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Technigal Field The present. i nyention relates to inmage coding

appar&t us and i mage decodi ng.apparatds for coding and decodi ng di g fp§

,M‘%'@Es;y and also relates to recording medi a that record corrputer - Bpp-ir o
~prograns. to |rrpl enent these 10 apparatuses by software. ﬁackground

Art : ~ One of the current standard recommendations on . met hod

for coding/decoding digital inmgeCERTIFECATEP |nterlaced structure is -

| TU-TH. 262 which is capabl e of efficiently codi ng/ decadi ng TV si gnal S

such as NTSC. _
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ene i s another method for codi ng/ decodi ng digital images including

" not - only pi xel | um nance and chrom nance signal val ues, but also form

;'1nfornat|on 20 signals that indicate the formof an object, which is

Qia@opfed ‘as an eval uation nodel of the 1SO | EC MPEA (1saIEec

-1 TG/ SC29/ WG11 N1469 Novenber 1996). This nmethod is characterized
by the ability not only - to effectively reduce the anpbunt ° of
codes by 25 coding/decodi ng | uni nance signal and chroni nance signa

for“QnIy significant pixels indicated by the form i nformation, but
“to easily synthesize i-mages in

. 2.7+, accordance with the forminformation. However, the MPEGA
a.eva uation nodel described above does not take into account inages
-'mhlch_have an interlaced structure in which one frame contains 2

5 which prevents efficient coding/decoding of input inmages
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withshe interlaced structure. In addition, the H 262 takes

aceount. such
'gﬂapparatus and |na e decodin aratus capabl e rOV|ng t he

o orPrcAMRGE \Ron TS ABPAATLSORRD" TG BRchning, AnpARATY

ting for each block 25 whether to code/ decode forn1|nfornat|on

ci rcunstances and its objective is to prOV|de an i mage

és. in field units or in frame units.
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Technical Field

The present invention relates to image coding
apparatus and image decoding apparatus for coding and
decoding digital images, and also relates to recording
media that record computer programs to implement these

apparatuses by software.

Background Art

One of the current standard recommendations on
method for coding/decoding dlgltal images with an
interlaced structure is ITU-TH.262 which is capable of
efticiently coding/decoding TV signals such as NTSC.

There 1is another method for coding/decoding
digital images including not only pixel luminance and
chrominance signal values, but also form information
signals that indicate the form of an object, which is
adopted as an evaluation model of the ISO/IEC MPEG4
(ISO/IEC ITC/SC29/WGll N1469 November 1996).

This method is characterized by the ability not only
to effectively reduce the amount of codes by
coding/decoding luminance signal and chrominance signal
for only-significant pixels 1indicated by the form

information, but also to easily synthesize images in

account . of a notion conpensati on net hod and di screte cosine
“transformation by taking the interldced structure for |um nance and
“10* ¢hroni nance signals into consideration, whereas it uses as the
“met.hodfor coding binary i mages which |nd|cates a significant form
speci:al nethods such as down- sanpling, up-sanpling, and prediction of
vari-ation | ocati ons of pixel values that are not considered by the 15
- H.262; which prevents the coding/decodin nmeans applicable to the
cinterlaced structure used in the H bei ng sinply adopt ed.
i's¢l-osure of Invention 20 The present invention has taken into



To achi eve the above obj ective, the present

3 i nvention inplenents an image codi ng apparatus that | nputs a
binary digital inage with an interl aced structure with one frane
consisting of 2 fields, divides said i mage into two-di nensional bl ocks
consisting of a 5 plurality of pixels, judges for each bl ock whether to
carry out coding processing in field unitsgor frame units and carries
out coding in field units or frame units for each bl ock based on the

resul t of nnde ud Eurt her t he present invention
i npl ements an® %ﬁﬂﬁ@d@&&&lﬁP%pﬁ&ﬁﬂL%n?ﬁ§WQE% ges a binary digital
fiolds fr Bma?h'e”f &%"%E’;&fhg“iﬁﬁnar«%& T IR e I
apparatus for, gach soes'H3rIWEHIS' 20T, balggéu%‘%”si'n?é&é‘g Uh PR Hh3d o ©f
interlaced structure in which one frame contains 2 fields,
5 which prevents efficient coding/decoding of input images
with the interlaced structure.

In addition, the H.262 takes account of a motion
compensation method and discrete cosine transformation
by taking the interlaced structure for luminance and

10 chrominance signals into consideration, whereas it uses
as the method for coding binary images which indicates
a significant form, special methods such as down-
sampling, up-sampling, and prediction of wvariation
locations of pixel values that are not considered by the
15 H.262, which prevents the coding/decoding means

applicable to the interlaced structure used in the H.262

from being simply adopted.

Disclosure of Invention

20 The present invention has taken into account such
circumstances and its objective is to provide an image
coding apparatus and image decoding apparatus capable
of improving the coding efficiency when coding/decoding
input images by adaptively selecting for each block

25 whether to code/decode form information images in field
units or in frame units.

To achieve the above objective, the present



15 pixels, in field units or frame units in accordance with t he node

I nformati on. Thus, by adaptively selecting for each bl ock

whet her to perform codi ng/decoding in field units or frame wunits

al | ows a highly ef ficient i mage 20 codi ng/ decodi ng apparatus to be
I npl enment ed. The i mage codi ng apparatus of the present invention
IS an i mage codi ng apparatus that perfornszfoding by dividing a binary
digital image into bl ocks consisting of a plurality of pixels, judging
for each bl ock which 25 provides better coding efficiency, coding

processi ng i ninvengiengd ipptemgntEdpng PregessFAGLNG f RRPALAEES. that

On the other hand, the image decodi ng apparatus of .

4 the pr&8@%ts nvlenthoMary afig detBaofy gt atdR thdterlaced
decodes fromthe image coding signal to a binary digital . I mage and

swit ches decofftfyGroeesst hf PReffEpBeuRPPsSisting of 2 fields, divides

said image into two-dimensional blocks consisting of a

5 plurality of pixels, judges for each block whether to
carry out coding processing in field units or frame units
and carries out coding in field units or frame units for
each block based on the result of mode judgment.

Furthermore, the present invention implements an

10 image decoding apparatus that decodes a binary digital
image with an interlaced structure with one frame
consisting of two fields from the image coding signal
coded by the above image coding apparatus for each
two-dimensional block consisting of a plurality of

15 pixels, in field units or frame units in accordance with
the mode information.

Thus, by adaptively selecting for each block
whether to perform coding/decoding iﬁ field units or
frame units allows a highly efficient image

20 coding/decoding apparatus to be implemented.

The image coding apparatus of the present invention
is an image coding apparatus that performs coding by
dividing a binary digital image into blocks consisting
of a plurality of pixels, Jjudging for each block which

25 provides better coding efficiency, coding processing in
field units or coding processing in frame units.

On the other hand, the image decoding apparatus of



or decoding processing in frame units based on the node 5 information for

each bl ock. Furt hernore, when coding a binary digital imge,

the present invention judges for each bl ock which provi des better
efficiency; down-sanpling in field units or down-sanpling in frane
units. 10 When decoding a binary digital inmage, the inage

decodi ng apparatus of the present inventiong swtches for each bl ock
down- sanpl i ng processing in field units or domm sanpling processing in

hand: when' collg®BSEA: 47 ;}naeg}mn RELE T drFecmag %BBF’E&%‘@Q&SEE

o?nthe p?gsgg I e h Jud es for. .each bfoc rOV|d S hett ;

efficiency; n%faf:(?ﬁiec%%)re %n“f‘ g1e| gPE LMY tssl%?aﬁbly’\g _ nargo é’ri‘s%ﬁfon

ihchirne snpudsedl antneSI AR TG Fof BRHAALYE BRI

gg;;gnbggggegﬁa“On%@ngepgogg;sg%gglwtfmme an £OIME083Y 81 WA TR
5 information for each block.

Furthermore, when coding a binary digital image,
the present invention judges for each block which
provides better efficiency; down-sampling in field units
or down-sampling in frame units.

10 When decoding a binary digital image, the image
decoding apparatus of the present invention switches for
each block down-sampling processing in field units or
down-sampling processing in frame units based on the mode
information.

15 On_the other hand, when coding a binary digital
image, the image coding apparatus of the present
invention Jjudges for each block which provides better
efficiency; motion compensation in field units or motion
compensation in frame units.

20 When decoding a binary digital image, the image
decoding apparatus of the present invention switches for
each block motion compensation in field units or motion
compensation 1in frame units based on the mode
information.

25 Furthermore, when coding a binary digital image,

the image coding apparatus of the present invention

judges for each block which provides better efficiency:



25 : Furthernore, when coding a binary digital inmage, t he i mage

codi ng apparatus of the present invention judges for each bl ock which
provi des better efficiency; 5
detection of pixel value change points in field units or frame units
in the i mage codi ng apparatus that perfornms codi ng of the positional
rel ati onshi p between a target pixel agd pixels wth variable pixel
values. 5 The inmage decoding apparatus of the present
invention is an inmage decqdin par at us that decodes bi nary di |ta
i mage from t i&ehESItEYhaPtr B ?ﬁd%ﬁ?ﬁe aB@FwQQF%FFaF&e@%ﬁ%@I

pi xel s with variabl e ues and swi tches for each block whether
to cal cul ate °%0 "tlﬁ%mgoc‘ét‘f%ﬁ O'F'npl ;BPS ?/\i“f“ﬁe\/af:loéjdt’égp&%?agéltd’e% that

field units or frane unlt . base i nformati

Th
i mge cod|m39$5§P£ﬂﬁ;Qﬂ ine B% 3&% 39@%5% PoRL reia%lonShlp between

a target pixel and pixels with variable pixel values.
5 The image decoding apparatus of the present
invention is an image decoding apparatus that decodes
a binary digital image from the positional relationship
between a target pixel and pixels with variable pixel
values and switches for each block whether to calculate
10 the location of pixels with variable pixel wvalues in
field units or frame units based on the mode information.
The image coding apparatus of the present invention
is an image coding apparatus that when coding a binary
digital image, determines probability distribution of
15 the pixel value of the target pixel from the pixel value
distribution status of the peripheral pixels and carries
out coding of the pixel value of the target pixel
accordiﬁg to the probability distribution, judging for
each block which provides better efficiency to determine
20 the probability distribution, surveying the
distribution of peripheral pixel values in field units

or frame units.
The image decoding apparatus of the present invention
is an image decoding apparatus that determines the
25 probability distribution of the pixel value of a target
pixel from the pixel value distribution of the peripheral

pixels and carries out decoding of the pixel value of



I's an i mage codi ng apparatus that when coding a binary di gital image,
determ nes probability distribution of 15 the pixel value of the target

pi xel fromthe pixel value di stribution status of the peripheral

pi xel s and carries out coding of the pixel value of the target pixel
according to the probability distribution, judging for each bl ock

