the
filter is applied, a filter to be applied is selected
from filters prepared in advance, and filter processing
is performed on the decoded image 2006 to generate the
image signal 2208.

(Seventieth Embodiment)

A seventieth embodiment will be explained. A
basic configuration of a video encoding apparatus
according to the embodiment is the same as that in the

sixty-second embodiment shown in FIG. 44. It is
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to the enbodi nent perforns the sane operation as that
of the filter designing nodule 1927 according to the
si xty-ei ghth enbodi nent. More specifically, in the 5
filter designing nodule 2124, it is designated whether
afilter is applied to each of classifications of
regions. Wth respect to the classification to which
the filter is applied, based on’4 he region informtion
2111, the input inmage signal 2101, and the |ocal 10

decoded | signal 2108, a filter to be applied is ,
sol GRTIT IRt ek stk epar @3S AR bV aRedY L& PLéf according

appl.i cation/ nonapplication i nformation and a filter
Cooff Cinteo G e Hs T Tt TontED Be"GppPrEatape as that

o £ i nf i on. 2113. 15 |
(et S S i A e 20 1T reecardonpmn. the

(Seventy-Tirs o se%%

wi | 15 e wxpl 3l e dmpgbg DASAEC, C%Sk@“éﬁé%ﬁ?i%l?y‘/: 4RO he

decodi ng apparatus according to the enbodi nen S the

samer @scdhaded Ty hey ol Ve thisg epbodi ngot s §HavA4l Bhether
FIG 45. It is assuned 20 that the filter processor

221% aticloret nigs tapp hieed et odh BRNG £ PEL & 9§ 51 thei6aREoT
operation as that of the filter processor 1928
accareiimngd o thietlsivdgpaiight b teabotisentichbien to which
specifically, the filter processor 2219, based on the

r egi ore i i oremat i dre@Ruilednded fed 26nf the ereghdbor imfpomation
2210, determines a region to which a filter is
appl4 el andh & ¥agitonitagans tdnal f210er asdnpbhe appkiled
dependi n n.a classification corresponding to 93_ the.

r egi ?ﬁoékénﬁW%ﬁbéﬂg??ﬁt%%0§eg?oﬁl%geﬁhFth?hépplled is

selected from filters prepared in advance. Filter
application/nonapplication information and a filter
coefficient of a classification to be applied are
output as the filter information 2113.

(Seventy-first Embodiment)

A sevénty—first embodiment will be explained. A
basic configuration of a video decoding apparatus
according to the embodiment is the same as that in the
sixty-third embodiment shown in FIG. 45. It is assumed
that the filter processor 2219 according to the
embodiment performs the same operation as that of the
filter processor 1928 according to the sixty-eighth
embodiment. More specifically, the filter processor
2219, based on the region information 2211 and the
filter information 2210, determines a region to which a
filter is applied and a region to which a filter is not

applied depending on a classification corresponding to
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filter is applied, a filter to be applied is sel ected
fromfilters prepared in advance, and filter

processing is applied to the decoded i mage signa

2205 to generate 5 the inmage signal 2208.
(Seventy-second Enbodi nent) A seventy-second

enbodi nrent will be expl ai ned w reference to FIG

46. A basic configuration of a video encoding

apparatus according to the enbodinment is the 10 sane

as that in the thirteenth enpodi nent showm in F|G

25. HOWeVe? 1Ot he b@%nf??%%EBnHOeﬁ%%dFﬁﬁﬁPn'§O whith the

difff{oférf{gn%é$fiégirge??;E?ﬁgggg%gfgéﬁhgﬁéhég’s%?ected

pl ace predi on nbde 1n

predf?&ﬁrfgﬁégrsiS%%ﬁ%?&gofn2§éggfgégtdit@iﬁ@%ﬁ processing

presence/ absence resi error from

encodi NgoSONEH Of b €Fn2320cb8edi MRMGet 918nE8IDOBS to generate
partition nodule 2314, that information related to the

pr eseneel mbgencegwbil az2oesi dual error is input from

the encoding controller 2320 to a variable length

encoder 2838vemhd-thabtnd R@Obpdgmentpartiti on paraneter

is not output fromthe region partition nodule 2314

to the vakiaprentegngenondnenderdipg8ng. wIheé begieoplained with
partition nodul e 2314, by using information related _

to thelpreRehce? absencébof & PBsiesFaDAlJBERELOPNPhL @ video
fromthe encoding control |l er 2320 cl assifies regions

i nt SRCYRGFON PRI ER acreEPandl toek PBr eBoPiBgBAL 1S the

oS BpAESASI L ol LESLEEL ErLghoRtact? BRERM un
FIG. 25. ~However, the seventy-second embodiment is
different from the thirteenth embodiment in that, in
place of prediction mode information from the predictor
2317, information 2319 related to the presence/absence
of a residual error from an encoding controller 2320 is
input to a region partition module 2314, that
information related to the presence/absence of a
residual error is input from the encoding controller
2320 to a variable length encoder 2318, and that a
region partition parameter is not output from the
region partition module 2314 to the variable length
encoder 2318.

The region partition module 2314, by using
information related to the presence/absence of a
residual error input from the encoding controller 2320,
classifies regions into a region in which a residual

error is present and a region in which a residual error
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presence/ absence of the residual error to be input,
for exanple, a syntax elenent corresponding to nb
skip flag serving as a syntax el enent representing
that a 5 macroblock is encoded in a skip node in

H. 264/ MPEG- 4AVC and a syntax el enent corresponding to
coded- bl ock-pattern serving as & synt ax el enent
representing a block in which a residual error of a
macrobl ock is present can be used. 10 In the variable

I th d 1 i dual _ inf ti 230

sl aneater 2908, EBLuE ol POCPRL R 200Essc o cne
I / . of i.dual .

B i e L I

abseffampild, Woed,ac predi ehiop LORYEshsnBhHEM €8 RY¥ 3kip flag
snoot hi ng effec¥ of bidirectional prediction and—a -

snDotdiithg efd egtsphtan &nteene! abponsthit gl ahad a

deci mal pixel position, the prediction imge is

di r esddyonsedk ass aentogali - decadedipbnmagae Ear Ht b8 /MPEG-4AVC
reason, the region is 20 influenced by the blurred

pr edied i ans ymagpe. e Waeant heorregpondingetel assifi ed

according to the presence/absence of a residua

err o¢9d¢%@l@@gj_léﬁt\¥\héﬁ esenviegi daak eyroexwhilehent

easily blurs an image is absent, a filter having a

| ow STbEFT Mgt effacbleah b Weéahtd P5SheKalj error of a

ossible t revent an ipage from bei.n excessi vel
glﬁ?*%ﬂ?ogf%$ﬁnéf B 528850 aaséﬁ’uge rgne nenory 23{3,

a 95 fi|}grtggSngggglgv?gkgt%3é%bogg% §3E%Lt%gsidual
processor
information 2302, filter information 2306, and the
information 2319 related to the presence/absence of a
residual error are encoded.

In a region in which a residual error is absent,
when a prediction image is blurred by a smoothing
effect of bidirectional prediction and a smoothing
effect of an interpolation filter at a decimal pixel
position, the prediction image is directly used as a
local-decoded image. For this reason, the region 1is
influenced by the blurred prediction image. When the
regions are classified according to the
presence/absence of a residual error, in a region where
a residual error which easily blurs an image is absent,
a filter having a low smoothing effect can be used to
make it possible to prevent an image from being

excessively blurred.

A signal processor 2312, a frame memory 2313, a
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2316 correspond to the signal processor 512, the frane
menory 513, the filter designing nodul e 515, and the
filter processor 516 shown in FIG 24, respectively. 5
Si gnal s 2301, 2303, 2304, 2305, 2307, 2308, 2309, and
2310 correspond to the signals 501, 503, 504, 505,

507, 508, 509, and 510 shown if. FIG 24,

respectively. (Seventy-third Enbodi nent) A
seventy-third enbodi nent will be explained. A 10

seventy-third embodi ment wi | o t
oot dh G 151 R SR bt T2 Eheodind BEVERE PFRcessor

Seveittyt CH T et o aRTT oy BRE P RO (k2! Ene frame

fourdagstyh erbodinent i t h@é:r;i(igﬂi(slggaﬁgd@fe a5 § €91 9A31Phe

partition parameter, informationh related to the

pr esenced ahsenees fr s T@sdlah eRr PGl Soh NputspOcthgely.
region partition nodule 614. In the enbodi nent,
encodieshalat a2 0t pwt363 omihe, 2RCBAI PYoAPPABAL PS2309, and
according to the seventy-second 20 enbodi nent is input

to thel Vardmbtspdrhgth dezodegnélsd. S0Ln 5@, vadi abbes, 507,
| engt h decoder 611, encoded data 601 is decoded, and

the 14 ormi cANBODLG ehrveel 1o FREe- Pfesepserabients.

of a residual error and the filter infornmation 610

are out putSeYFNtret el dpafdimensh 25 nodul e 614,

based on ADSSIILOLTR 9D SO0l aled. (0, LIE coginea.

o asoif e ane e fro o, pOrLL A0 TRRHL = BRER PR
according to the embodiment is the same as that in
FIG. 27 of the fourteenth embodiment. However, the
seventy-third embodiment is different from the
fourteenth embédiment in that, in place of a region
partition parameter, information 609 related to the
presence/absence of a residual error is input to the
region partition module 614.

In the embodiment, encoded data output from the
encoding apparatus according to the seventy—sécond
embodiment is input to the variable length decoder 611.
In the variable length decoder 611, encoded data 601 is
decoded, and the information 609 related to the
presence/absence of a residual error and the filter
information 610 are output. In the region partition
module 614, based on the information 609 related to the
presence/absence of a residual error, regions are

classified as in the region partition module 2316
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the region information 605. (Seventy-fourth

Enbodi nent) A seventy-fourth enbodi nent will be
explained with 5 reference to FIG 47. A basic
configuration of a video encoding apparatus according
to the enbodinment is the sane as that in FIG 28 of
the fifteenth enbodi nent. Ho r, the seventy-fourth
enbodinent is different fromthe fifteenth enbodi nment
in that, in place of 10 prediction node information

frorg&cprrc?fjr\ t%g t4e123 véﬁgoiggéégﬁ g%kgng%EgEegot 8enerate
t he presence’ absence of a ¥eS| ual error 1trom an

encq§h§gﬁ£§g§ﬂﬁiﬁgaﬁééégﬁ%S6OEDpUt to a region

partition e at the information 2407

rel at ed tggé@@n@§3§§ﬁggﬁaﬁﬁggggmggtg 15 residual error
is input fromthe encoding controller 2416 to a

vari abl e A esgténepcosertR4dhboanlchbalyiadl peJEAPRlained with
partition paraneter is not output fromthe region

partidfearemoedule P13 40. t he vasiabtenfeggthtiencodern video

2415. In the region partition nodule 2413, 20 based on

t he émf@ting | PP 24073 ed@teddingt he theesehecdimbsénce the

of a residual error, regions are classified as in the

regi Gitpard i than wwdile- 28440 fatlker i Ageeothhembodiment.
seventy-second enbodi nent _to output region, _

i nf JIMERY Oy 24®. S§YErhe Jarr BBl emPergrRnbsiangbféprent

2415, residual. pnformation %402, filter _information

2408, ARt et | HFoTHER | GRC2AB7P Bl AP elnebr ERebLace of

presenc senc f a residual _ecror are_encoded.