whi ch provides better efficiency to deterngne 20 the probability

di stribution, surveying the distribution of peripheral pixel
values in field unit or unit | mage decoding, . .
appar atus of tRe pr%%’éﬂ?tl anﬁf‘iec]n accqrsdla?lgl rrab‘é dé-Ctb%il né’%b%%gétldstX hat
determ nes the probability distribution of the pixel value of a ta et
pi xel fromtk@lﬁF%ébQ&ﬂHB disR T T UL RGN TAT t BECHe %Fthe mebhed £
carries out decoding of the pixel value of the tar eteflxel
accordingtC)§“€Vﬁﬁiﬁ% Fppydlstrlbutlon status of perlpheral

values to determine the probability distribution in
5 field units or frame units.
In the image coding apparatus of the present invention
that determines the probability distribution of the
pixel value of the target pixel from the distribution
status of pixel values of predicted motion compensation
10 images and carries out coding of the pixel value of the
target pixel according to the probability distribution,
it determines for each block which provides better
efficiency; surveying the distribution of pixel values
of the predicted motion compensation image in field units
15 or frame units.
In the image decoding apparatus of the present invention
that determines the probability distribution of the
pixel value of the target pixel from fhe distribution
status of pixel values of predicted motion compensation
20 images and carries out decoding of the pixel wvalue
according to the probability distribution, it switches
for each block the method for surveying the distribution
of pixel values of the predicted motion compensation
images in field units or frame units.
25 When coding binary digital images and multi-level
digital images for each block, the image coding apparatus

of the present invention selects whether to perform



di stribution, switching for each block the nethod for surveying the
distribution status of peripheral pixel val ues to determ ne the
probability distributionin 5 field units or frane units. In the

i mage codi ng apparatus of the present invention that determ nes the
probability distribution of the pi xel value of the target pixel from
the distribution status of pixel valu of predicted notion
conpensation 10 inmages and carries out coding of the pixel value of the
target pixel according to the probability distribution, . it determnes
for each bl ocRORHIth PEAsA siedngepfhinary digidiahdpases ey fdfthanits
di stribution of pixel values of the Eredicted not i on conpensati on
image in fiel BFurffame;inptst bagednioss. the mede; jnforgatdddrg the
apparatus of the present _i nvention . that determ nes _the robabilitl

di stribution BRltHe levely; \digiipde ofiMeges argét F&Ef f RV Eke This
di stribution . Status OL pi xel val ues of predicted potion conpensation
20 imges anfldfHaEefutlgeRESRFbFYtRE PRAA9 BRG] codaifingtRe
the probakility disfribution, it swtches . for _.each bl ock thﬁ_nethpd
for surve% ng“%lq\? &%FPFS\itilo‘ﬁn of binary digital images, making it

possible to improve the coding efficiency.
When decoding binary digital images and multi-level
digital images for each block, the image decoding
apparatus of the present invention judges whether to
10 carry out coding processing for binary digital images,
in field units or in frame units based on the mode
information of multi-level digital images of said blocks.
This eliminates the necessity of using special codes for
mode information of binary digital images, making it
15 possible to carry out correct decoding.
When coding binary digital images and multi-level
digital images for each block, the image coding apparatus
of the present invention judges whether to carry oﬁt
coding processing for binary digital images, in field
20 units or in frame units and reflects the judged mode
information in judgment of the mode information of
multi-level digital images of said blocks. This
eliminates the necessity of using special codes for the
mode information of multi-level digital images, making
25 it possible to improve the coding efficiency.
When decoding binary digital images and multi-level

digital images from image coding signals for each block,



of pixel values of the predicted notion conpensation i mages in field

units or frame units. 25 Wen coding binary digital imges and

mul ti-Ievel digital images for each block, the inage codi ng apparat us
of the present invention selects whether to perform codi ng
processing of binary digital imges in field units or frame units
based on the node information of the lti-level digital imges of
said bl ock. This elimnates the necessity of using special codes for
the 5 node information of binary digital inmages, nmaking it possi bl e

to inprove thémﬁxﬂm@ﬂ%fﬂﬁﬁQﬂkQQ apPaygbuSdefHdi Ry EF&&%PHleMﬁnﬁkﬁﬁes
and nulti-|evel g i mges _for each bl ock, the inmge decoding
appar at us of Fﬁé%ﬁ%%%n thW&ﬂq(ﬁPfﬂH&é§iMﬂn%€rb§BaPM)d%%}F9lo$mQﬁﬁan

processing for binary digital inmages,
in selectidn of mode information of multi-level digital

images of said block. This eliminates the necessity of
5 using special codes for mode information of multi-level

digital images, making it possible to carry out correct

decoding.

The image coding apparatus of the present invention also

provides recording media that can be easily implemented
10 in an independent computer system by recording at least

one of the inventions described above.

Brief Description of Drawings
FIG.1 is a functional block diagram of the image
15 coding apparatus in a first embodiment of the present
invention:

FIG.2 shows change positions and predicted change
positions of pixel values; |

FIG.3 shows the detection results of change

20 positions, predicted change positions and difference
values;

FIG.4 shows a functional block diagram of the image
coding apparatus in a second embodiment of the present
invention;

25 FIG.5 shows a functional block diagram of the image
decoding apparatus in a third embodiment of the present

invention:;



in field units or in frame units based on the node

I nformati onof mul ti-level digital imges ofsai dbl ocks. This elimnates
t he necessity of using special codes for node i nformation of binary
digital images, nmaking it 15 possible to carry out correct decoding.

When coding binary digital inmages and nulti-|evel digital images for
each bl ock, the inmage codi ng apparatus of the present invention judges
whet her to carry out codi ng processing for binary digital images, in

field 20 wunits or in frane units and reflects the judged node
information in judgFd@&- ©fsheesnshangs @epitdensg and prefdctad ghanget al
I mges of said blocks. This elimnates the necessity of using special
codes for thepPositipae iaff ophHeiloVvadtuasg O |Bielddimpdel dpe@fen g raki ng
25 it possible to inmprove the coding.efficiency. . Wien decpdipg bi nary
digital imges and FJIGi7|8hews a Lfipdid ModangdesItbndi seFE £oHi ng
signals for each bl ock

FIG.8 shows change positions and predicted change

5 positions of pixel values of frame mode decoding:

FIG.9 shows a frame mode decoding section;

FIG.10 shows a functional block diagram of the image
decoding apparatus in a fourth embodiment of the present
invention;

10 FIG.1l1l shows a digital image block with a field
structure; |

FIG.12 shows a digital image block with a frame
structure;

FIG.13 shows a functional block diagramof the image

15 coding apparatus in a fifth embodiment of the present
invention;

FIG.1l4 shows a coding process in frame mode in the
fifth embodiment; |

FIG.15 shows a coding process in field mode in the

20 fifth embodiment;

FIG.16 shows a functional block diagram of the image
decoding apparatus a sixth embodiment of the present
invention;

FIG.17 shows a functional block diagram of the image

25 decoding apparatus in a seventh embodiment of the present

invention;

FIG.18 shows a functional block diagramof the image



t he i mage decodi ng apparatus of the present invention reflects the

node i nformation of binary digital inages I n selection of node

i nformation of multi-Ilevel digital - inmages of said block. This
elimnates the necessity of 5 using special codes for node information of
mul ti-Ievel digital images, making it possible to carry out correct
decodi ng. The i nage codi ng appar at us qb the present invention al so
provi des recordi ng nedia that can be easily inplenented 10 in an

i ndependent conputer system by recording at | east one of the

i nventions des@qpddngndpparatus imaneeipbddy ppbicshimenty @fitye present
FIG1 is a functional block diagramof the inmage 15 coding apparatus in a
first enbodi mMERVRTLAB ipresent i nventi on; FI G 2 shows

change positions and predicted change _positions of pixel values;
FI G 3 shows the det &G oh® reRdFEsthe ARfgkcted image creation process

in frame mode in the eighth embodiment:
5 FIG.20 shows the odd field predicted image creation
process in field mode in the eighth embodiment;

FIG.21 shows the even field predicted image
creation process in £field mode in the eighth embodiment;

FIG.22 shows a functional block diagramof the image

10 decoding apparatus in a ninth embodiment of the present
invention;

FIG.23 shows a functional block diagram of the image
coding apparatus in a tenth embodiment of the present
invention;

15 FIG.24 shows a functional block diagram of the image
decoding apparatus in an eleventh embodiment of the
present invention;

FIG.Zéshowseafunctionalblockdiagrmnoftheimage
coding appa;atus in a twelfth embodiment of the present

20 invention;

FIG.26 shows a functional block diagram of the image
decoding apparatus in a thirteenth embodiment of the
present invention;

FIG.27 shows a functional block diagram of the image

25 coding apparatus in a fourteenth embodiment of the
present invention;

FIG.28 shows a probability distribution table in



20 positions, predicted change positions and difference val ues;

FI G 4 shows a functional block diagram of the inmage codi ng appar at us
in a second enbodi nent of the present ~ invention; 25 FIG 5 shows
a functional block diagram of the inmage decodi ng apparatus in a third
enbodi nent of the present I nventi on; FI G 6 shows

change positions and predicted change
field node decodi ng;

1Rositions of pixel val ues of

FI G 8 shows change positions and predicted change

FIG 7 shows a field node decodi ng section;
5 positions of pixel

val ues of frafReneunéesditly; embodimenty| G 9 shows a frane node decodi ng

section;

FIG 10 shows a functional block diagramof the imge
FIG.29A and FIG.29B show the coding situation of

a block of 8X8 pixels.

FIG.30 shows a functional block diagram of the image

5 decoding apparatus in a fifteenth embodiment of the
present invention;

FIG.31 shows a functional block diagram of the image
coding apparatus in a sixteenth embodiment of the present
invention;

10 FIG.32 is an extract of the sixteenth embodiment.

FIG.33A and FIG.33B show field mode
coding/decoding sections:;

FIG.34A and FIG.34B show frame mode
coding/decoding sections;

15 FIG.35 shows an example of pixel value probability
distribution table.

FIG.36 shows a functional block diagramof the image
coding apparatus in é seventeenth embodiment of the
present invention;

20 and

FIG.37 shows an example of computer recording
medium 1in an eighteenth embodiment of the present
invention.