A e froraatalt ST Fanct iR BsRTC0ER 2% 2.
information 2407 related to the presence/absence of a
residual error from an encoding controller 2416 is
input to a region partition module 2413, that the
information 2407 related to the presence/absence of a
residual error is input from the encoding controller
2416 to a variable length encoder 2415, and that a
region partition parameter is not output from the
region partition module 2413 to the variable length
encoder 2415. 1In the region partition module 2413,
based on the information 2407 related to the
presence/absence of a residual error, regions are
classified as in the region partition module 2314
according to the seventy-second embodiment to output
region information 2406. In the variable length
encoder 2415, residual information 2402, filter

information 2408, and the information 2407 related to

the presence/absence of a residual error are encoded.
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a filter designing nodule 2414 correspond to the

signal processor 710, the franme nenory 711, and the
filter designing nodule 714 shown in FIG 27,
respectively. 5 Signals 2401, 2403, 2404, 2405, and

2409 correspond to the signals 710, 703, 704, 705,

and 709 shown in FIG 27, respectively.

(Seventy-fifth Embodi ment) A seVéenty-fifth embodi ment

will be explained. A 10 basic configuration of a

vi deo decodi ng apparatus according to the enbodi nent

is the safeShd"thaPTPReFFEr 2618F Bhérsingt 8emcwy 2411, and

mbodi pent . Th ty-fifth diment is different
Fr ot el S en o CRBUBPTHT 27t Raf ToFROBFate opeasianal

Lo 1R Brbteh T A SEREC Bt TPBET Rudl Ler B L8 hptt F

e presence absence

to tﬁ@%fﬁﬁﬂﬁé:ﬁgﬁﬁiéiQ 4n9g€&§ti$1ﬁIGlnZBberesgectively.

enbodi ment ncoded data outpu rom t he ‘encoding

appag a§ws1 ACEHS 0l NP4 69, theosevendy; FQHEIB488 correspond to
enbodi nent is input to the variable | ength decoder

810.thd nsidwea variab) e7b@nagv b4 devoder a84070encadad dat a
801 is decoded, and the information 807 related to

t he F1¢ esEhcefadsenceveiya residual error and the

filter information 808 are output. In the region
partition(25vemtut£i8th, Ebhsddmentt he i nf ormati on 807
related to the presence/absence of a residual error,

regi ons aﬁeseﬁﬁﬁggffiééhagmbﬁdﬂm@ntegﬂéﬁ bar eixpilenned. A
nodul e 2314 98 according to the seventy-second
enbdﬂ?%%ﬁtCQQﬁb%%%ﬁ%%%n 0f a video decoding apparatus

according to the embodiment is the same as that in

FIG. 29 of the sixteenth embodiment. The seventy-fifth
embodiment is different from the sikteenth embodiment
in that, in place of a region partition parameter,
information 807 related to the presence/absence of a
residual error is input to the region partition module
814.

In the embodiment, encoded data output from the
encoding apparatus according to the seventy-fourth
embodiment is input to the variable length decoder 810.
In the variable length decoder 810, encoded data 801 is
decoded, and the information 807 related to the
presence/absence of a residual error and the filter
information 808 are output. In the region partition
module 814, based on the information 807 related to the
presence/absence of a residual error, regions are

classified as in the region partition module 2314
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the region informati on 809. (Seventy-sixth Enbodi nent)
A seventy-sixth enbodi nent will be explained. A 5
basi c configuration of a video encodi ng appar at us
according to the enbodinent is the same as that in the
seventy-second enbodi nent shown in FIG 46. In the
filter designing nodul e 2315 of9 his enbodinent, it is
desi gnated whether a filter is applied to each of 10
classifications of regions. Based on region

ian%ﬂ%&!gggﬁ%9§’tﬁgm%é5%%%%%%§gggéigﬁ?ég%ﬁ%%aeggg%%hgrate

| ocal - dec i mage” si gnal fi e

for ghéﬂ§g§H53r¥“%§¥hggﬁggﬁg@ a filter is applied.

Filter application/ nonapplication information and a

15 filter copfdiglenktRf pAbGhassht)cation to be
applied are output as the filter iInformation 2306.

The filtex $sOeeSp0EiXBl06embagedenn (He1regi @Rplained. A
i nformati on 2305 and the filter informati on 2306,

det esad nescan T eghont ton Whit ch aifiedbt encbsiapphpedrandsa

20 region to which a filter is not applied dependi ng

on a&cetEbgid itcattilvn eopedtpenti hg tbet Remeegsohhandin the
performs filter processing on the |ocal -decoded i mage

si gnEtveryl304s e P e rirRe @1Ben | nalgewsi §RaF1830%6. In the
(Seventy-sevent h Enbodi nent)_ 25 A seventy-seventh . ,
enboﬁﬁ%erﬁ %ﬁ‘%grbjen%%ﬁ?%%%d?%? BasFBLiEoRPGEIREPEN 1T 1S

of S BT L00, 20081 pLype 2080 T IO MSecr o

Sev%%é%éf%f&%@f@ﬁgig?”Eegién&? agggggdogh§ggggg
information 2305, the input image signal 2301, and the
local-decoded image signal 2304, a filter is designed
for a classification to which a filter is applied.
Filter application/nonapplication information and a
filter coefficient of a classification to be applied
are output as the filter information 2306.

The filter processor 2316, based on the region
information 2305 and the filter information 2306,
determines a region to which a filter is applied and a
region to which a filter is not applied depending on a
classification corresponding to the region and performs
filter processing on the local-decoded image signal
2304 to generate an image signal 2307.

(Seventy-seventh Embodiment)

A seventy-seventh embodiment will be explained.
basic configuration of a video decoding apparatus

according to the embodiment is the same as that in the
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filter processor 615 according to the enbodi nent
perforns the sane operation as that of the filter
processor 2316 according to the seventy-sixth 5

enbodi nent. Mre specifically, the filter processor
615, based on the region information 605 and the
filter information 610, detern§@es a region to which
afilter is applied and a region to which a filter is
not applied depending on a cIaSS|f|cat|on of the

oo otBH e ST GrtiooBUI b genbr At oS PRATPaGRSE
606.
et hErt ”é%??é%%%x%?%f’%%ggp%n aE?ngé%%?ﬁS%?%{“

of %é/fﬁ@ﬂngn@@éﬂl ng@p@eéﬁmo%a@cmggl BY tRet ke

enbodi ment 1s the sane as that in the seventy-four
enbogh seat s Showel 6 Na &t &xafdg tb khe 88sHABRY-thathth
filter designing nodul e 2414 according to the
enboshivedimeet f ormsré hepsaneiepel gt i ehecasitbatr pebckBeor
filter designing nodul e 2315 according to the 20

sevefi ¥, shxsdad eobodheentgidbr éngpenatiical bPp Bndt hbe filter
filter designing nodule 2414, it is designated whether

a filneermstapnl Fed, t deeachiobsckassiofroatronbioh a filter
regi ons. Based on the region informtion 2406, the

i nputSi dRlgeled gaaf ?4B§glaﬁdt9h€hP68aP éé&éaélenﬁﬁé

25 2404, a filter is desi g for the classificatio

to WMPLhSEheePPRELRgj QD % 8gsiffrpgpon of the reglo“ and
applica |on/n | ication_ i.nformatiaon an a4 ter

100 P coé ICIGH?QQ chsgﬁplcapléh to “be dg 8eaﬁégnal

604 to generate the image signal 606.
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(Seventy-eighth Embodiment)

A seventy-eighth embodiment will be explained.l A
basic configuration of a video encoding apparatus
according to the embodimént is the same as that in the
seventy-fourth embodiment shown in FIG. 47. It is
assumed that the filter designing module 2414 according
to the embodiment performs the same operation as that
of the filter designing module 2315 according to the
seventy-sixth embodiment. More specifically, in the
filter designing module 2414, it is designated whether
a filter is applied to each of classifications of
regions. Based on the region information 2406, the
input image signal 2401, and the local-decoded image
2404, a filter is designed for the classification to.
which the filter is applied. Filter

application/nonapplication information and a filter
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region t

output as the filter information 2408. (Seventy-ninth
Enbodi nent) A seventy-ninth enbodi nrent will be
expl ai ned. A 5 basic configuration of a video
decodi ng apparatus according to the enbodinent is the
same as that in the seventy-fifth enbodinent. It is
assunmed that the filter procezﬁgr 815 according to
the enbodi ment perforns the s operation as that of
the filter 10 processor 2316 according to the

=Si xt h di o i ficall th
) Y S or s g1 Dkt G Lo eghore P Ak britat F6n
il Sor® 615, besed oh 1 i
AR T TR AR AR caion to

whi ch a f{$4&nd 50011 500k i fda depending on a

classification corresponding to e region and

perforns AiddeinPyacessh nenedaifent decodedei BREE8A34. A
to generate the inage signal 806. (Eightieth

Enb ash srentorni i gt i et ho erdodi aent dadddiibe exphabbes.

A 20 basic configuration of a video encoding
apparatasdias cor dig ¢ndodadienembods neidé $smé hessanetasn the
that in the seventy-second enbodi nent shown in FIG

46. everney-fiftlererdesd gremy. nobiul &s 2895umedordangthe

the enbodinent, it is designated whether a filter is

25 appt1ed RPETIP 0 £ RSFPTEHIY oF? BRe r egPeAsmentt h
respect _to the classification to which the filter_is

appl R CPLs e 0P e FRYT DN PRf DT Bt bnC23bBe fhéten

| NPYS LOBOE, ST oA 2800« AN Lhe ) ocal;dgeoded, L mae
embodiment. More specifically, the filter processor
815, based on the region information 809 and the filter
information 808, determines a region to which a filter
is applied and a region to which a filter is not
applied depending on a classification corresponding to
the region and performs filter processing on the
decoded image 803 to generate the image signal 806.

(Eightieth Embodiment)

An eightieth embodiment will be explained. A
basic configuration of a video encoding apparatus
according to the embodiment is the same as that in the
seventy-second embodiment shown in FIG. 46. 1In the
filter designing module 2315 according to the
embodiment, it is designated whether a filter is
applied to each of classifications of regions. With
respect to the classification to which the filter is

applied, based on the region information 2305, the
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2304, a filter to be applied is selected fromfilters
prepared in advance. Filter application/ nonapplication
information and information designating a filter 5
coefficient of a classification to be applied are
output as the filter information 2306. The filter
processor 2316, based on the rgghon i nformati on 2305
and filter information 2396, ermnes a region to
which a filter is applied and a 10 region to which a

filter is not applied d ding on a _classification

cor renc pttmaf} le?tgi?@ﬂg Wt hfb?géﬁgeftf-élswﬁsf tmage
regl (0] C e | er |1 ., a | e a | er ,

Lo P T 0% ¢ f b PABEP b oS Bge bl FERyL 04 B8ers
and fj rocessi is . . . i
oo e R A0 RN el o PPLLELIEEoBT 108 LR/ ponappication

sigm%¢é¥%&%i§fﬂ9@&yi£f5§ﬁa€B89d&€§@5haé@n i ghtey 1t kst

enbodi nent w be explained. A basic configuration

of acydde: tecodhnga appasat Bsc20iascepdbBgabpltibe are

enbodi nent is the sane as that of the seventy-third

enboditrent .ad tths Asbueedithatméhéonf RBOér processor

614 according to the enbodi nent perforns the sane

operati onTlag fhateofptheebsbrek31probessor 0231the region

according to the elghtieth_enbod[nent. 25 More

specitfednayionhe3¢p| eef piobeessoniermatpased38f: the

region information 605 and the filter _information

610, I8et ER i Pres af $@4PBn P o hFBhaattilFeér 1i5s 2RppAredand a

102 and a region to L a filter i.s not applied,

depeﬁﬁ?h to~which amglfper 1s not applied depenglng on a
classification corresponding to the region. With
respect to the region to which the filter is applied, a
filter to be applied is selected from filters prepared
in advance, and filter processing is performed on the
local-decoded image signal 2304 to generate the image
signal 2307.

(Eighty—-first Embodiment)

An eighty-first embodiment will be explained. A
basic configuration of a video decoding apparatus
according to the embodiment is the same as that of the
seventy-third embodiment. It is assumed that the
filter processor 614 according to the embodiment
performs the same operation as that of the filter
processor 2316 according to the eightieth embodiment.
More specifically, the filter processor 614, based on

the region information 605 and the filter information

610, determines a region to which a filter is applied
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on a classification corresponding to the region. Wth
respect to the region to which the filter is applied,

a filter to be applied is selected fromfilters

prepared 5 in advance, and filter processing is

performed on the decoded inmge signal.604 to generate

the i mage signal 606. (Eighty%ggcond Enbodi nent) An

ei ghty-second enbodi nent wil | expl ai ned. A 10

basic configuration of a video encodi ng appar at us
according to the enbqgdinent is the sane as that in.the ..
SevEnty-T dTL I ertbdl et ShonhtTh Ff GOG2PRL1§¢ depending
ccaiing 4% ths Srvoni e SR raE f fdngeaton.  wich
SBSRUIAN s g hale Libolol N X dost a0LRG: POl BpLica,
speciffical loo Bd 4410 fdd tef sdestgping - omdel ecfd4pribared
is designated whether a filter is applied to each of

cl asisi faatrions aid fegionSordtédstegpestpéofdéheed on the
classification to which 20 the filter is applied,

bas et aniddel mag: o god orédd | oo g@dOba t¢ hehe npudge magenal
signal 2401, and the |ocal- decoded imge signal 2404,

a fidG%®r to be applied is selected fromfilters

prepared in advance. Filter

appl i cat i O} PohuppEreat i FRCPALBEAAELI on and i nformati on

25 designating a filter coefficient of ,

ol assi f o4 | DRIE Y Be-appl FEACIFECBE Bi 1 abet ARPFAEREA- A
infqormation 2408. 103 (Eighty-third Enbodi nent

el OISR i Tl BRESEA TERR o 17 BeAER pf arnaans abparafus

according to the embodiment is the same as that in the
seventy-fourth embodiment shown in FIG. 47. It is
assumed that the filter designing module 2414 according
to the embodiment performs the same operation as that
of the filter designing module 2315 according to the
eightieth embodiment. More specifically, in the filter
designing module 2414, it is designated whether a
filter is applied to each of classifications of
regions. With respect to the classification to which
the filter is applied, based on the region information
2406, the input image signal 2401, and the local-
decoded image signal 2404, a filter to be applied is
selected from filters prepared in advance. Filter
application/nonapplication information and information
designating a filter coefficient of a classification to

be applied are output as the filter information 2408.
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basi c configuration of a video decodi ng appar at us
according to the enbodinent is the sane as that in the
5 seventy-fifth embodinment. It is assuned that the
filter processor 815 according to the enbodi nent
perfornms the same operation as that of the filter
processor 2316 according to thesgi ghtieth enbodinent.
More specifically, the filter processor 815, based on
10 the region information 809 and the filter

I nformat i 808, det er m ne region to which a
filter |spgd%lt%dthaﬁ% %%?%élgn Eg which a filter is

not appl'%ﬁn%f§§@fl@ergneﬂbgéﬁﬁéhglQ?Ehoge exp%alned A

correspon he Tegi on respect to

regions {0 M§mﬁpaecférkt@f Lsyappbi §8c08148 Bbbs%tbg

be applied is selected fromfilters prepareéed

advanegor &y fid teie ENESIShEHL I SsPErEOosaRE 8B thgt in the
decoded i mage signal 803 to generate the inmage signa

806. s &b ighy y£ £ Hin tdmikpddiooke ment ) I120i Anaebghey- £bakt hhe
enbodi nent will be explained with reference to FIG
48. P basi cocordsyur a1 oraotoadindebo eheodinhgdiment
apparatus according to the enbodinment is the sane as
t hatP¢ R G Phofsame ¢pesetéapodbnbhet Fhethe filter
ei ghty-fourth enbodinent is different fromthe f

25 éﬂﬁ%ﬁ?ﬁ%ﬂf %%1§h%fc%ﬁd?ﬂ§uFolﬁﬁ@ee§985é?t§76prglmen

t t d 2714 d
ogi GRS TREGT hat T Oh 708 o R RBGE BEOGSFagFoR! >, Pased on
par LiALOP 404, PRESIRLET.}0cgovaRlabhe LeraLh eRGadscion

2718 sSifying process servi as ase
808, determines a region to whlch a filter is applied

and a region to which a filter is not applied depending
on a classification corresponding to the region. With
respect to the region to which the filter is applied, a
filter to be applied is selected from filters prepared
in advance, and filter processing is performed on the

decoded image signal 803 to generate the image signal

806.

(Eighty-fourth Embodiment)

An eighty-fourth embodiment will be explained with
reference to FIG. 48. A basic configuration of a video

encoding apparatus according to the embodiment is the
same as that in FIG. 2 of the first embodiment. The
eighty-fourth embodiment is different from the first
embodiment in that an input image signal 2701 is input
to a region partition module 2714 and that region

information 2705 is input as a region partition



10

15

20

25

region partition nodule 2714 is the sane as that in
the region partition nodule 114 according to the
first 5 enbodi ment. However, the eighty-fourth
enbodinment is different fromthe first enbodi nent in
that «classification criterions are calculated not in
units of a pixel but in units.qof a block and that the
classification criterions are &gﬂculated by the region
10 partition nodul e 2714 based on the input image

704

ek T SRS 1 hrToh e ¢ ??%tfega C8T6bk T biatod at
c (."?S' ?'e?S.”%%%é% SR ”322%\58@3%%%%&%lRyﬁhe
pre nﬁﬁﬁﬁpe&?} rfiﬁ(ﬁ\l/g ue gl'h) %Stﬁ ECIEI é %Q Qt ln the

%@?mﬁ%ml@mﬁ%ga@ﬁé fm@ogbesrggﬂgr ebl %BeV\@EL?Bt
cont s the video encoding apparatus in FIG 48. As

t he ghiessifécal | oMo &S i Bhe émgﬁbﬁerhEtEUB’mbaﬁlmént is

encoding errors of the block |located at the position

I 1 ndifhEerast ef racatine nfii osdeepbodémenainiabsbhut e sum

cal cul ated by the followi ng expression (14) can be

usedcl{Si#{i¢ati9n~ctiN@r§mng QXeY¢a25u@an¢d not in units

(x, y)EB(l) In this expression, Sorg(x,y) is a pixe

of anfiadpdtxeheget signanibs PﬁeapééPFFoﬁnéxthﬁf thes

A square sum of encoding errors of the bl ock
classification critérions are calculated by the region
partition module 2714 based on the input image signal
2701 and a local-decoded image signal 2704. When a
classification criterion to a block located at a
position 1 in a raster scanning order is given by
C' (i), regions are classified depending on whether the
classification criterion C'(i) 1is smaller than a
predetermined threshold value T. The threshold value T
may be given by an external encoding controller which
controls the video encoding apparatus in FIG. 48.

As the classification criterion, an absolute sum

of encoding errors of the block located at the position
i in the raster scanning order, i.e., an .absolute sum

calculated by the following expression (14) can be

used.

Clop ()= YIS 2) =5, (x,3)

14
(x,y)eB(i) 4

In this expression, Sorg(x,y) is a pixel of an

input image signal of the position (x,y).
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| ocated at the position i in the raster scanning
order, i.e., a square sumcalculated by the follow ng
expression (15) can be used as a classification 5
criterion. CSSD (i) _ (S(x, Y) - Sg (x, y2 (x,Y)EB(i)
(15) A dispersion of encoding errors of the block

| ocated at the position i in tgg raster scanning
order, i.e., a dispersion cal uPat ed by the follow ng
10 expression (16) can be used as a classification

Ty Sorg( )3 TRTRE: 5 1RIT TRV BLPTE( 46) P EsPRRGH

the region partition nodule 2714, the re
i nf orEtion 2 dg]ré%reseﬁflng a correspo%%ence Be%m% graer.

a region aé“‘jsc%&}é‘sﬁrﬁ'&é‘ﬁé@f‘aﬁéd%‘&p%e 58[18365'6‘

when C'SSD(i) < T, a region I's classified as a ock

haviésqo@esssr%rt gempdw;g @éﬁ% 20da @19§5M§@at§o§0
region is classified as a "bl ock having a | arge

encaogt g€ id®r". In this case, information

representing a c respoﬁ e between a regl on a
classificgtlon ex r%Z %% hogﬁ X! z)
The out put r@i}? i nf or € Gg is wFp“Q{( b?
filter 25 designing nbdu)eB@Y15, a filter processor
2716, and the 106
A dispersion of encoding errors of the block
located at the position i in the raster scanning order,
i.e., a dispersion calculated by the following

expression (16) can be used as a classification

criterion.