25 Best Mode for Carrying out the Invention

With reference now to the attached drawings, the

embodiments of the present invention are explained in



decodi ng apparatus in a fourth enbodi nent of the present I nventi on;

10 FI G 11 shows a digital inmage block with a field structure;
FIG 12 shows a digital inage block with a frane structure;

FIG 13 shows a functional block diagramof the imge 15 coding apparatus
ina fifth enbodi ment of the present I nvention; FI G 14 shows
a coding process in franme node in the I fth enbodi nent;

FI G 15 shows a coding process in field node in the 20 fifth enbodi nent;
FIG 16 shows _a functional block diagramof the inmage decodi ng
apparat us a s#RtRinHRRLR¥Ht of the present i nventi on; FIG
17 shows a functional bIock di agram of the inmage 25 decoding apparatus in
a seventh enbbBiFSHt YRPPRTAR g i nventi on; FIG 18 shows

a functional bl ock dlagran1of t he |nage
IG.1 shows a block diagram of the image coding

apparatus ina first embodiment of the present invention.
5 The image coding apparatus that relates to the first
embodiment comprises a processing section for coding
field images which consists of field change position
detection section 101, memory 102, change position
prediction section 103, difference value calculation
10 section 104 and coding section 105, and another
processing section for coding frame images which
consists of frame change position detection section 106,
memory 107, change position prediction section 108,
difference value calculation section 109 and coding
15 section 110. This image <coding apparatus further
comprises mode judgment section 111 that judges the
coding mode and switching section 112 that switches an
output signal to a signal in judged coding mode. In the
.explanation below, the coding mode for transmitting the
20 coding data coded in the field image processing section
is called a field mode and the coding mode for
transmitting the coding data coded in the frame image
processing section is called a frame mode.
Field change position detection section 101 is an
25 1image processing function that detects change points at
which pixel values change in field units, while frame

change position detection section 106 is an image



10 decodi ng apparatus in an eighth enbodi mrent of the present

I nventi on; FI G 19 shows the predicted i mage creati on process

in frame node in the eighth enbodinment; 5 FIG 20 shows the odd
field predicted i nage creation process in field node in the eighth
enbodi nment ; FI G 21 shows the even field predicted i mage

creation process in field node in the eigggg enbodi nent ; FI G 22
shows a functional block diagramof the i e 10 decoding apparatus in a
ni nt h enbodi nent of the present i nvention; FI G 23 shows a
functional bl pEleaksgiam sunaiclopeigeat detemi schppaecarednts @t ehch
enbodi nent of the present I nvention; 15 FI G 24 shows a

functi onal bl dkedk agrimes ¢menpgagar framgedvuli fig-apparatus in an

el event h enbodi nent of the
Change position prediction section 103 predicts

change points on lines to be predicted from preceding
5 detected (a plurality of preceding lines) pixel change
points of a f£field image, while another change position
prediction section 108 predicts change points on lines
to be predicted from preceding detected (a plurality of
preceding lines) pixel change points of a frame image.
10 Memory 102 and memory 107 store preceding detected
(a plurality of preceding lines) pixel change points
(coordinate data) for prediction of change positions.
Difference value calculation section 104 has an
operation function that calculates differences between
15 actual change position 122 on lines to be predicted
detected by field change position detection section 101
and predicted position 123 predicted by change position
prediction section 103 from a change point a few lines
ahead thereof. Another difference wvalue calculation
20 section 109 has an operation function that calculates
differences between actual change position 125 on lines
to be predicted detected by field change position
detection section 106 and predicted position 126
predicted by change position prediction section 108 from

25 a change point a few lines ahead thereof.
Coding section 105 1is a section for coding

difference value 124 obtained in field mode and coding



present invention; FIG 25 shows a functional block di agram of

t he i nmage
i nventi on;

codi ng apparatus in a twelfth enbodi nent of the present
FI G 26 shows a functional block diagram of the inag

decodi ng apparatus in a thirteenth enbodi mrent of the pr esent
FIG 27 shows a functional block diagramof the inmge
25 coding apparatus in a fourteenth enbodi yent of the pr esent

i nvention;

i nventi on;

FI G 28 shows a probabttity distribution table in

t he fourteenth enbodi nent; FI G 29A and FI G 29B show t he codi ng
situation of sectimrpllddk igf agx@glilxensfor coding duififeBensigowa lae 127

functi onal

10

15

20

25

bl ock di agram of the i nage

obtained in frame mode.

Mode judgment section 111 compares the coding data
output from two coding sections 105 and 110 and selects
the coding mode with the better coding efficiency and
indicates it to switching section 112 and the transmit
section which is not illustrated in the figure.

Switching section 112 switches coding sections 105
and 110 connected thereto so that the input signal on
the coding mode side indicated by mode judgment 111 be
output to the transmit section above.

The operation of the 1image coding apparatus
configured as shown above is explained below. Binary
digital image 121 divided by a block division section
that 1is not illustrated in the figure into two-
dimensional blocks made up of a plurality of pixels is
supplied to field change position detection section 101
and frame change position detection section 166,
respectively.

FIG.2 shows an example of 8X8-pixel block to be
coded. The top reference pixels in the figure are the
pixels already coded which belong to the lowest line of
the above adjacent section already coded and the left
reference pixels are the pixels already coded which
belong to the rightmost 1line of the left adjacent block
already coded. In pixel I (x,y) of this block to be coded,

a pixel whose "y" is an odd number belongs to the first

20
e



5 decoding apparatus in a fifteenth enbodi nent of the pr esent

I nventi on; FI G 31 shows a functional block diagram of the inage
codi ng apparatus in a sixteenth enbodi nrent of the present i nventi on;
10 FIG 32 is an extract of the sixteenth enbodi nent. '
FI G 33A and FI G 33B show field node codi ng/ decodi ng
sections; FI G 34A and FI G show frame node

codi ng/ decodi ng sections; 15 FI G 35 shows an exanpl e of pixel val ue
probability distribution table. FIG 36 shows a functional
bl ock di agranﬁbﬁlfihé"}%@eplxel CHAPES apbarhfudni e¥eBePdMtant helongs
enbodi nent of the resent invention; 20 and FI G 37
shows an exanpPetde éHWﬁBP@r b di ng nmedi umin an eighteenth

enbodi ment of the present i nventi on, 5 Best Mode_for Carrying out
the I nvention Now, suppose that the 8 X8-pixel block shown in

FIG.2 is block lZl-to be coded and it is input to field
5 change position detection section 101 and frame change
position detection section 106.

Field change position detection section 101
detects pixel value change points on each line of odd
fields and even fields. Field change position detection

10 section 101 scans pixels from target pixel A which has
already been coded in horizontal direction for a signal
input, detects the position of a pixel which changes to
a pixel value different from the pixel on the left in
the same field and outputs it as field change positiqn

15 122. In the example in FIG.2, pixel B is the field change
position.

The pixel value change point of each line in odd
and even fields of the block to be coded is stored in

- memory 102 as change position data.

20 Change position prediction sectioh 103 predicts
the change position of a target pixel from the change
position of each line from the line to which the target
pixel belongs to a plurality of preceding lines and
outputs it as the predicted change position. For example,

25 if a change point on the fourth line of an odd field
(corresponds to the seventh line of the frame image) is

the target pixel, the change positions of both the second



Wth reference now to the attached draw ngs, the enbodi nents of the
present invention are explained in

12 detai|l bel ow (First enbodi nment) FIG 1 shows a bl ock
di agram of the inmage codi ng apparatus in a first enbodi nent of the
present invention. 5 The inage coding apparatus that relates to the first
enbodi nent conprises a processing section igr codi ng field i mages

whi ch consists of field change position detection section 101, nenory
102, change position predi ction section 103, difference val ue

cal cul ati on aod thémidainesm (cawrespdinds tsethieohhirxgb andidd £ @ndiiines
processi ng section for coding frame i nmages which consists of frame
change positi©of dérecframesdmagn)iesge on thensrevanth dhiarge pos thilons

predi ction section 108, di fference val ue cal cul ati on section 109 and
codi ng it predicts that the target pixel is also on the seventh

line. This predicted position 123 is output to difference
5 wvalue calculation section 104.

Difference value calculation section 104 is given
data 122 at the actual pixel value change point on the
fourth line of an odd field from field change position
detection section 101, and thus it calculates a

10 difference between the actual change position on the
fourth line of an odd field given from field change
position detection section 101 and the predicted
position on the fourth line of an odd field given from
change position prediction section 103. For example, in

15 the example in FIG.2, since the actual change position
is 7 and the predicted position is 7, difference value
= 0 is sent to coding section 105 as the calculation
result. |

Coding section 105 codes difference value = 0 as

20 the change position data on the fourth line of an odd
field using a predetermined Huffman code table.

In an even field, in the same way as in the odd f£ield
above, a difference between the actual pixel value change
position and predicted position for each line in an even

25 field is calculated and the difference value is coded
by coding section 105.

Frame change position detection section 101 scans



15 section 110. This inmage coding apparatus further conpri ses
node judgnent section 111 that judges the codi ng node and sw t chi ng
section 112 that switches an out put signal to a signal in judged
codi ng node. In the expl anati on bel ow, the coding node for
transmtting the 20 coding data coded in the field inmge processing
section is called a field node and th?7coding node for

transmtting the coding data coded in the frame image processi ng
section is called a frane node. ] Fi el d change position detection
section 101 iBixel®gn hepdzprddesdhgeetidom &rx Rachel éBes tiin R RRFnt s
at whi ch pi xel values change in field units, while frane. change
position det eBPi 8nfEads dads tQ datprdgéhe position of a pixel whic

13 processing function that detects change points at which pi xel
val ues changeChAmIeHe Arft tlxel value different from the pixel on the

left. In the example in FIG.2, the position of a pixel

(@} ]

that changes from target pixel A to a pixel value
different from the pixel on the left is detected in the
frame and output as frame change position 125. In the
pixel block in FIG.2, pixel C is the frame change position.
The detected change position is stored in memory 107.
10 Change position prediction section 108 predicts
the change position of a target pixel from the change
position of each line of the line to which the target
pixel belongs to a plurality of lines ahead thereof, and
outputs it as the predicted change position. For example,

15 if a change point on the fifth line of a frame image is
the target pixel, since the change position on the third

and fourth lines is decremented to 7 and 6 by one pixel,

the target pixel on the f£fifth line is predicted to bé

the £fifth pixel which is the change position on the fourth

20 line = 6 minus one pixel. This predicted position 126
is output to difference value_calculation section 109.
Difference value calculation section 109
calculates a difference between the detected change
positron and predicted change position. For example, if

25 a change point on the sixth line of the frame image is
the target pixel, the difference between detected frame

change positioh C and predicted frame change position



Change position prediction section 103 predicts change points on lines
to be predicted frompreceding 5 detected (a plurality of preceding |ines)
pi xel change points of a field imge, while another change position
predi ction section 108 predicts change points on |ines to be predicted
from preceding detected (a plurality of precedi ng |ines) pixel change
points of a frame inage. 10 Menory igz and nenory 107 store
precedi ng detected (a plurality of pre€eding Iines) pixel change

poi nts (coordinate data) for prediction of change positions.