Coli)= (&x - Sorg(x,y)) | B2 ZIS(x,y) Sorg(x,y))

(xy)eBi) x,y)eBRi)
(16)

From the region partition module 2714, the region
information 2705 representing a correspondence between
a region and a classificétion is output. For example,
when C'ggp(i) < T, a region is classified as a "block
having a small encoding error", and, otherwise, a
region is classified as a "block having a large
encoding error". In this case, information
representing a correspondence between a region and a
classification can be expressed as shown in FIG. 52.
The output region information 2705 is input to a filter

designing module 2715, a filter processor 2716, and the
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vari abl e |l ength encoder 2718. Wen region information
representing a correspondence between a region and a
classification is transmtted as a region partition
paranmeter to the 5 decodi ng apparatus as in the

enbodi ment, even though the encoding apparatus
classifies a region by using ? fornatlon such as an

i nput i mage or encoding distortiron which cannot be
obt ai ned on the decoding apparatus side, the decoding

o TR AT %Z,?@S phr atus. |

apparatus A signal
processor,;2712, a fralnform%fy and gredlctor

2717 corresponde?%P?he 57 gh roE%gngeniia fhe

H aByRE gna‘?]%z%z 5 pgg%@g% 3 §7gggségﬁggati°” L

and 2210 cordespond, to e, %&)QP@l@lérqua}QﬁetJQGto19Ke
108, 109, and 110 shown in G 2, respectively

(Ei ghigedidd hhdphodiuendy An ehghéybddfhénepbedinenhough
W ll be explained with 20 reference to FIG 49. A
basitthe onfaqgiirat i appafatauvi dess s décedi agrappan abysusing
according to the enbodinent is the sane as that in

t he iselconeh teibodivantas ikl ipdb. iffhge et ghtgedlifigh
enbodinment is different fromthe second enbodinent in

t hatd1es TG ‘o pﬁmh i ANRdUPe PRtAbRedSoRrERendeanding

that a re t|t|on araneter is directly input
{0 PR D gt et b OB RERS LU e bHcaL ARE ALY

OUtDUt fromé;“%géggn information as in the encoding

apparatus.

A signal processor 2712, a frame memory 2713, and
a predictor 2717 correspond to the signal processor
112, the frame memory 113, and the predictor 117 shown
in FIG. 2. Signals 2702, 2703, 2706, 2707, 2708, 2709,
and 2710 correspond to the signals 102, 103, 106, 107,
108, 109, and 110 shown in FIG. 2, respectively.

(Eighty-fifth Embodiment)

An eighty-fifth embodiment will be explained with
reference to FIG. 49. A basic configuration of a video
decoding apparatus according to the embodiment is the
same as that in the second embodiment in FIG. 15. The
eighty-fifth embodiment is different from the second
embodiment in that a region partition module is not
present and that a region partition parameter is
directly input to filter processing.

In the embodiment, encoded data output from the
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encodi ng apparatus according to the eighty-fourth
enbodi nent is input to a variable | ength decoder 2811.
The variabl e | ength decoder 2811 decodes encoded data
2801 to output a region partition paraneter 2809 and 5
filter information 2810. In a filter processor 2815,
by using the filter coefficieni ;810 and the region
partition paranmeter 2809, filt P processing is
performed on a decoded i mage 2804 to output an inage
signal 2806. Since the region, partitjion garanetgr 28

. 09
10 iS9'G95GiT6h ARRATS G TRPTELENnt? ng @ To? it eEpbRdEhLe
cl assificat filter

bet ween reqi on and i on,
or oC SRR e M st THER R FF19E0 dperdgs et

214qﬂﬁgnggggﬁ%p§k$§§ﬁgqﬁgﬁ%$§Pg%%gfnéeCgﬁ%%QQQEOded data

processor and

predigior 2816 sar rae?%’g{l‘%rﬁ Op4 he; 81 90aba PLACLSS05809 and

212, the franme nmenor and the predictor 216 shown
in HiGtekb,inespecdiael 381G gnah Sa 2802t e28080c2884r 2815,
2807, and 2808 correspond to the signals 202, 203,

204, by 264 nqancth 08 Ishomwcoaf Fl & edb, 28 S pecdi vRkyredon
(Ei ghty-si xth Enbodi nment) An eighty-sixth enbodi nent

Wi | Ipdoet iexdptraiprethmve ttdr 289 er ehteten B G eS59ind basic
configuration of a video encoding appar at us accordi ng

t o AR EriitRA ifhta ide¢ered shnegass B hat Le nogheuthppdimage
enbodiment in FIG 17. The 25 eighty-sixth enbodi nent

is difFerlemBtt omIiece nihe reabomi ReRtFAoRhRRTaReter 2809
i nput ingge signal 2901 is input to are

0 i on
par t73 i Ot Hftut et P9IBE Ly TR e?%@Fb’ﬁg168g0rres?ondence

between a region and a classification, filter
processing can be performed as in the filter pfocessor
214 according to the second embodiment.

A signal processor 2812, a frame memory 2813, and
a predictor 2816 correspond to the signal processor
212, the frame memory 213, and the predictor 216 shown
in FIG. 15, respectively. Signals 2802, 2803, 2804,
2807, and 2808 correspond to the signals 202, 203, 204,
207, and 208 shown in FIG. 15, respectively.

(Eighty-sixth Embodiment)

An eighty-sixth embodiment will be explained with
reference to FIG. 50. A basic configuration of a video
encoding apparatus according to the embodiment is the
same as that in the third embodiment in FIG. 17. The
eighty-sixth embodiment is different from the third
embodiment in that an input image signal 2901 is input

to a region partition module 2913 and that region
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information 2906 is input to a variable | ength encoder
2915 as a region partition paraneter. In the region
partition nmodul e 2913, regions are classified as in

the region partition nodule 2714 according to the
eighty 5 fourth enbodi nent to output region

i nformati on 2906. A signal processor 2910, a frane
menory 2911, and a predictor 2§%2 correspond to the
signal processor 310, the frame nenory 113, and the
predjctor 312, respectively. Signals 2902, 2903,

200411 ALom72949 DY0BNPRAIE20BIVRELARSBoRANEEN encoder
siggg%fBSOZ, 303,.304, 305, 307, 308, and 309 shown
in 16, ?e%%%%??v%?§?lt%%PgH?§§§%$8ﬁth ERfbbaFmeRe)-on

L ght y- h enmbodi L1l Db [ . With .
A0, SN o SpLA. EEbog ont L DS ERLELISds 5] o e
LR i GiFaPdh st o
v epe et . coams s, 071k 0L m STy -

18. rJheci ghtya spyent o eghedi rent 4k sndi fereat 1 EH0PY 06 .
the fourth enbodinent in that a region partition

modul e isa 804npLesedteandrt hat 02 BegiramePalchiolry02911, and
parameter 3007 20 is directly input to a filter

pr ocessosd BOISr 2012 heoenbedbnento eneodedndat arodepgbr
fromthe encoding apparatus according to the

ei gh$¥0si%htd feahodiemaryi $1Bnpandt bha paedablerl 8agt h
decoder 3010. _The variable |ength decoder 3010
decobRsPehcERYY dat al 2328902908, 0dPPBdr £AE4redi%8h, 2907,

par 4 gn BabamELSr 3007 and, (1) Ler | alout1 093008,
Coefgégie§67?09§S?ngnéhgogegkganlgg FIG. 16, respectively.

(Eighty-seventh Embodiment)

An eighty-seventh embodiment will be explained
with reference to FIG. 51. A basic configuration of a
video decoding apparatus according to the embodiment is
the same as that in the fourth embodiment in FIG. 18.
The eighty-seventh embodiment is different from the
fourth embodiment in that a region partition module is
not present and that a region partition parameter 3007
is directly input to a filter processor 3015.

In the embodiment, encoded data output from the
encoding apparatus according to the eighty-sixth
embodiment is input to a variable length decoder 3010.
The variable length decoder 3010 decodes encoded data
3001 to output the region partition parameter 3007 and
filter information 3008. In the filter processor 3015,

by using the filter coefficient 3008 and the region
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partition paraneter 3007, filter processing is
perfornmed on a decoded i nage 3003 to output an inage
signal 3006. Since the region partition paranmeter 3007
is region informati on representing a correspondence 5
between a region and a classification, the filter
processing can be perforned as.ypg the region partition
nodul e 214 according to the second enbodi nent. A

si gnal processor 3011, a franme nenory 3012, and a

predict.aor .3013 correspo the, signal processor_10
1 e e R or a1 Bt Rt br e 8 55 R33! Shown

in E eqafo&] eoc{)%p%:téé/&gé'ed SirggﬁéeSBé?’ng os%ggg’)utzo%%' image

3005, an 6 correspond to t signal s 03,

404,55 AQD, Ak 4065 Shawnci o FL 'oASpaE@§@f§ﬁ'%§k¥meter 3007
(Ei ghty-ei ghth Enbodi nent) 15 ei ghty-ei ght

enbodi ey i oM |1n herexpl ah negprésehashg §08bkgEEpbhaBNCE

of a video encodi ng apparatus according to the

enbagh tverdn is tdgel sanendsatbassshfthetienghtef 6utthr
enbodi ment shown in FIG 48. In the filter designing
mod i 20 XIS g coreli gy por fhemed eabddi AeAt repionspartition
desi gnated whether a filter is applied to each of

cl aserdilat? bhsa@toreéygionse Basedecondt RELPEFMEAT -

i nformati on 2705, the input 'nage si%nal 2701, an
704,

the | ocal®det@tRed PraGESSPENal! 5aWFIW§Poer3%121 and

designed for the ification to which.the filt 25
o A CHT L3 L AP FESEPBRnGRapOFi Gabigh Processdr

ST e S0Py AbABEy 561! BHETLLR! el por, g, =hove

110 i1 FIG. 17, respectively. Signals 3002, 3003, 3004,
3005, and 3006 correspond to the signals 402, 403, 404,
405, and 406 shown in FIG. 18, respectively.

{Eighty-eighth Embodiment)

An eighty-eighth embodiment will be explained. A
basic configuration of a video encoding apparatus
according to the embodiment is the same as that in the
eighty-fourth embodiment shown in FIG. 48. 1In the
filter designing module 2715 according to the
embodiment, it i1s designated whether a filter is
applied to each of classifications of regions. Based
on the region information 2705, the input image signal
2701, and the local-decoded image signal 2704, a filter
is designed for the classification to which the filter
is applied. Filter application/nonapplication

information and a filter coefficient of a

classification to be applied are output as the filter
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i nformati on 2706. The filter processor 2716, based on
the region information 2705 and the filter

i nformati on 2706, determines a region to which a
filter is applied and a 5 region to which a filter is
not applied depending on a classification
corresponding to the region ang1 erforns filter
processi ng on the | ocal -decoded I'nmage signal 2704 to
generate the image signal 2716. (Ei ghty-ninth

Ewb(yéggﬁgﬁﬁg% & ghty-ninth embodi ment will be

expl-al asi ¢ configuration of a video decoding

apparat u héCEPI éPgE?Ec?t%@%g”??%”eﬂé L§ BHetﬁié”?e%on

that int el ghty odi meht ~Shown i n

't |J§1f@§1$élﬁ"f<% thags thes fihe eri prosessos rk8ddoRePHOENS

the 15 sane operation as that of the filter processor

2716 B0 E N1tk toed eh ed ghiy: €h ght hi epbedi seapp1 Meleand a
specifically, based on the region informtion

r epreseinn nge avitiorh es poindeacei betweeapal f egi dapandiag on a
classification and obtained as the region partition 20

par atet %71 2800 iamd-ehee fpen@ing ntor bt | vAg 2810anthper forms
filter. processor 2815 determnes a region to which a
filtlerliar PFRsEd e ridyf ohotal wheendadf ingae psgnal
not i ed de ending on,a classification
corr%jﬁﬁ;ﬁﬁrﬁf? At he gt BRI ANt PRt of MECTi | ter

brocess! ol e, 2% docgeg TRes o anel 2804 1o
EnbOdinenﬁﬁ eighty-ninth embodiment will be explained. A
basic configuration of a video decoding apparatus
according to the embodiment is the same as that in the

eighty-fifth embodiment shown in FIG. 49. It is
assumed that the filter processor 2815 performs the
same operation as that of the filter processor 2716
according to the eighty-eighth embodiment. More
specifically, based on the region information
representing a correspondence between a region and a
classification and obtained as the region partition
parameter 2809, and the filter information 2810, the
filter processor 2815 determines a region to which a
filter is applied and a region to which a filter is not
applied depending on a classification corresponding to
the region and performs filter processing on the
decoded image signal 2804 to generate the image signal

2806.
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A ninetieth enbodiment will be explained. A basic
configuration of a video encodi ng apparatus according
to the enbodinent is the sanme as that in the eighty 5
si xth enmbodi ment shown in FIG 50. It is assuned that
the filter designing nodule 2914 according to the
enbodi nent perforns the sane ogg ation as that of the
filter designing nodule 2715 a rding to the eighty-
ei ghth enbodi nent. More specifically, in the filter 10
desi gni ng, npdul e 29 it.is designated whether a
filter is(%b%?Tkﬂg?ééﬁgﬁal@?nEfassifications of

' : d t.h ' f ormat | 2906, t .
o Sl DS ALl BE b e B 08 e Basic

2308 R l4 847 desi apeie{of 2ol asobihariian Loctiang

appl { Gati ondnonapplhcal i opninfofomt koprapd; g EhEt@&ghty—
coefficient of a classification to be applied are

out pgif x@is diGodimdet $nEwk Mehi oNc2998. (hknekyabkusbd that
Enbodi nent) 20 A ninety-first enbodinent will be

expl ahaefli 1 e r bdss Cgcong i gudal eoh9dt acvbddondecodichg

apparatus according to the enbodinent is the sane as

t hatempod treentei gt foseyebhd eabodppenatshowasi hhBEEGof the

51. It is assuned that the filter processor 3015

accofﬁiﬁ@rt%ﬁ$h%n2ggeﬁ%@@iﬁeﬁ?lée??@@ﬁﬁlﬁﬁet§aﬁ§e eighty-

operation as that of the filter processor 2715 ,

accof HPhg t R BeYht yv- ¥P Rt APCEHbOBR AeNE . 1RbrEe filter

speci.ficall th iI% processor, 112 015, . based on

T oa1 SR F bl TR Bt &1 Abd-he phdest Gnatdn undlhes &
filter is applied to each of classifications of
regions. Based on the region information 2906, the
input image signal 2901, and the local-decoded image
2904, a filter is designed for a classification to
which a filter is applied. Filter
application/nonapplication information and a filter
coefficient of a classification to be applied are
output as the filter information 2908.

(Ninety-first Embodiment)

A ninety-first embodiment will be explained. A
basic configuration of a video decoding apparatus
according to the embodiment is the same as that in the
eighty-seventh embodiment shown in FIG. 51. It is
assumed that the filter processor 3015 according to the
embodiment performs the same operation as that of the

filter processor 2715 according to the eighty-eighth

embodiment. More specifically, the filter processor
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region partition paranmeter 3007 and representing a
correspondence between a region and a classification
and the filter informati on 3008, deternines a region
to 5 which a filter is applied and a region to which a
filter is not applied depending on a classification
corresponding to the region, Eq perforns filter
processing on the decoded i mag 3003 to generate the

i mage signal 3006. 10 (N nety-second Enbodi nent) A

ni net y- second enbodi nent will be explained., A_ basic
conf%%h?at B fo%.%?%%%Peh%gﬂFﬁﬁtégBaPQPﬁénegceﬁrHbﬁg

h odi
teiogfﬁe R A

filte f@gﬁéﬂﬁéﬁkéTﬁ%uﬁégg a%g?ég'ggdtg %TSSSlflcatlon

enbodlnent eS|gnated

appligg 4o epch- of chasshiicahi 9pggof d5€gmgﬁesv\gt Begion to
respect to the classification to i ch [ter 1s

applitetch hased ear the 5801 0841 sHar satgno3708, whhen2@
i nput i mage signal 2701, and the | ocal -decoded i nage

2704t ibrdf lterndo dHepappdi @dpésdsebeched tressfifitetson
prepared in advance. Filter application/ nonapplication

I nf oromat ¢ spoantng nfor nie¢ | oag tdes| gaatli pgréokmkt €t lter
coefficient of a classification to be applied are 25
outp@%o%%s%h%@f@mt%¢el%@@@%ﬁ@léﬁa2$0é00$h§0fgﬁﬂ@rate the
processor 2716, based on the region information 2705
and 1T99%rsi®ol maf¥®n 2706, 113 deternines a region

to which ?Nfllter IS agplled and a

lnety-second Embodiment)

A ninety-second embodiment will be explained. A
basic configuration of a video encoding apparatus
according to the embodiment is the same as that in the
eighty-fourth embodiment shown in FIG. 47. In the
filter designing module 2715 according to the
embodiment, it is designated whether a filter is
applied to each of classifications of regions. With
respect to the classification to which the filter is
applied, based on the region information 2705, the
input image signal 2701, and the local-decoded image
2704, a filter to be applied is selected from filters
prepared in advance. Filter application/nonapplication
information and information designating a filter
coefficient of a classification to be applied are
output as the filter information 2706.

The filter processor 2716, based on the region

information 2705 and filter information 2706,
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region to which a filter is not applied depending on a
classification corresponding to the region. Wth
respect to the region to which the filter is applied,
a5 filter to be applied is selected fromfilters
prepared in advance, and filter processing is
perfornmed on the Iocal-decodeq1 mage 2704 to generate
the i mage signal 2716. (N nety- ghird Enbodi nent) 10 A
ni nety-third enbodi ment will be explained. A basic

comiguall en, ol 211860, 00000, BOREgLLR, 66RIGNGna -

elght fifth e nt.shown.in F Lt :
s SR that® ALY b For -proFastonthePliely dhgnpana on 2

t he 3@5§§PPP&£€D&np@éi?é&%oﬁ@?néaﬂé 99§r§Eb98naS fhah

of the [ter processor 2716 according to

ni netyssecond, H@Ogégﬁaﬁ t §byBiERCEhEI %@hm tBeapplied, a
filter processor 281 based on region information

obt af Nege ASt b hiee spPLOBdPALt Bkl eatpar dreieri28@2sapéepared
representing a 20 correspondence between a region and

a classadvaatepnandnfliiherf pkbeessnhgr bat pemf28t@d on the
determnes a region to which a filter is applied and

a repbonltdeonded amagel tép4i songenapplretindependiengignal
on a classification corresponding to the region. Wth
respettto the 25 region to which the filter is

applied, a filt ppl.ied is selected from
filters p#@bﬁ?éa Fh158v5W98dlm§H& filter proceSS|ng is

S:L;?;?Ed€ﬁ§ %%gég%gggﬁdﬁﬁgg%ém£%% WEEQ”@e %%% alned A
basic configuration of a video decoding apparatus
according to the embodiment is the same as that of the
eighty-fifth embodiment shown in FIG. 49. It is
assumed that the filter processor 2815 according to the
embodiment performs the same operation as that of the
filter processor 2716 according to the ninety-second
embodiment. More specifically, the filter processor
2815, based on region information obtained as the
region partition parameter 2809 and representing a
correspondence between a region and a classification
and the filter information 2810, determines a region to
which a filter is applied and a region to which a
filter is not applied depending on a classification
corresponding to the region. With respect to the
region to which the filter is applied, a filter to be
applied is selected from filters prepared in advance,

and filter processing is performed on the decoded image
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(Ninety-fourth Enbodi nent) A ninety-fourth enbodi nent
w Il be explained. A basic configuration of a video
encodi ng apparatus 5 according to the enbodi nent is
the sane as that in the eighty-sixth enbodi nent shown
in FIG 50. It is assuned that the filter designing
nmodul e 2914 according to the §?Qodinent perforns the
same operation as that of the frlter designing nodul e
2715 according to the 10 ni nety-second enbodi nent.

More . I Ly, inthe filt desi gni

2715 FE0 SRR ahe vt ner 49T 12101 g bed 1o
h of i ficati Lops. Wth tt

the of aselTTER ot o oS FRERRT cor 1s applied,

based on A he; f o9} of i Af QT SBEEQNNAR: 29061 bBeckpPHlined. A
i mge signal 2901, and the | ocal - decoded i mage signha

2904, & S iddreri e appd i ed v8desebgeb@tndr opphirhters
prepared in advance. Filter

appld €at i nonapid catb@ninahor Mat tioa andei afothati on the
designating a filter coefficient of a classification

t o 20idiet applisd emzodingut agowheihi Fier Pnf or kit ien

2908. (N nety-fifth Enmbodinment) A ninety-fifth .
enbout sred wihat behexpl himeddeAlghass cmednt £gaPadi sacording
of a video decodi ng apparatus according to the

enboel nieit $ECeRENSahePast PRAE FRet pamoSoperation as that

oL SNty Sevell I erbgdl fent shoun \0 £16, SLLLLLS o cne

{1 Sgeg fEnl. BeLLoLIB, e Sall ORLELE 03 12t e

nine£¥I§§fo@gsigning module 2715, it is designated whether
a filter is applied to each of classifications of
regions. With respect to the classification to.which
the filter is applied, based on the region information
2906, the input image signal 2901, and the local-
decoded image signal 2904, a filter to be applied is
selected from filters prepared in advance. Filter
application/nonapplication information and information
designating a filter coefficient of a classification to
be applied are output as the filter information 2908.