Di f f erence vaFuehéghcukestulons siect-idon s104 tipast aas £ ramepki £f eoe famotd ome
that cal cul ates differences between 15 actual change position 122 on
lines to be pilédi.cted detected by field change position detection
section 101 and predicted position 123 predicted by change position
predi ction section ¢08ifrpmsa athbeye pbe ntcadéew theesdifferzineel tveekeesf .
Anot her difference value calculation 20 section 109 has an operation
function thatcedlsulated for Hhefdieawes iimagectsdnuabh credetpaviined
125 on lines to be predicted detected by field change position

det ecti on SecHudfmos gndepriadbteed position 126

FIG.3 shows the detection results of change
position 122 in f£ield mode executed for the pixel block
in FIG.2, predicted position 123 and difference wvalue
124, change position 125 in frame mode, and predicted

10 position 126 and difference value 127.

In field mode, (0, +6, 0, 0) (0, +6, -1, +2) which
are respective difference values of an odd field and even
field are coded. In frame mode, (0, 0, +6, -1, +2, -
3, +4, -3) which is a difference value of each line is

15 coded.

Mode judgment section 111 compares a coding image
signal obtained in field units and a coding image signal
obtained in frame units, judges the mode with a better
coding efficiency and outputs the mode with a better

20 coding efficiency as mode information 128.

Switching section 112 selects either a coding image
signal in field units or a coding image signal in frame
units and outputs it as coding image signal 129.

According to the embodiment described above, when

25 coding a binary digital image with an interlaced

structure based on the position with variable pixel

values, switching a method that detects and codes the



predi cted by change position prediction section 108 from 25 a change point

a few lines ahead thereof. Coding section 105 is a section

for coding

di fference value 124 obtained in field node and codi ng

14 section 110 is a section for coding difference val ue 127
obtained in franme node. Mode judgnent section 111 conpares the

codi ng data

the coding node with the better coding eff

out put fromtwo codi ng seiéions 105 and 110 and sel ects

switching section 112 and the transmt section which is not
illustrated i ohthgyd igosdtions of pSwelchialgussctimonfié2dswinithes candang

sections 105

t he codi ng nome thicde thditcateste dyysnadcel jacdesntthiel ichange posipdibrns dfie

and 110 connected thereto so that the input signal on

transmt section above. The operation of the inmage coding

appar at us

10

20

25

pixel values in frame units, whichever with a better
efficiency, by mode judgment section 111 for each block

makes it possible to improve the coding efficiency.

(Second embodiment)
FIG.4 shows a functional block of the image coding
apparatus that relates to a second embodiment. In the
first embodiment above, the field mode processing
section and the frame mode processing section always
operate on individual blocks, while in the present
embodiment, correlator 141 judges the coding mode
beforehand and operates only one processing section.
In correlator 141, binary digital images with an
interlaced structure are given in block units. In order
to detect a correlative value of a field image,
correlator 141 extracts line data of £he interlace image
at intervals of one line to obtain a correlative value
between lines and stores it as the correlative value of
the field image. In order to detect a correlative value
of a frame image, correlator 141 obtains a correlative
value between lines and stores it as the correlative
value of the frame image. It selects the mode with a higher
correlative value and outputs it as mode information 128.
If mode information 128 indicates the field mode,

first switching section 142 switches the binary digital

5

i ency and indicates it to

10



configured as shown above is explained below Binary digital imge 121
divided by a block division section 15 that is not illustrated in
the figure into two- di mensi onal bl ocks made up of a plurality of
pixels is supplied to field change position detection section 101
and frame change position detection section 106, respectively. 20
FI G 2 shows an exanpl e of 8X8-pi xel bl ock 58 be coded. The top
reference pixels in the figure are the pi xel s al ready coded which
belong to the | owest |ine of t he above adjacent section al ready coded
and the left imageeterehitelg xebdeamperobespibig sselotsiagly ddded Wi anodg5
belong to the rightnost line of the left adjacent bl ock al ready coded.
In pixel | (xipfofmahiondl DB K ndibatesdte frameampidee] ithesd t'gliesstha
odd nunber belongs to the first 15
binary digital image to frame mode processing section
144. Field mode processing section 143 refers to the
) processing section shown in FIG.1l that performs a series
of processing from field change position detection
section 101 to coding section 105, while frame mode
processing section 144 refers to the processing section
shown in FIG.1l that performs a series of processing from
10 frame change position detection section 108 to coding
section 110.

Second switching section 145 switches between
processing sections 143 and 144 to be connected based
on mode information 128 and outputs coding data 129 of

15 the processing section corresponding to the mode
selected.

This embodiment can not only improve the coding
efficiency but also improve the processing efficiency

because it selects the coding mode beforehand and

20 operates only one processing section.

(Third embodiment)
FIG.5 shows a block diagram of the image decoding
apparatus in a third embodiment of the present invention.
25 In FIG.5, the same signals as those in the £first
embodiment shown in FIG.1l are assigned the same numbers

and their explanations are omitted.



field and a pixel whose "y" is an even nunber bel ongs to the second
field. Now, suppose that the 8X8-pixel block shown in FIG 2
is block 121 to be coded and it is input to field 5 change position
detection section 101 and frane change position detection section 106.
Fi el d change position detection section 101 detects pi xel val ue change
points on each |ine of odd fields ang.,even fields. Field change
position detection 10 section 101 scans%Bixels fromtarget pixel A which
has al ready been coded in horizontal direction for a signal

i nput, detects theIposthilen bhagepi debodiind ep@afestus. Ccoding x&Magsl ue
different fromthe pixel on the left in the sane field and outputs it
as field chamgiegpadi t20n whitich12s. the irdestadpfLanerre YalyadeBYPEM he
field change posi tion. The pi xel val ue change point of each
line in odd the aleitecdedi slange theshitdcrnt 2nd cpaediixtedoredapye
menory 102 as change position data. 20 Change position prediction

Sﬁction 103 weslition outpnt EFemydhRsinpge GOHiRdr gBPFH HERST LBt
change

5 first embodiment above is given to decoding section 151.
Furthermore, the image decoding apparatus comprises
difference value addition section 152 that adds the
difference value decoded from coding image signal 129
and the predicted position of said line predicted from

10 the change positions of a plurality of the preceding
already decoded lines. The image decoding apparatus
further comprises field binary image decoding section
154 and frame binary image decoding section 155 to which
the output of difference value addition section 152 is

15 selectively supplied via first switching section 153.
Field binary image decoding section 154 is the section
that restores the field image from the output of
difference value addition sectian 152, while frame
binary image decoding section 155 is the section that

20 restores the frame image from the output of difference
value addition section 152.

The signal output from field binary image decoding
section 154 and frame binary image decoding section 155
is output as restored image signal 159 via second

25 switching section 156 and at the same time buffered into
memory 157. Change position prediction section 158

predicts a change position using the same technigque as



position of each line fromthe line to which the target pi xel bel ongs
to a plurality of preceding |lines and outputs it as the predicted
change position. For exanple, 25 if a change point on the fourth |ine of
an odd field (corresponds to the seventh line of the frame inmage) is
the target pixel, the change positions of both the second
16 and third lines (corresponds to t third and fifth Iines of
the frame imge) are on the seventh |ine, d thus it predicts that
the target pixel is also on the seventh line. This predicted position
123 is out putthatdizblest e clrangel pesddi icuh apredisdrionnseéO4ion 108 in
D fference value calculation section 104 is given data 122 at the
actual pixel vheuBiclsdngaipodhmeart wimgd outp@der tit tiondidifemence fiadlue
fromfield change position detection section 101, and thus it
cal cul ates a ad@itdidrf eseptd dietWeén t he actual change position on the
The operation of the image decoding apparatus
5 configured as shown above is explained below. Decoding
section 151 decodes the difference value between the
position of a pixel whose value is changing and predicted
position of the changing pixel from coding image signal
129 and outputs the decoded difference wvalue.

10 On the other hand, change position prediction
section 158 predicts the position where the pixel value
on said line changes next from the position where the
pixel values of a plurality of the preceding already
decoded lines change and outputs the predicted change

15 position. In the block to be decoded illustrated in FIG.6,
pixel B at the predicted change position is obtained from
difference 0 in x coordinates of target pixel A and pixel
C belonging to the same field as that of pixel A which
has already been decoded and which changes from a black

20 pixel to white pixel as the case with pixel A. In the
block to be decoded illustrated in FIG.8, predicted
change position pixel F is obtained from target pixel
E and pixel G which has already been decoded and which
changes from a black pixel to white pixel as the case

25 with pixel E.

Difference value addition section 152 adds the

decoded difference value and the predicted change



faurth line of an odd field given fromfield change position detection
section 101 and the predicted position on the fourth lIine of an odd
field given from change position prediction section 103. For exanpl e,
in 15 the exanple in FIG 2, since the actual change position is 7
and the predicted position is 7, difference val ue = 0is sent to
codi ng section 105 as the cal cul ation esul t. Codi ng section
105 codes difference value = 0 as 20 the % ange position data on the
fourth line of an odd field using a predeterm ned Huf fman code tabl e.
In an even fiePditiien lodkaheedafram the decsuledi Bhdge andapui@utss the

di fference between the actual pixel value change position and

predi ct ed posa@fdiifan resgwltiae theaplrwednvalm e icdlange pasiliiared Thatt he
di fference value is coded by codi ng section 105. Fr ame
change positiba.défethicodlistterence0vakansis -1, pixel D in the block

illustrated in FIG.6 is the position of the pixel whose

t

value changes, while in the block illustrated in FIG.8
pixel H is the position of the pixel whose value changes.

First switching section 153 inputs the pixel value
change position to either field binary image decoding
section 154 or frame binary image decoding section 155
10 according to mode information 128.

Field binary image decoding section 154 decodes
binary digital images by sedquentially setting pixels
between the target pixel position and the position of
the pixel whose value changes to the same pixel wvalue

15 as the pixel value on the left and obtains the decoding
image shown in FIG.6. Applying the same procedure to from
the top left pixel toward the bottom right pixel in field
1 and then field é obtains a block decoding image.

Frame binary_decoding section 155 decodes binary

20 digital images by sequentially setting pixels between
the target pixel and the pixel whose wvalue changes to
the same pixel value as the pixel value of the pixel on
the left in a frame structure and obtains the decoding
image shown in FIG.8. Applying the same procedure to from

25 the top left pixel toward the bottom right pixel obtains

a block decoding image.