(Ninety-fifth Embodiment)

A ninety-fifth embodiment will be explained. A
basic configuration of a video deéoding apparatus
according to the embodiment is the same as that in the
eighty-seventh embodiment shown in FIG. 51. It is
assumed that the filter processor 3015 according to the

embodiment performs the same operation as that of the
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enbodi nent. Mre specifically, the filter processor
2619, based on region information obtained as the
region partition paranmeter 3007 and representing a 5
correspondence between a region and a classification
and the filter informati on 3008, determ nes a region
to which a filter is applied Tg a region to which a
filter is not applied depending n a classification
corresponding to the region. Wth respect to the 10

! which the f plied, filt to b
appl ot 55 R AT féﬁﬁe f#f%?&ng% Sbgr*‘%‘ae' ﬁlﬁéwﬁa@?om
t
g T 3005 10 YERer At oI he | Rge: §1 Ghal £ 300BS =T
Accos i 019 4 £ Le, rp;rg&gmn'fp{%@m@ioaegwﬁnéa 2 18

frane ar'e ased on a

ref eranes, dordivide (hefenlonsy oand: a ELLEELeheing

deS|gned for each of the classi |ed regions to nm

it posstdgoidendedbeend@din €41 0EgDELWeLA & classification
t o- be-encoded i mage and a reference i nage and an

er r andetiveehi Trer ton bereacboed3 @08 | nagesandnas gutpytion to
i mge. The nethod described in the enbodi nents
accoridigig a tiol tter presampl ieadeatd on cagibe exesnied by

a conputer A program whi ch can be executed by a
conplitEretais Bt stk bied derenddhagonedi alsashfasation
magneti ¢ di sks 25 (flexible disks, hard disks, or the

| keJOr TR T NG Sk st eX FREMRD - DVIDSEh oF SBRECE| ke) ther

sem conduct or can, be dlftrlbuted 116

The Eﬁ%ﬁxﬁnt?|¥U§H§?d%h?sgﬁgYeFih?t%@p befhed tilter to be

applied is selected from filters prepared in advance,
and filter processing is performed on the decoded image
signal 3003 to generate the image signal 3006.

According to the present invention, regions in a
frame are classified based on a predetermined reference
to divide the regions, and a filter is designed for
each of the classified regions to make it possible to
reduce an error between a to-be-encoded image and a
reference image and an error between the to-be-encoded
image and an output image.

The method described in the embodiments according
to the present invention can be executed by a computer.
A program which can be executed by a computer can be
stored in recording media such as magnetic disks
(flexible disks, hard disks, or the like), optical
disks (CD-ROMs, DVDs, or the like), or semiconductor

memories and can be distributed.
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exanpl es described in the enbodi nents descri bed above,
and can be variably changed w thout departing fromthe
spirit and scope of the invention in an execution 5
phase. Furthernore, the enbodi nents include inventions
I n various phases, and various inventions can be
extracted by arbitrary conbina&&gns of a plurality of
di scl osed constituent el enents. For exanple, even

t hough several constituent elenments are deleted from

10 all t tituent el ts.d ibed in .t
oo meniiE NAT ot Ut Phrifr BRF whLThEPHGES the

constlLhent edeeé@{‘itt?'ec?‘ri% gﬁ#ﬁ%@b&&i‘mgﬁS;‘%éé‘%ﬂg?gﬁgbove,

an 1 nvention as |1 ong as one O € pro

to Qﬁmﬂ%%hy%%k»éffﬁ%ﬂ§“@ﬂ§ﬂ§§ﬁC@Dt@§u§o&¥§9réﬂggg£rom the

| east one 15 of the effects Of the invention can

obt %Jﬂ@di-t drivusdddalo Appld caRidht Yodheni JROExE8GPHEAY
and decodi ng nmet hods and apparatuses according to the

presisd Nvenit e @ierdisethe | dnbSAYEe COIPLLRSELAE inventions
processes in conmuni cation nedia, 20 storage nedia,

and ibr oadciasts nghawesh @.arld Wa G dud indkeSt lond wadebe
encodi ng apparatus conprising: a predictor to
generatie A gt i cailot f g esomping t hogonal armhsfatiby of
to generate a transform 5 coefficient by performng

or t Hblgtnla? ¢ D hh B ta © bR EE i onF'eF r 8KXaBRl feefiVen
the prediction i mage an [ [ e, a 8g?ntizer

d. t
Lo U S THRF AT dridt O 1 9RF S RPERPLS are deleted from

all the constituent elements described in the
embodiments, this configuration from which the
constituent elements are deleted can be extracted as an
invention as long as at least one of the problems to be
solved by the invention can be solved énd at least one
of the effects of the invention can be obtained.
Industrial Applicability

The image encoding and decoding methods and
apparatuses according to the present invention are used
in image compressing processes in communication media,

storage media, and broadcasting media.
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a dequanti zer to dequantize a quantized transform 10
coefficient; an inverse orthogonal transforner to
subject a dequantized transform coefficient to

i nverse orthogonal transformand obtain a | oca
decode residual corresponding to the prediction
error; 15 an adder to add the | qcal decoded residua
and the prediction imge to pﬁ&duce a | ocal decoded
i mage; a classification nodule to classify the |oca
decoded image into a plurality of regions using a
given paranmeter; 20 a desighi fig Imdt e to design a
filter co ff| |eng every classified region; and an
encoder to"outputt FﬂfSPﬁé?FBﬂ 6PPARE Ty Faforpéd s 109

t ransf orm cgef fii nt.and the filter co fflClent e ry
classified eggéﬁkgs Eﬁcggegrggfaa HrEVidES e

encodi ng §Rng€B8§ﬁﬂg§°Eﬁéﬂg 9med! gl €£merate a transform

characteri ze the vi eo encod appar at us

fUft@@éfEPBPéh§e§yapékké§ﬁhH§ 69@Hb%ohg11%§an%qgk%05n a
the |l ocal decoded inmage to filter processing

accopgbagct 0ohhertblkt et hoehf ikeiceptreaMery otl agsigkl add an
region, and the predictor generates the prediction

I magénpst ngmagei mage subjected to the filter 5

processing. 3. The video encodi ng apparatus accordi ng

to clai ma2gueh&iaetetpzadaint itzZieatt ehe rdesifgmimgroefficient;
nodul e desi gnates whether or not the

a deguantizer to dequantize a quantized transform
coefficient;

an inverse orthogonal transformer to subject a
dequantized transform coefficient to inverse orthogonal
fransform and obtain a local decode residual
corresponding to the prediction error;

an adder to add the local decoded residual and the
prediction image to produce a local decoded image;

a classification module to classify the local
decoded image into a plurality of regions using a given
parameter;

a designing module to design a filter coefficient
every classified region; and

an encoder to output information of the gquantized
transform coefficient and the filter coefficient every
classified region as encoded data,

2. The video encoding apparatus according to

claim 1, characterized in that the video encoding

apparatus further comprises a filtering module to
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filter processing is applied for each classified

region 10 and designs a filter for a region to which
the filter processing is to be applied; the filtering
nodul e perforns the filter processing on the |oca
decoded i mage by switching whether or not the filter
processing is applied for 15 each classified region;
and the encoder outputs encoded!fata further i ncl udi ng

i nformati on designating whether or not the filter
processing is applied for each classified region. 4.
The SRS en if@c%bp%?%‘?ﬁgda%%‘ﬁ%liﬁ@ fbltep erarmesing
characterized in that tre desi gning, nodul e desi gnat es .
whetHerO G bt t e nee 1+ E‘?rpFBgE%'h@“FseXEﬁb’i gdapgLtied
for Sgcnnglqg§'fiqg re iggognd ge§iﬁns ghfiltggif K|
regioﬁg%o ‘whi 'c %%e P¥Frter pr%%e%s? asi FoPhet®

appl i . t he. en S, .a n dat a,
infd#ﬁ%?f$$%é$t%€ %§€§%9%2P9g%ggg ?%réggagggﬁggation

of reghofssigd ormation designating whether or not
filter processing is applied 119 for each classified
region, apd inherwasboncatoaihyl bpparaeakl beicerdine to
the region to which filter processing is applied, 5.
The ylgan 2ncodi ngcapparatusnothetaim3, 5 wherein the
classification nodule classifies the |ocal decoded

i mage i ntoha peésiahiny vbdrégi dasigoebedi mhettdieraor not the
pi xel value of the |ocal decoded image. 6. The video
enco@ih@p@ﬂp@@g@@gi@g tbapprlied for each classified region

and designs a filter for a region to which the filter
processing is to be applied;

the filtering module performs the filter
processing on the local decoded image by switching
whether or not the filter processing is applied for
each classified region; and

the encoder outputs encoded data further including
information designating whether or not the filter
processing is applied for each classified region.

4. The video encoding apparatus according to
claim 1, characterized in that

the designing module designates whether or not the
filter processing is applied to for each classified
region and designs a filter for a region to which the
filter processing is to be applied, and the encoder
outputs, as encoded data, information of the parameter
used for classification of region, information

designating whether or not filter processing is applied
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wherein the classification nodule classifies the |oca
10 decoded inage into a plurality of regions according
to an encoding paraneter. 7. The video encodi ng
apparatus of claim3, wherein the classification
nodul e classifies the |ocal decoded image into a
plurality of regions according1 ? 15 a |l ocal decoded
resi dual corresponding to the % ediction error. 8.
The vi deo encodi ng apparatus of claim3, wherein the

classification nodul.e perforns region _classification,.