Second switching section 156 selects either the



17 pi xel s in horizontal direction for each |ine that nmakes up a
frame image to detect the position of a pixel which changes to a pi xel
value different fromthe pixel on the left. In the exanple in FIG 2,
the position of a pixel 5 that changes fromtarget pixel Ato a pixel
val ue different fromthe pixel on the left is detected in the
frame and output as franme change position 125. In the pi xel bl ock
i nFI G 2, pixel G s thefranechangeposition. 24 The detected change position
is stored in nenory 107. 10 Change position prediction section 108
predicts otitheuwthafy € imalsd th ma of Amagegde qo&eh gl semttilen cltiger the
position of each line of the line to which the target pi xel belongs to
a plurality obultipuets alfead rdmwes edfinang imageut deicodings she tpreni e
change position. For exanple, 15 if a change point on the fifth line of a
frame image iaccordimg ttar geddp xkehfosmacel dhe lttanga dosutpatonitheas
third and fourth lines is decrenented to 7 and 6 by one pixel,
the target piktéhaary tdigfitfalh decedingridageediondd 159.the fifth pixel
which is the change position on the fourth
5 According to the present embodiment described
above, it is possible to correctly decode the coding
image signal coded based on the position where the pixel
values of binary digital images with an interlaced
structure change, using mode information 128, first
10 switching section 153 and second switching section 156.
The present embodiment uses first switching
section 153 at the output destination and second
switching section 156 at the input source, but it is also
possible to obtain the same result using only one of first
15 switching section 153 or second switching section 156.
FIG.6, 7, 8 and 9 show 8X8-pixel blocks, but it
is also possible to apply the same procedure to any m

Xn-pixel blocks.

20 (Fourth embodiment)

FIG.10 shows a block diagram of the image decoding
apparatus that relates to a fourth embodiment of the
present invention. In FIG.10, the same blocks and signals
as those in the third embodiment shown in FIG.5 are

25 assigned the same numbers and their explanations are
omitted.

In this image decoding apparatus, the change pixel



20 line = 6 mnus one pixel. This predicted position 126 I's output to
di fference val ue cal cul ati on section 109. Difference val ue

cal cul ati on section 109 cal cul ates a difference between the

det ect ed change positron and predicted change position. For exanple,
if 25 a change point on the sixth line of the frane inmage is t he
target pixel, the difference between detected frane change position C
and predicted frame change position

18 F which results in -3 is output as franme difference val ue 127.

Codi ng secti oflo#i® il tpet by (Erereeenddidalue £@dLulishedelaridha $2ane
I mge using a predetermned 5 Huffrman code table. FI G 3 shows

the detectionisesiput @fo Ghd@e decodidsd tdvt1dz 16 I il d vDELrexemdps
for the pixel block in FIG 2, predicted position 123 and difference
val ue decoding section 161 restores the binary image from the
position where the pixel value changes. The restored

5 binary image 1is input to field/frame rearrangement
section 162 via first switching section 153. Field/frame
rearrangement section 162 operates so that a field-

structured block 1image be rearranged to a frame-

structured block image. The output of this field/frame

10 rearrangement section 162 and the output of binary image
decoding section 161 are selectively output via second
switching section 156. First switching bock 153 and
second switching bock 156 carry out switching based on
mode information 128.

15 The operation of the image decoding apparatus configured
as shown above is explained below. Decoding section
151.decodes difference values according to coding image
signal 129.

Change position prediction section 158 predicts

20 the position where the pixel value changes next from the
position where the pixel values of already decoded binary
images change and outputs the predicted change position.
Difference value addition section 152 obtains a sum of
the difference value and predicted change position, and

25 outputs the pixel value change position.

Binary image decoding section 161 decodes binary

images by setting the pixel values of the pixels between



124, change position 125 in frame node, and predicted 10 position 126 and
di fference val ue 127. In field node, (O, +6, 0, 0) (0, +6, -1
+2) which are respective difference values of an odd field and even
field are coded. In frame node, (0, O, +6, -1, +2, - 3, +4, -3) which
Is a difference value of each line is 15 coded. Mode j udgnent
section 111 conpares a codi ng i nage sipgnal obtained in field units and
a codi ng i mage signal obtained in fra units, judges the node with a
better codi ng efficiency and outputs the node with a better 20 coding
ef ficiency asthmeded¢nbdednttang&28.pixel and pRikedhiwgosectpibrell¥askhects
ei ther a coding i mge signal in field units or a coding innage signa
in frane ch@inge st dtheanétphxedovadye asgehs pristellZm the left.
According to the enbodi nent descri bed above, when 25 coding a binary
digital inage with a&ff moder liackermation rikg uirdbssdte onthbefpedid imodei t h
vari abl e pi xel val ues, switching a nethod that detects and codes the
first switching section 153 inputs images to field/frame
5 rearrangement section 162, and if mode information 128
indicateé the frame mode, it skips field/frame
rearrangement section 162.
Field/frame rearrangement section 162 rearranges
the field-structured block which has a structure of two
10 continuous fields shown in FIG.11 for each l1line, thereby
rearranging it to a frame structure where pixels
belonging to two fields are placed alternately as shown
in FIG.12.
Second switching section 156 selects either the
15 output of field/frame rearrangement section 162 or the
signal which skipped field/frame rearrangement section
162 based on mode information 128 and outputs binary
digital decoding image signal 159.
According to the present embodiment described
20 above, for coding image signals coded based on the
position where the pixel values of binary digital images
with an interlaced structure change, it is possible to
correctly decode binary digital image signals by
rearranging binary digital block images after decoding
25 froma field structure to frame structure and outputting

it based on mode information 128 or outputting it as it

is.



19 change positions of pixel values in field units or a met hod
that detects and codes the change positions of pi xel values in frane
units, whichever with a better ef ficiency, by node judgnment section
111 for each block 5 nekes it possible to inprove the coding efficiency.
(Second enbodi nent) FI G 4 shows a functional block of the image coding
apparatus that relates to a second enbodi t. In the 10 first enbodi nent
above, the field node processing sectfon and the franme node processing
section al ways operate on individual blocks, while in the present
enbodi ment, correl arhe 14krésedges tehbodiinegtmodeses fligfst ehawd tafding
operates only one processing section. 15 In correlator 141, binary
digital inagesewttioran 153 ant ethacedwstputt udesdardaaten i and osleamnds.
I n order to detect a correlative value of a field inmage,
switching section 156 at the input source, but it is also
possible to obtain the same result using only one of first
5 switching section 153 or second switching section 156.
FIG.11 and 12 show 8 X8~-pixel blocks, but it is also
possible to apply the same procedure to any mXn-pixel

blocks.

10 (Fifth embodiment)

FIG.13 shows a block diagram of the image coding
apparatus that relates to a fifth embodiment of the
present invention. This image coding apparatus comprises
fielddown-samplingsection:HrLthatdown-samplesbinary

15 digital block images in field units, frame down-sampling
section 302 that down-samples binary digital block
images in frame units, and coding section 303 that codes
the down-sampled images. This image coding.apparatus
also comprises mode judgment section 304 that judges the

20 coding mode suited to the input block, first switching
section 305 that switches field down-sampling and frame
down-sampling according to the judgment mode, second
switching section 306 that switches the down-sampling
results to be coded according to the judgment mode.

25 The operation of the image coding apparatus
configured as shown above is explained below. A binary

digital image divided by the block division block that



correlator 141 extracts line data of the interlace inage at intervals
of one line to obtain a correlative value 20 between |ines and stores it
as the correl ative val ue of the field image. In order to detect a
correl ative val ue of a frame inmage, correlator 141 obtains a
correlative val ue between |ines and ores it as the correlative

val ue of the frame inage. It selects the de with a higher 25 correlative
val ue and outputs it as node i nfornmation 128. I f nmode information
128 i ndi cat ed st RO Y ish@WhRpd® the figpze Wit hiwg-ddMennienals HikePks the
bi nary digital 20 | mage to
field node pFO®EkS hinge@fi o RABTrak¥ikpdet Pixehfodmatimput2g§omdaabes
the frane node, it switches the binary digital inmage to frame node
processi ng s®ddh to m°§§4Jqﬂ%mﬁnﬁD§@Qﬁ%ﬁésgpﬂgiﬁﬁn RS t4swidieh ingo
the 5 processing section shown in FIG1 that perforns a series of
processi ng f F&@TI@Nd30Fare HBPUY ckmageesioml 310.

[

d Mode judgment section 304 judges either down-
sampling in field units or down-sampling in frame units
using discrete values and correlative wvalues between
lines, etc. and outputs the judgment result as mode
information 311.

10 First switching section 305 inputs input block
image signal 310 to field down-sampling section 301 or
ffame down-sampling section 302 according to mode
information 311,

Field down-sampling section 301 down-samples the

15 block image input for each field and outputs it as a field
down-sampling image.

Frame down-sampling section 302 down-samples the
block image input in a frame structure and outputs it
as a frame down-sampling image.

20 Second switching section 306 selects either the
field down-sampling image or frame down-sampling image
according to mode information 311 and inputs it to coding
section 303.

Coding section 303 codes the binary block image

25 input ahd outputs coding image signal 312.

For example, when down-sampling a 4 X4-pixel block

to 2X2-pixel block, the restoring accuracy when it is



secti-on 101 to coding section 105, while frame node processi ng section
144 refers to the processing section shown in FIG 1 that perforns a
series of processing from 10 frane change position detection section 108
to coding section 110. Second swi tching section 145 sw tches
bet ween processi ng sections 143 and 144 to be connected based on
nmode information 128 and out puts codi ng dagg 129 of 15 the processing
section correspondi ng to the node sel ect ed. Thi s

nmbodi t t th di t al
the processi mge8 fr ey 8o o188 ¥ cr ezt 135 E38 A hefnine OV
embodi mon)  Ehe R %%er%aéeé HoitaSe BB ahABe ERen aEeddbns
apparatus in .tHI enbodi_nent. of the present invention. 25 1In FIG 5,
the sane si gngf‘g dasd‘f"%égai nltlh%gfl rst enbodi mrent shown in FIG 1 are

assigned the same mupReny oo, 8nd tOELL GAPLADAL! O £181 9T t8fock 1

5 frame-down-sampled to a 2X2-pixel block and restored to
a 4X4-pixel block. In the input block in FIG.14, 4 pixels
remain affected by a restoring error after restoring.

FIG.15 shows a case where the 4 X4-pixel block shown
in FIG.14 is field-down-sampled to a 2X2-pixel block and
10 restored to a 4X4-pixel block. FIG.15 shows that when
the block synthesized from the odd field and even field
is down-sampled to the 2X2-pixel block which is up-
sampled again to the 4X4-pixel block; field-rearranged
and restored, there is no restoring error. Therefore,
15 in the case of the input block sown in FIG.14, mode
judgment section 304 should 3judge the field down-
sampling mode.
Mode judgment section 304 divides each of frame
images and field images of the input block into a
20 plurality of areas according to the pixel size after
down-sampling and calculates distribution value Q for
each area.
Q = Z(p - av)?
where p is a pixel value in an area and av is an average
25 value of pixel values in the area. The mode with a smaller
distribution value is selected as the mode to be used.

According to the present embodiment described



21 - In this image decodi ng apparatus, coding inmage signal 129
which is the coded difference val ue between t he detected change
position and predicted change position output fromthe imge coding
apparatus in the 5 first enbodi ment above is given to decoding section
151. Furthernore, the imge decodi ng apparatus conprises di fference
val ue addition section 152 that adds the di fference val ue decoded from
codi ng i mage signal 129 and the predicted position of said |line
predicted from 10 the change positiagns of a Iuralijy of the precedin

al ready decod@8%VigresEofhePiRddd deiddityl apPaIRBs With AR iR eé‘&rﬁﬁ?ges
field binary i nmage decodi ng secti on 154 and frane bina

. i mage
decodi ng sect B&& ?FF%'Wm%}PCtln%rﬁﬁﬁuﬂﬂﬂnbFamH#%H%n@@aﬁﬂ%ewéiﬂt?on

section 152 iﬁ- 15 seleqtiyelg supplied via first switching section 153.
igher efficiend¢y., either in field units or in frame

units through mode judgment section 304 will make it
5 possible to improve the coding efficiency.

The present embodiment uses first switching
section 305 and second switching section 306, but it is
also possible to obtain the same effect using only one
of them.

10
({Sixth embodiment)

FIG.16 is a block diagram of fhe image decoding
apparatus that relates to a sixth embodiment of the
present invention. In FIG.16, the same signals as those

15 in the fifth embodiment shown in FIG.13 are assigned the
same numbers and their explanations are omitted.

This i1mage decoding apparatus comprises decoding
section 611 that decodes binary block images from image
coding signals, field up-sampling section 612 that

20 up-samples binary block images in field units, and frame
up~sampling section 613 that up-samples binary block
images in frame units. The output of decoding section
611 is given to field up-sampling section 612 or frame
up~-sampling section 613 via first switching section 614

25 switched and controlled by mode information 311, while
the output of field up-sampling section 612 or frame

up-sampling section 613 is output via second switching



Field binary inmage decoding section 154 is the section that restores
the field inage fromthe output of di fference val ue addition section
152, while frane bi nary i mage decodi ng section 155 is the section that
20 restores the frame image fromthe out put of difference val ue

addi tion section 152. The signal output fromfield binary inmge
decodi ng section 154 and frane binaryq{image decodi ng section 155

is output as restored i mage signal 159 via second 25 smﬁtching section
156 and at the same time buffered into mepory 157 ange_posi tion
predi ction se¥BFSAoRE$ 15 SWJpFEHF@t angl @r?&hﬁ’éoﬁéﬁq i%9h “W:ﬁ?\gufﬁgrglé‘r%on
techni que as 22 that used for
change p05|t|6ﬁ1pred|ct|on section 108 in the first enbodi nent and

outputs it to difference val ue addl%Pon section 152,
The operation of the image decoding apparatus

configured as shown above is explained below. Decoding
5 section 611 decodes block images from image coding signal
312 and outputs binary block decoding image signal 620.

First switching section 614 inputs binary block
decoding image signal 620 to either field up-sampling
section 612 or frame up-sampling section 613 according

100 to mode information 311.

Field up-sampling section 612 up~samples the given
block images in field units and outputs binary block
decoding images.

Frame up-sampling section 613 up-samples the given

15 ©block images in a frame structure and outputs binary
block decoding images.

Second switching section 615 selects either the
output of field up-sampling section 612 or output of
frame up-sampling _section 613 according to mode

20 information 311 and outputs binary digital decoding
image signal 621.

According to the present embodiment described
above, applying mode information 311, first and second
switching sections 614 and 615 to coding image signals

25 down-sampled taking account of the interlaced structure
makes it possible to correctly decode binary digital

images with an interlaced structure.



The operation of the imge decodi ng apparatus 5 configured as shown above
I s expl ai ned bel ow. Decodi ng section 151 decodes the difference val ue
bet ween t he position of a pixel whose value is changing and predicted
position of the changing pixel fron1coding I mage si gnal 129 and

out puts the decoded difference val ue. On the other hand, change
position prediction section 158 pred|§%s the position where the pixel
val ue on said |line changes next from the position where the pi xel
val ues of a pluralltgeof t he recedlng al ready ecqaded |ines change

and outputs the préH te@?ﬁﬁiﬁE f@ ?ﬂ%???&n 9$ﬁﬁebﬁiﬂﬁ%besﬂé6&ﬁ&P
illustrated in FLG B at the predicted change _position, i

obt ai ned fron’FeCtlcb‘?fETJe‘f‘ e?ﬂgg §ep,9n)g &?HEIEH&PE% $FCtLPgef 1&%@“% Ja\"ldls

pi xel | on fo_th field as that of _pixel A wh

D Feady been BUSOIED SHADHR &6 GRULE FROmSIe SKTCS) HAAE OB IhiqRe

pi xel as the c s% mnth pi xel A In the bl ock to be decoded illustrated
in FIGS8, pref change position pixel F is obtained fromtarget

pi xel E and plxel G whi ch has al ready been decoded and which
changes f Pom a bl ack pi xel to white pixel as the case

(Seventh embodiment)

FIG.17 is a block diagram of the image decoding
apparatus that relates to a seventh embodiment of the
present invention. In FIG.17, the same blocks and signals

10 as those in the fourth embodiment shown in FIG.10 and
the sixth embodiment shown in FIG.16 are assigned the
same numbers and their explanations are omitted.

This imaée decoding apparatus comprises decoding
section 611 that decodes binary block images from image

15 coding signals, up-sampling section 701 that up-samples
block images, field/frame rearrangement section 162 that
rearranges block images from a field structure to frame
structure, first and second switching sections 153 and
156 that are placed before_ and after field/frame

20 rearrangement section 162.

The operation of the image decoding apparatus
configured as shown above is explained below. Decoding
section 611 decodes block images from image coding signal
312 and outputs a binary block decoding image signal.

25 Up-sampling section 701 up-samples the Dblock
decoding image signal. At this time, mode information

311 when the block decoding image signal to be up-sampled



25 with pixel E D fference value addition section 152 adds the
decoded difference val ue, and the predicted change

23 position obtained fromthe decoded i mage and outputs the

addition result as the pixel value change position. That is, if the
difference value is -1, pixel Din the block illustrated in FIG6 is
the position of the pixel whose 5 value c%gnges, while in the block
illustrated in FIG 8 pixel His the position of the pixel whose val ue
changes. First switching section 153 inputs the pixel value
change positi 86 devai1$enpiied d Didhyoni vegd deebdang secor@csvéicioyngr
frame binary i mage decodi ng section 155 10 according to node information

128. sepitd|an$i haPy dnfhgkS8ecodi ng section 154 decodes bi nary
digital images by sequentially setting pixels bet ween the target pixel
position and the poggtmgﬁeofinformation 311 indicates the field mode,

first switching section 153 inputs the up~sampled images
5 to field/frame rearrangement section 162, and if mode
information 311 indicates the frame mode, it skips
field/frame rearrangement section 162.
Field/frame rearrangement section 162 rearranges
field-structured blocks which have a structure with two
10 continuous fields as shown in FIG.1ll for each line and
transforms them into a frame structure in which pixels
belonging to two fields shown in FIG.12 are lined up
alternately for each line.
Second switching section 156 selects either the
15 output of field/frame rearrangement section 162 or the
signal that skipped field/frame rearrangement section
162 according to mode information 311 and outputs binary
digital decoding image signal 159.
According to the present embodiment described
20 above, applying mode information 311, first and second
switching sections 153 and 156 and field/frame
rearrangement section 162 to coding 1image signals
down-sampled taking account of the interlaced structure
makes it possible to correctly decode binary digital

25 images with an interlaced structure.

(Eighth embodiment)



t he pi xel whose val ue changes to the sane pixel value 15 as the pixe
value on the left and obtains the decoding I mge shown in FIG 6.

Appl ying the sanme procedure to from the top left pixel toward the
bottomright pixel in field 1 and then field 2 obtains a bl ock
decodi ng i nage. Frame bi nary decodi ng section 155 decodes binary
20 digital images by sequentially settingzﬂixels bet ween t he target

pi xel and the pixel whose val ue changes to t he sane pixel value as the
pi xel value of the pixel on the left in a frane structure and qhtains

t he decodi ng ifBgel8howd i Plaok AFRIA#E Ofe $8% PPEG&IUFEYS Y rom
25 the top left pixel toward the bottomright pixel obtains l.ock
decodi ng i nagepparatus thSéc@ﬁﬂ%VFFcqu?%eéﬂﬂﬁ¥W5®m§8ﬁ%ﬂ%nEiP%erQ?m

24 output of field binary imge decoding section 154 or the
present inventidn. This image coding apparatus comprises

field motion inference section 801 that uses field images
5 and decoded reference images of the input block to carry
out motion inference in field units, frame motion
inference section 802 that uses frame images and decoded
reference images of the input block to carry out motion
inference in frame units, field motion compensation
10 section 803 that carries out motion compensation in field
units frommotion vectors which are the inference results
of field motion inference section 801 and reference
images, and frqme motion compensation section 804 that
carries out motion compensation in frame units from
15 motion vectors which are the inference results of frame
motion inference section 802 and reference images. This
image coding apparatus further comprises coding section
805 that codes predicted images output from field motion
compensation section 803 and frame motion compensation
20 section 804, decoding section 806 that decodes the
predicted images above, and memory 807 that stores the
decoded images. Furthermore, it also switches and
controls first switching section 809 and second
switching section 810 based on the judgment results of
25 mode judgment section 808 that carries out mode judgment
based on the predicted errors of predicted images output

from field motion compensation section 803 and frame



out put of frame binary image decodi ng section 155 according to node

I nformation 128 and outputs it as bi nary digital decoding inage signal
159. 5 According to the present enbodi nent described above,

it is possible to correctly decode the coding I mage si gnal coded based
on the position where the pixel val ues of binary digital inmages with
an interl aced structure change, usingggode information 128, first 10
swi tching section 153 and second smﬁtching section 156. The

present enbodi ment uses first section 153 at the output
destination arﬁg"%‘%é’ébnﬁompensﬁﬁ{m% ﬁ&‘%é’c??oﬁofsﬁ at the input source, but

15 ' owit ohi ng seﬁé’?ihb'é@%%rr%i’%i‘%ﬁdt 35 ¢ g LhepPonchRsns” APBaTagyf’y
o Sr”gcidﬁ?éwp%xlg'\?f i % Surcdvarsods Stode Tl %%9%28@3&%{ e

FI G 10 shovs g,blqcks dagram g 13;5{9%%@9%%8%5{“8”151 PELaLYLA Wlar

5 is not shown in the figure into two-dimensional blocks

made up of a plurality of pixels are input to mode judgment

section 808 and coding section 805 as input image signal

821 for each block.