5| T orf Ot AN ATy S T TRt CHiTphoh OF 8Mri1ter
criterions .pr ed f.or beforehand,, an 0 t :

par é%?e%%}%lﬁa%ﬁ i%g orferw%%?%nt%e‘%ﬁlb%}gtfﬁgggg Bxbl8ssing
cl assi figatiQn criterion used for region

claég%f% ation. 9. The video encodi ng appar at us of

claim6, 525 whereided hensbassyfhgphtopunodel €1aim 3,
perfornms region classification according to the

encGi dg: ipararetEra sl 1 @a glivembdii eshol dssandesut pat socal
encoded data including 120 information of the

t hr ehodakd linagkheinvidlen eheoal hgy apparagusnef actak@ing to
5, wherein the classification nodule classifies the

| ocal pidexloded uarage it olacdl ateanded hoagel at

according to 5 whether or not an average of absol ute

di f f er ence bethReni @aeheprReiref 2PRBTREEEI OdeCdded 3

image and its nejghbor pixel exceeds a_threshold, 11
The W@%%&F%H@Bﬁi%b?%ib5%§?5§06fm€$%gﬁ1E}aSSl%les the local

decoded image into a plurality of regions according to
an encoding parameter.

7. The video encoding apparatus of claim 3,
wherein the classification module classifies the local
decoded image into a plurality of regions according to
a local decoded residual corresponding to the
prediction error.

8. The video encoding apparatus of claim 3,
wherein the classification module performs region
classification using one of a plurality of
classification criterions prepared for beforehand, and
outputs the parameter including information designating
a classification criterion used for region
classification.

9. The video encoding apparatus of claim 6,
wherein the classification module performs region
classification according to the encoding parameter and

a given threshold, and outputs encoded data including
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wherein the classification nodule classifies the |ocal.
10 decoded inage into a flat and a non-fl at accordi ng

to whet her or not a maxi num of absol ute val ue

di fference between each pixel of the |ocal decoded

i mage and its neighbor pixel exceeds a threshold. 12.

The
t he

vi deo encodi ng appar at us oﬁzﬁlain15, 15 wherein
cl assification nodul e convérts an i mage signal of

a nei ghbor region of each pixel of the |ocal decoded

ina%%féyﬁﬁgaggquqﬂ%¥ Oqﬂpgﬁgpé: obtains a val ue

representi ng an anoun

conponent included in a

predet er m med {ieqiency badla; Aadaphassthbesst beabaca)

20 decoded 1mage into a flat an

to
13.
t he

at accoradi ng

whetdiel dihe vad e excoedsn anpagdet 815898 ¥8l HBe 10cal
The vi deo encodi ng apparatus of claim5, wherein

ddassdd 1 aaddon moslud ef per f 9nasahhgh-risequessyding to

pass filter processing on an inmage signal of 25 a
nei gittorhgregiomof eacdvegixet of thsolotal ddéfededce
i mge, and classifies the |ocal decoded inmage into a

flat
121
14.

t he

decoded imaye

bedrteen reorct |Ritx ek cof ding tocahetherdadpinmepevahdeits
of each processed pi xel exceeds the threshold.

HeIRR e P BrEb AT FeF appad ak isedhotfai m 5, wherein

cl assj ica%ion quule clgssifies the |l oca

I )
e oV 2IFP at"aRd 1 BInBRPRFAF UacREr GLAG™: G

5 whet her. an .abso] ute, val ue. o ge,deriyed frpom
dl ff‘/gr} %/ Bge ?Ocal

filt

| oca

erein gs5si of an!

e et et e | hede! Obt APRKAC by - Bert o i

P ASeETAN0 2041 06 ofacauid; enge 300 LHee .
whether or not a maximum of absolute value difference
between each pixel of the local decoded image and its
neighbor pixel exceeds a threshoid. |

12. The video encoding apparatus of claim 5,
wherein the classification module converts an image'
signal of a neighbor region of each pixel of the local
decoded image into a frequency component, obtains a
value representing an amount of component included in a
predetermined frequency band, and classifies the local
decoded image into a flat and a non-flat according to
whether the value exceeds a predetermined value.

13. The video encoding apparatus of claim 5,
wherein the classification module performs high-
frequency pass filter processing on an image signal of
a neighbor region of each pixel of the local decoded

image, and classifies the local decoded image into a

flat and a non-flat according to whether a pixel value
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15. The vi deo encodi ng apparatus of claim®6, 10
wherein the classification nodule classifies the |oca
decoded i mage according to whether prediction applied
to the local decoded inmage is intra-frame prediction
or inter-franme prediction. 16. The video encoding
apparatus of claim®6, 15 wherehp,the classification
nodul e classifies the |ocal decoded i mage according
to a pixel position indicated by a notion vector used

for predichion, of e 5?&@4 e?S&Qditégagﬁreéﬁolghe

vi deo encodi’ng apparatus o erein the

C'aSS'f'C?&IonTﬂpdvigesléﬁéb&aﬁg ngakgeeg o¢ecoded s,
i mage according to a quantizati on paraneter

cor r@sppadh Nghd oc1es 1 pcad ¢ desodedul EBgasdBridBethe local
vi deo encodi ng apparatus of claim3, further

conpié SbA@d aiha g4 erhing aodube badfhl hen-thet 3bcbedahg to
decoded i mage based on a filter w ndow size preset so

as twhdifi¢erafionbeathtel assuei el neginage d09ri¥hd from a
vi deo encodi ng apparatus of claim3, 122 further
conpdléfﬁgeacgeb@tmgﬁmndwlem@gesebtalﬁeﬁtbv paﬁﬁQGWlng
size for every classified region, a filtering nodul

to peiteehm pr@@wsmgt% FB@aﬂoaééoa@aoﬁﬁagémaaﬁsé@doﬁhe
the filter OM/SIZG set for ever sified

g BACE B SR SooREr 55 pi - S hhstateton  of the
filter mnTSom1§bze L ever%dcla55|f|ed regb%nc

encoded da %ﬁe Vi decendd ﬁgagﬁﬁgfatus 0

Cla'ﬂ%éreln the classification module classifies the local

Flm 0,

decoded image according to whether prediction applied
to the local decoded image is intra-frame prediction or
inter—-frame prédiction.

16. The video encoding apparatus of claim 6,
wherein the classification module classifies the local
decoded image according to a pixel position indicated
by a motion vector used for prediction of the local
decoded image.

17. The video encoding apparatus of claim 6,
wherein the classificaﬁion module classifies the local
decoded image according to a quantization parameter
corresponding to the local decoded image.

18. The video encoding apparatus of claim 3,
further comprising a filtering module to filter the
local decoded image based on a filter window size
preset so as to differ for each classified region.

19. The video encoding apparatus of claim 3,
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wherein the classification nodule classifies the |oca
10 decoded i nage accordi ng to whet her prediction
applied to each region of the |ocal decoded image is a
uni di rectional prediction or a bidirectiona
prediction. 21. The video encodi ng apparatus of claim
6, 15 wherein the classificatiq? nodul e cl assifies the
| ocal decoded i mage accordi ng 8 a bl ock size used
for notion conpensated prediction. 22. The video

' t f claim6, wh i h .
ol a5t T Paf T oy RDUn 6 cF aSSFF 188 PRECIBchP 585 8edddba
{mgﬁ'ﬁ&g&rgg% F&%%?&‘(c%é&?ﬁegEQg?SH?' f
ranstorm . The video’ encodi ng apparatus’of ClI

7, wbenein.the.ckassi £l eablopnmPdul eoPgh T QREE 8Tl Al ge
classification according to the |ocal decoding error

25 ushsgqac-gi Vea thiesholidnqaidsthe epeoder aybpyts

encoded data including information of the threshol d.

24. dhesyideedenegidong apparat escobieel abmpérpl23information
wherein the classification nodule classifies a region
contat nthg fhetéocalindesoding éproevemyocaabisigtied region
region and a region not containing the error into a

secoad enegiled. dgt25. The vi deo encodi ng appar at us of
claim7, wherein the classification nodule classifies

the regi oRC-acéBrdVAgePocRierHans faPRraREE Sof Tt e Aige &1

decodj ng .error exceeds. a threshold. o
whetfein the classification module classifies the local

iltering
alm

decoded image according to whether prediction applied
to each region of the local decoded image is a
unidirectional prediction or a bidirectional
prediction.

21. The video encoding apparatus of claim 6,
wherein the classification module classifies the local
decoded image according to a block size used for motion
compensated prediction.

22. The video encoding apparatus of claim 6,
wherein the classification module classifies the local
decoded image according to a block size of orthogonal
transform.

23. The video encoding apparatus of claim 7,
wherein the classification module performs region
classification according to.the local decoding error
using a given threshold, and the encoder outputs
encoded data including information of the threshold.

24. The video encoding apparatus of claim 7,



10

15

20

25

26. The video encodi ng apparatus of claim7, 10
wherein the classification nodule classifies the
region according to whether magnitude of the | oca
decoding error exceeds a threshold. 27. A video
decodi ng apparatus conprising: a decoder to decode
encoded data, and derive quanthg%d 15 transform
coefficient and information of filter coefficient
for every region fromdecoded data; a predictor to

roduce a, predictjon | e; . a dequantizer taq. .
DeqUANT TS B t RS qoAnE P b6UCS EiaRsFER Y EoBLPPSIahES 30Tg1OD
i nverse_ortho ogg% ransformer,.to sub

ansfo

. ject _the . .
dequaRt {384 7 HREEARPERuRE BEPPRapks"e firet region

orth nal S .praduce _a Id - an 4q
addor o i LR Fasi oAl SRa Ehe Br 86 efi 0~ AnS°rE
produgg; &, decoded i mage; 25 a classification nodule to

classify the decoded image into a plurality of .
regi ons usgng ahgi veAeopananetiey, appdrk2ds aff iditzam g
nmodul e to performfilter processing on the decoded

i mgehesehy théocimmtsoniobttihe fbbtéer cdeeffiifdiesntthkoregion
each classified region. 28. The video decodi ng
apparatosdofigctai ”h2thes whiréhnfer bfiet heodpciadesiegoding
filtering nodule to perform filter processing on the
decodBBof nayecasPng thar6PA&Li-on of the filter

coefficient for each classified region, and wherein

t he predi@?or Epgdgég§oaencodlng apparatus of claim 7,

wherein the classification module classifies the region
according to whether magnitude of the local decoding
error exceeds a threshold.