Mode judgment section 808 compares field predicted

10 image signal 824 and frame predicted image signal 825

and selects thé mode with less motion compensation

predicted errors and outputs it as mode information 826.

Field motion inference section 801 carries out
motion inference from input image signal 821 and

15 reference image signal 828 in field units and outputs
field motion vector 822.

Frame motion inference section 802 carries out
motion inference from input image signal 821 and
reference image signal 828 in a frame structure and

20 outputs frame motion vector 823.

Field motion compensation section 803  uses
reference image signal 828 and field motion vector 822
to carry out motion compensation in field units and
outputs field predicted image 824.

25 Frame motion compensation section 804 uses
reference image signal 828 and frame motion vector 823

to carry out motion compensation in a frame structure



present invention. In FIG 10, the sane bl ocks and signals as those in
the third enbodi nent shown in FIG5 are 25 assigned the sane nunbers and

their explanations are omtted. In this i mge decodi ng
apparatus, the change pi xel 25
position output by difference value addition section 152 Is input to

| mge decodi ng section 161 and binary inma decodi ng section 161
restores the binary image fromthe poSition where the pixel value
changes. The restored 5 binary i nput to fleld/frane rearr angenent

section 162 v#gd fﬂ%ﬁp%ﬁﬁt€W4ﬁFsBE%ﬁquS@ imag )/ $+gR@L 825 earrangenent
section 162 operates so . that, a el d- structured block im be
rearranged to a fraherst SWJSY‘FBE‘:P&@(P‘E)H)ER |8|95?geseifﬁ€t(ﬁjtep’tﬁfhgir fristd

field/ frame 10 rearrgnqgnent section 162 and the output of binary inage
predicte mage signal 824 or frame predicted imag

signal 825 according to mode information 826 and inputs
5 it to coding section 805 and decoding section 806.
Coding section 805 codes input image signal 821
using the predicted image signal and mode information
826 and outputs coding image signal 827.
Decoding section 806 decodes binary digital images
10 using the coding image signal, predicted image signal
and mode information 826 and outputs a decoding image
signal.
Memory 807 stores the decoding image signal and
outputs reference image signal 828 to the input block.
15 Second switching section 810 selects either field
motion vector 822 or frame motion vector 823 according
to mode information 826 and outputs it as motion vector
signal 829.
For example, the following gives a detailed
20 explanation in the case where the pixel status input
section shown in FIG.19 is input as input image signal
821.
When the input section shown in FIG.19 is input to
frame motion inference section 802, the reference image
25 obtained by decoding the already coded image again is
taken in from memory 807. On the reference image, a search

window corresponding to the input block (pixel position



decodi ng section 161 are selectively output via second swi t chi ng

section 156. First switching bock 153 and second swi tching bock 156
carry out sw tching based on node information 128. 15 The operati
of the imge decodi ng apparatus confi gured as shown above is expl ai
Decodi ng section 151 decodes difference val ues according t

bel ow.
codi ng i mage

158 predicts

position wher
change and ou
addition section 152 obtains a sumo

signal 129. Chgpge position prediction secti

20 t he position where the pixel value changes next fromt
pi xel_ val ues_of al ready decoded bina

Chudd e eed‘f‘&?e?:leﬁﬁaﬁg’é-”'b%’é?ti‘ﬁnset thy f%ee%ﬁeewga%w

the difference_value a

on
ned
o]
on
he

predi cted chahf§e™90E4idR, A% r%f'aeﬁf‘rt’ﬁﬁ sl?‘ﬁgepl%l S?QFE@ ctrﬁ?lgér&?sl‘?? on.

Bi nary i mage

pi xel

val ues

10

15

20

25

gesadi g secidan 1954500958 PR Y npue 'WRYER. DVrRE! Uil
enclosed with a solid line of the reference image shown
in FIG.19 is the initial position of the search window
and the area enclosed with a dotted line 1is the area
searched. The motion direction and distance from the area
enclosed with a solid line to the area enclosed with a
dotted line is motion vector 823. In FIG.19, the motion
vector is (-1, -1}.

In frame motion compensation section 804, a search
window is moved on reference image 828 according to
motion vector 823 and the pixels included in the search
window after the movement is output as predicted image
825.

On the other hand, field motion inference section
801 detects the motion vector using the odd field block
and the odd field reference image éhown in FIG.20 and
detects the motion vector using the even field block and
the even field reference image shown in FIG.21. Field
motion compensation section 824 predicts an odd field
predicted image from the odd field reference image and
detected motion vector and predicts an even field
predicted image from the even field reference image and
detected motion vector.

Mode judgment section 808 checks the level of match

between the original input block odd field and odd field

t he



26 t he decoded target pixel and pixel whose pixel val ue changes
to the sane pixel value as the pixel on the |eft. I f node

i nformati on 128 indicates the field node, first switching section 153
inputs images to field/franme 5 rearrangenent section 162, and if node

I nformation 128 I ndicates the frame node, it skips field/frane
rearrangenent section 162. Fi el dkkrane rearrangenent section 162
rearranges the field-structured bl ock which has a structure of two 10
conti nuous fields shomg in FIG 11_for fach line, there rearrang gg
it to a framePRGLEELPE WHBRESpi X£|t aiso b‘éﬁ‘%ﬁ&lsngtPS t%\ﬁvﬁlelﬂg dratc

pl aced alternately as Second swi tchjin
section 156 sgﬂ QB t{#é? tWePUTS bgﬂﬂiut egen i &gk ar?é“?efr‘f%ﬂge‘%%%g‘d

section 162 or the nal which skipped field/frame rearran
section - PEEBRLLAoLTANE | APG MR LDR. SHP CHES JGESuIS BinaRF Tevel

digital decoding inage shopal 199 cyen £1e/FSUdN Sda’ 21L0% NEP L rea
5 as the field evaluation value. It also checks the level
of match between the input block and frame predicted
image. Then it compares the frame evaluation value with
the field evaluation value and selects the mode with a
higher level of match and uses it as mode information
10 827.

According to the present embodiment described
above, for binary digital images with an interlaced
structure, selecting the motion compensation block which
has less motion compensation predicted errors by mode

15 judgment section 808 makes it possible to improve the

coding efficiency.

({Ninth embodiment)
FIG.22 shows a bloék diagram of the image decoding
20 apparatus inaninth embodiment of the present invention.
In FIG.22, the same signals as those in the eighth
embodiment shown in FIG.18 are assigned the same numbers
and their explanations are omitted.
This image decoding apparatus comprises field
25 motion compensation section 1201 that performs motion
compensation for each field using a reference image and

motion vector, frame motion compensation section 1202



20 above, for coding image signals coded based on the positi on where

t he pixel values of binary digital imges with an interlaced structure
change, it is possible to correctly decode binary digital image

si gnal s by rearranging binary digital block imges after decoding 25
froma field structure to franme structure and outputting It based on
node information 128 or outputting it as ijg I S.

27 The present enbodi nent uses first sw tching section 153 at
t he out put destlnatlon and second swi tching section _156 at fhe in ut

source, but itR F§ B Ormspﬂgﬁﬁﬂﬁe?%m88P£Q$ fe %Bnﬁ F&ﬁﬂ? %EFH&t

one of first 5 section 153 or, second SMAt ng se

|
PG 11 and 1298h8E 8x§e|§|n H%Fowég%l?tn‘?tm%laf‘s?ﬂec °rpo%% bﬁl’%"f’ ’e{b%ly

h r
the same p 0C5382%Jﬁ"¥9b ntgg¥eldecodgé g coding image signal.

Furthermore, first switching section 1204 that switches

5 the input destination of the motion vector and second
switching section 1205 that switches the input
destination of the decoded reference image are placed
in the input stages of field motion compensation section
1201 and frame motion compensation section 1202. In

10 addition, second switching section 1206 that switches
the output source of the predicted image to be output
to decoding section 1203 is placed in the output stages
of field motion compensation section 1201 and frame
motion compensation section 1202. Memory 1207 is the

15 storage section that stores images decoded by decoding
section 1203 as reference images.

The operation of the 1image decoding apparatus
configured as shown above is explained below. Reference
image signal 1210 is input to either field motion

20 compensation section 1201 or frame motion compensation
section 1202 by second switching section 1205 according
to mode information 826.

Motion vector signal 829 is input to either field

motion compensation section 1201 or frame motion
25 compensation section 1202 by first switching section
1204 according to mode information 826.

Field motion compensation section 1201 carries out



10 (Fifth enbodi nment)

codi ng

apparatus that relates to a fifth enbodi nent of the

present invention. This inmge codi ng apparatus conprises field

down-sanmplin
I mages in fi
down- sanpl es
section 303
appar at us

codi ng node

that switches field down-sanpling and frane

t he judgnent
down-sanmplin
The operati
above is exp
division blo

5

10

20

25

g section 301 that down-sanples binary 15 digital block
eld units, frame down-sanpling section 302 that
bi nary digital bl ock i mggs in frame units, and coding
t hat codes t he down-sanpl ed i mages. This i mage codi ng
al so conprises node judgnent section 304 that judges the
sHPEPR CORBENFALLIDRoMR 1T rEefeKang® ngmage skgRAdn 13HE0

. domn-sajfling accordi ng
fBdemodeIndr e ctors filidift hg® 38cEPanessdh sl dwpRehey et s
g . resul.ts to be coded according to the judgnment node.
ohiedd RFediches: 1mBgenFigPar &Zgﬁ-
| ai ned bel ow. A binary digital inmage divided by the blo
ck thatFrame motion compensation section 1202 carries out
motion compensation using reference image signal 1210
or motion vector signal 829 in a frame structure and
ocoutputs frame predicted image signal 825.

Third switching section 1206 selects either field
predicted image signal 824 or frame predicted image
signal 825 according to mode information 826 and inputs
it to decoding section 1203.

Decoding section 1203 decodes coding image signal
827 using mode information 826 and predicted image signal
and outputs binary digital decoding image signal 1211.
Memory 1207 stores decoding image signal 1211 and outputs
reference image signal 1210.

According to the present embodiment described
above, by carrying out motion compensation which takes
account of the interlaced structure and applying mode
information 826, first, second and third switching
sections 1204, 1205 and 1206 to coding image signals with
the remaining difference coded, it 1is possible to
correctly decode binary digital 1images with the
interlaced structure.

The present embodiment uses three switching

sections 1204, 1205, and 1206, but it is also possible

to obtain the same effect using only one of them.