27. A video decoding apparatus comprising: a
decoder to decode encoded data, and derive quantized
transform coefficient and information of a filter
coefficient for every region from decoded data;

a predictor to produce a prediction image;

a dequantizer to dequantize the guantized
transform coefficient;

an inverse orthogonal transformer to subject the
dequantized transform coefficient to inverse orthogonal
transform, and produce a residual;

an adder to add the residual and the prediction
image to produce a decoded image;

a classification module to classify the decoded
image into.a plurality of regions using a given

parameter; and
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prediction imge using the filtered image. 10 29. The
vi deo decodi ng apparatus of claim 28, wherein the
filtering nodule perfornms filter processing on the
decoded i mage using information designating whether
or not filter processing is applied to the <classified
region and information of a filter 15 coefficient for
a region to which filter processing is applied. 30.
The vi deo decodi ng apparatus of claim 27, wherein the

filterin%'?%&%é%fﬁ?{éﬁéﬁﬁéi45eﬁepfggﬁsfiPgeﬁgga%ggﬁ%%ng on

decoded imEge usin ormati on designating

or nQfe fdéé!o%reaori%eg%si&gifrig; frpféhﬁytwnwf cgkagsified

regi on and 1 nformation o ter coefficient for a

regicQue 410 W h Add tIcHrocessi Nfed Sregpphi ed. 31. The
vi deo decodi ng apparatus of claim?29, 25 wherein the

classificagjomrhdd sl @ssbfiieg bppardeceded thage 27,
into a plurality of regions according to a pixe

val wehiafh tthertdecodethp meges 4261i182rifdbemyiddes to perform
decodi ng apparatus of claim?29, wherein the

cl assi ficatporcentine @t ddse fdesodhe idegodedingmge

into a plurality of regions using an  encoding

par arfet@maisieen for tdhassi Freat Fonl biciengrohsr 8233,

The vj deo, decodin .quara us of cla int

[ m29 wh
Cl 2SI G A P Hber PPES TR hEAE ABEBHbHCP ragEoatees

Nt Q2 Pl AL Y Qe 1891 QOIS HET RO, LG of BREGHA! -

29. The video decoding apparatus of claim 28,
wherein the filtering module performs filter processing
on the decoded image using information designating
whether or not filter processing 1s applied to the
classified region and information of a filter
coefficient for a region to which filter processing is
applied.

30. The video decoding apparatus of claim 27,
wherein the filtering module performs filter processing
on the decoded image using information designating
whether or not filter processing is applied to the
classified region and information of a filter
coefficient for a region to which filter processing is
applied.

31. The video decoding apparatus of claim 29,
wherein the classification module classifies the
decoded image into a plurality of regions according to

a pixel value of the decoded image.
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34. The video decodi ng apparatus of claim?29, 10
wherein the classification nodule selects one anbng a
plurality of classification criterions prepared
bef or ehand based on information designating a
classification criterion used for region
classification, which is included in the paraneter
used 15 for classification of the region, and
classifies the regions using it. 35. The video

decodi ng §?par§gg3 &eglé oggng Qﬁg&%bngh%f claim 29,

classification nodu cl assi regi ons

aCCO&ﬁéPslﬁOtEQecfgggﬁkEQaE@Bﬂ”%Bthésbﬂgs%Qfles the
information of a threshold included in the encoded

dat aged6dedhemibdeondecadpng rappakabys reiehai msdhg an
wherein the classification nodule classifies the |oca

decodedotiim@geph hbfeet| akeandoa BoAsklidtcatdondiofg rie@ions.
25 whet her an average of absolute difference between a

pi xel and3a.nellghbeidpbxek cexieedsppatriateshalid.c13im 29,
The vi deo decodi ng apparatus of claim 31, 126 wherein

t he ¢haseini thei ohappdblieathiagsivoidad et kdalseddlies the
decoded image into a flat and a non-flat according to

whet HefodefaxPatifn VAFBedoP lam2alssl afe TeofPEreneeng the
bet ween, g xel and a nei ghbor pixel exceeds a 5
thre§ﬁ8F3 %8 The vi deo decodi ng apparatus of claim

oL e 1 8 UL LA oL Sonverd s Rl 2o

the h88§51n the classification module selects one among a
plurality of classification criterions prepared
beforehand based on information designating a
classification criterion used for region
classification, which is included in the parameter used
for classification of the region, and classifies the
regions using it.

35. The video decoding apparatus of claim 32,
wherein the classification module classifies the
regions according to the encoding parameter using
information of a threshold included in the encoded
data.

36. The video decoding apparatus of claim 31,
wherein tﬁe classification module classifies the local
decoded image into a flat and a non-flat according to
whether an average of absolute difference between a
pixel and a neighbor pixel exceeds a threshold.

37. The video decoding apparatus of claim 31,
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decoded image into a frequency conponent, obtains a 10
val ue representing an anount of conponent included in
a predeterm ned frequency band, and cl assifies the

| ocal decoded image into a flat and a non-fl at
according to whether the value exceeds a
predeterm ned val ue. 39. The v?g g0 decodi ng apparat us
of claim31, 15 wherein the classification nodule
perforns hi gh- frequency pass filtering on an i nmage

sign d%L;@t el ghhar; 44 %yéqhﬁﬁmfles t%f§%s?f Lhene 1ocal

| oca code i mage, assl ocal “decoded
| mge dddy anddat and & o fAad Aceor df NG t9-uBBLDgE o
a pi xel val ue of each processed pixel exceeds a

t hr gghal b r 40.makhignuth deol e Ccodi 11y APNAT @t &isq of r el ahse
31, wherein the classification nodule classifies the

| ocaletwianodedi@Egarnditd ree fd@bonnsi e nooxétatls a

according to whether an absolute val ue of a pixe

val uhwfstenid .mage 25 derived froma difference between

an image obtained by performng filter processing on

t he | ocal38ecotieel Vhdgre demading fpearatesodédciaage3l,

exceeds a threshold. 127 41. The video decoding

appatR TS e #1332 L ik £om TeRUE? ag3TRERSI R 1mage

nodul e classjifies t | ocal deco | accordi

to iidkier B Gt R BIPA PR 1 t%c‘iloﬁare e%dEBg Local
39 |s | ntra frafgtgredfgtlgn or Om 19 ae_. o

pre ¢ n A5 9The fedodi g & p% a?u% o? cPal'm
YéM'l?é eLdh Lhe. ¢ A £I]1 C%Lé&'&‘t ﬁgﬁ%sm {:ﬁ‘éﬁkﬂﬁélhﬁ@d in a

Ioca decoded 1 nage according to a pix position

i ndigal @b ermined frequency band, and classifies the local
decoded image into a flat and a non-flat according to
whether the value exceeds a predetermined value.

39. The video decoding apparatus of claim 31,
wherein the classification module performs high-
frequency pass filtering on an image signal of a
neighbor region of each pixel of the local decoded
image, and classifies the local decoded image into a
flat and a non-flat according to whether a pixel value
of each processed pixel exceeds a threshold.

40. The video decoding apparatus of claim 31,
wherein the classification module classifies the local
decoded image into a flat and a non-flat according to
whether an absolute value of a pixel value of an image
derived from a difference between an image obtained by

performing filter processing on the local decoded image

and the local decoded image exceeds a threshold.
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by a notion vector used for prediction of the [ocal 10
decoded i mage. 43. The vi deo decodi ng appar atus of
claim 32, wherein the classification nodule
classifies the |ocal decoded inmage according to a

val ue of a quantization parameter corresponding to
the | ocal decoded i mage. 15 44 5 he vi deo decodi ng
apparatus of claim 29, wher ei h%fo furt her conprise in
the filtering unit which preset filter wi ndow size is

based I i fi [ to be diff t.

porf or m 1111 er VY GLLRE? g CBR FRe HB20ALH T RagE "B 12

45. Jhe i deg, decodi n ff‘dé’@{&% Uﬁo&fudé' ggg%g(i)figfsurcl‘lgerlocal
conprising a decoder to decode encoded data an

acqui ' y i O Ll Eer -Zg: Lot ev :
oo g Do ool ol LT e gles, ERLRYBEk 1o

module dre fidder @edegodethigroesbasedaorrbnbopprBEiBRion or
25 of the filter w ndow size. 46. The vi deo decodi ng
appairaidis- of ared apred2ctiwherei n the classification

nmodul e classifies the 128 | ocal decoded i nage

accordi ngd2 o whie¢ hetdpoedecbiongappbeedtue edcklregi 612,

of the | ocal decoded inmage is unidirectiona

preditttiom orhoidizeeif opat iopredilylfonlabs4fieFhghe local
vi deo decodi ng apparatus of claim 32, wherein the

cl as¥tFeded i Bre MO RFeC b3S FPes Phielopapitderodrdicated

i mage according to a block size used for notion
co §hf@ﬂtﬁ?%dY%??%ﬁ.used for prediction of the local

decoded image.

43. The video decoding apparatus of claim 32,
wherein the classification module classifies the local
decoded image according to a value of a gquantization
parameter corresponding to the local decoded image.

44. The video decoding apparatus of claim 29,
wherein to further comprise in the filtering unit which
preset filter window size is based on every classified
region to be different, and perform filter processing
on the decoded image.

45. The video decoding apparatus of claim 29,
further comprising a decoder to decode encoded data and
acquire information of a filter window size for every
region classified from decoded data, and a filtering
module to filter a decoded image based on information
of the filter window size.

46. The video decoding apparatus of claim 32,

wherein the classification module classifies the
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48. The vi deo decodi ng apparatus of claim 32, 10
wherein the classification nodule classifies the |oca
decoded i mage according to a block size of orthogona
transform 49. The video decodi ng apparatus of claim
33, wherein the classification nodule classifies the
region 15 according to the reshdual using information
of a threshold included in the encoded data. 50. The
vi deo decodi ng apparatus of claim 33, wherein the

c| aﬁ%éélc%e%co&é@dﬁk%ec'é‘éé&!&fﬁgatéegﬂu%hefom ai ni ng

the residual 1hto a rst region” and regi on not

cont.ai nj: 4 ' [ i egi.on ;
g e L5851 dualid orggglﬁafﬁ]&ggﬁﬂ oEegho! 105%1 &heoded

vid o_decoding appar at us clai , Wherein the _
cl asgidd<catd am ol e cdassi fLegitheoreglopiqaseetdbngl

to whether variance of the | ocal decoded 25 residua

exceatsdiadivreshol d. 52. The video decodi ng apparat us

of claim33, wherein the classification nodule

cl assi fi es7t herhegioted29ecadtondepgatetuwhetlierlaim 32,

magni tude of the | ocal decoded residual exceeds a _

t hr e8tiein the classification module classifies the local
decoded image according to a block size used for motion
compensated prediction.

48. The video decoding apparatus of claim 32,
wherein the classification module classifies the local
decoded image according to a block size of orthogonal
transform.

49, The video decoding apparatus of claim 33,
wherein the classification module classifies the region
according to the residual using information of a
threshold included in the encoded data.

50. The video decoding apparatus of claim 33,
wherein the classification module classifies a region
containing the residual into a first region and a
region not containing the residual into a second
region.

51. The video decoding apparatus of claim 33,
wherein the classification module classifies the region
according to whether variance of fhe local decoded
residual exceeds a threshold.

52. The video decoding apparatus of claim 33,

wherein the classification module classifies the region
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according to whether magnitude of the local decoded

residual exceeds a threshold.