FI G 13 shows a bl ock diagram of the inage

20
to

25

configured as shown

ck



28 I's not showm in the figure into two-dinensional blocks

consisting of a plurality of pixels is input for each bl ock to node

j udgnment section 304 and first sw tching section 305 as input image
signal 310. 5 Mode judgnent section 304 judges either down-

sanpling in field units or down-sanpling in franme units usi ng discrete
val ues and correl ative val ues between glnes etc. and outputs the

j udgnment result as node i nformati on Si First sw tching
section 305 inputs input block i mage signal 310 to field down-sanpling
section 301 or frame down-sanpling section 302 according to node

I nformation 311. Fi el d down-sanpling section 301 down-sanpl es the
15 bl ock imagEendutembeddantiel d and outputs it as a field

down- sanpl i ng i mage. Frame down-sanpling section 302 down-sanpl es
t he bl ock |rrag%IGr-\|@lﬁ L6 aafbdmckt dicdgFamarif odithrut §mage coding

apparatus that relates to a tenth embodiment of the
5 present invention. This image coding apparatus comprises
4 processing sections of color image £field coding section
1301, color frame coding section 1302 for color image
coding, binary image field coding section 1304, and
binary image frame coding section 1305 for binary image
10 coding, and mode judgment section 1306 that judges for
each block whether to code from a color image signal in
field units or frame units.
On the input side of color image field coding
section 1301 and color image frame coding section 1302,
15 first switching section 1307 that switches the input
destination of color block images and second switching
section 1308 to input mode information 1333 to the coding
block corresponding to the judgment mode are placed. On
the input side of binary image field coding section 1304
20 and binary 4image frame coding section 1305, third
switching section 1309 to switch the destination of
binary block images is placed.
On the other hand, on the output side of color image
field coding section 1301 and color image frame coding
25 seétion 1302, fourth switching section 1310 to switch
coding image signals to be output to external devices

between both coding sections is placed. On the output



as a franme down-sanpling i mge. 20 Second sw tching section 306

sel ects either the field down-sanpling i mage or frane down-sanpling
I mage according to node information 311 and inputs it to coding
section 303. Codi ng section 303 codes the binary bl ock imge

I nput and out puts codi ng i mage signal 312. For exanpl e, when
down-sanpl i ng a 4X4-pi xel bl ock to 2X£épixel bl ock, the restoring
accuracy when it is 29

restored by up-sanpling may vary greatly dependi ng on t he nature of

the i mage bet sdde Ofambndowhisags ifrice bhcodingf sebd idowl-Hphgindhpinary
FI G 14 shows a case where a 4X4-pixel block is 5 frame-down-sanpled to a
2X2- pi xel bl othaged framecafling sectionXd 3ixelf i talswihchimg spwtt bbdock
in FIG 14, 4 pixels

(W]

10

20

1311 to switch coding image signals to be output to
external devices between both coding sections is placed.

Color 1image field coding section 1301 is a
processing function to code color block images in field
units, while color image frame coding section 1302 is
a processing function to code color block images in frame
units. Binary image field coding section 1304 is a
processing function to code binary block images in field
units, while binary image frame coding section 1305 is
a processing function to code binary block images in
frame units.

The operation of the image coding apparatus
configured as shown above 1is explained below. Color
digital images are input to mode judgment section 1306
and first switching section 1307 as color block image
1321 as color block image 1321 divided by a block division
section that is not shown in the figure into two-
dimensional blocks made up of a plurality of pixels.

Mode judgment section 1306 selects either coding
in field units or coding 1in frame units using
distribution and correlation, etc. of pixel values from
color block image 1321 input. The selected coding mode
is output as mode information 1333.

First switching section 1307 inputs color block

image 1321 to either color image field coding section

25



remain affected by a restoring error after restoring. FI G 15

shows a case where the 4X4-pixel block shown in FIG 14 is
field-down-sanpled to a 2X2-pi xel block and 10 restored to a 4X4-pixe

bl ock. FI G 15 shows that when t he bl ock synthesized fromthe odd field
and even field I s down-sanpled to the 2X2-pixel block which is up-
sanpl ed again to the 4X4-pi xel block, field-rearranged and restored,
there is no restoring error. Therefore, 183 in the case of the i nput bl ock
sown in FIG 14, node j udgment section 304 should judge the field down-

sanpling nbde1301 or coldWdimayegierime endd Dng384 cdiMinles3 eaclceb fdong
I mges and field inages of the input block into a 20 plurality of areas
according to themudel isfoemit £on 1333own-sanpling and cal cul ates

di stribution value Q for each area. Q=1Jerr](p - av)[err]
where p is a pixel oal the pianear eanhd aecondswi/ecadgag 2boectabue 1508
pi xel values in the area. The node with a snaller di stribution val ue

i s sel ected asnphe sradald drifonmadion 1333 to AcrLbhdirngollorn hegue i ld
enbodi ment descri bed
5 coding section 1301 or color image frame coding section
1302 according to mode information 1333.

Color image field coding section 1301 codes mode
information 1333 and then codes and outputs color block
image signal 1321 for each field.

10 Color image frame coding section 1302 codes mode
information 1333 and then codes and outputs color block
image signal 1321 in a frame structure.

Fourth switching section 1310 selects the output
of color image field coding section 1301 or the output

15 of color image frame coding section 1302 according to
mode information 1333 and outputs it as coding color
image signal 1334.

Third switching section 1309 inputs binary block
image 1322 divided by a block division section that 1is

20 not shown in the figure into two-dimensional blocks made
up of a plurality of pixels to binary field coding section
1304 or binary frame coding section 1305 according to
mode information 1333.

Binary image field coding section 1304 codes and

25 outputs binary block image 1322 for each field. Binary
image frame coding section 1305 codes and outputs binary

block image 1322 in a frame structure.



30 above, for binary digital inmages with an interlaced structure,
sel ecting the down-sanpling nmethod with a hi gher efficiency, either

field units or in frame units through node judgnent section 304 will
make it 5 possible to inprove the coding efficiency. The prese
enbodi nent uses first sw tching secti (ag 305 and second sw tching

section 306,
only one

but it is al so possible td obtain the sane effect using
of them 10 (Si xth enbodi nent) FIG 16 is a

in

nt

bl ock di agram of th&lifitdyeswictobimg sectihppaldtdssed®cts dtheesutpus oifxt h
embodi ment of the present invention. In FIG 16, the same signals as
those 15 inbimaryfinagevddieedtceddmy seii®@n3lipd essitdieeddubput of

sane nunbers

ot

10

20

25

and their explanations are omtted.
binary image frame coding section 1305 according to mode

information 1333 and outputs it as coding binary image
signal 1335.

According to the present embodiment described
above, applying coding of binary digital images
according to mode information of color digital images
to color digital 1image signals with an interlaced
structure and binary digital images eliminates the
necessity of coding mode information of binary digital
image mode information and makes it possible to improve
the coding efficiency.

The present embodiment wuses first to third
switching sections 1307, 1308, and 1309, and fourth and
fifth switching sections 1310 and 1311, but it is also
possible to obtain the same effect using only one of the

input side or output side of the coding section.

(Eleventh embodiment)

FIG.24 is a block diagram of the image decoding
apparatus that relates to an eleventh embodiment of the
present invention. In FIG.24, the same signals as those
in the tenth embodiment shown in FIG.23 are assigned the
same numbers and their explanations are omitted.

This image decoding apparatus comprises mode

decoding judgment section 1401 that decodes coding mode



Thi s i mage decodi ng apparatus conpri ses decodi ng section 611 that
decodes binary bl ock i nages from i nage coding signals, field
up-sanpling section 612 that 20 up-sanples binary block inmages in field
units, and frane up-sanpling section 613 that up-sanples binary bl ock
i mages in frame units. The output of decodi ng section 611 is given to
field up-sanpling section 612 or frane p-sanpling section 613 via
first switching section 614 25 switched and controlled by node information
311, while infdemadtippn HFfohi ebd g seopbirnd meard | @0g6hd dr334 anmeolor
up-sanpling section 613 is output via second sw tching
31 secti dm#®dé e rdhedeammdltogt s@detioby Inidi2 ithfadr decodes colbdln
The operation of the i mge decodi ng apparat us configured as shown
above i s expl &edkbihewe sDEgudi idie coding color image signal in field
units, color image frame decoding section 1403 that
5] decodes color block images from a coding color image
signal 1334 in a frame structure, binary image field
decoding section 1404 that decodes binary block images
from coding binary image signal 1335 in field units, and
binary image frame decoding section 1405 that decodes
10 binary block images from coding binary image signal 1335
in frame units.
On the input side of color image field decoding
section 1402 and color image frame decoding section 1403,
first switching section 1406 is placed, while on the
15 input side of binary image field decoding section 1404
and binary image frame decoding section 1405, second
switching section 1407 is placed. Furthermore, on the
output side of color image field decoding section 1402
and color image frame decoding section 1403, third
20 switching section 1408 is placed, while on the output
side of binary image field decoding section 1404 and
binary image frame decoding section 1405, fourth
switching section 1409 is placed.
The operation of the image decoding apparatus
25 configured as shown above is explained below. Mode

decoding judgment section 1401 decodes color image mode

information 1410 from coding color image signal 1334.



5 section 611 decodes bl ock i mages from i mage codi ng signal 312 and

out puts binary bl ock decodi ng i mage signal 620. First swtching
section 614 inputs binary bl ock decodi ng i mage signal 620 to either
field up-sanpling section 612 or franme up-sanpling section 613
according 10 to node information 311. Fi el d up-sanpling section
612 up-sanples the given bl ock i mages4én field units and outputs

bi nary bl ock decodi ng i nages. Frame up-sanpling section 613

up- sanpl es the gi veps L3 W0k hiR0PS d e okl AR SLINBHAE ADE1AY MY For

bi nary bl ock decodi ng 1 mag ond swi tching section

sel ects ei thefnbe, o1qnt P45 40k of LEILLPRA! 18136 Hd S0aRAT Sl ol

si
of frame up-sanﬁﬁ?ng section 6 according to node ormati on

311 and out puj g b Qilrajoﬂbgh%@ég@efegh%gdecoddiﬁrﬁ%cgtﬂe‘ﬁl 1985 according

According to the present e ment scribe ove, applyling node

information 3gl4ef if5f EH%3%§99”§410. switching sections 614 and 615 to
codi ng i mage signals %5 own- sanpl ed taking account of the interlaced

structures Color image field decoding section 1402 decodes
color block images in field units from coding color image
signal 1334. Color image frame decoding section 1403
decodes color block images in a frame structure from
coding color image signal 1334.

10 Third switching section 1408 selects either the
output of color image f£field decoding sectioﬁ 1402 or the
output of color image frame decoding section 1403
according to mode information 1410 and outputs it as
decoded color block image 1411. Second switching section

15 1407 inputs binary coding image signal 1335 to either
binary image field decoding section 1404 or binary image
frame decoding section 1405 according to color image mode
information 1410.

Binary image field decoding section 1404 decodes

20 binary block images from coding binary image signal 1335
in field units. Binary image frame decoding section 1405
decodes binary block images from coding binary image
signal 1335 in a frame structure.

Fourth switching section 1409 selects either the

25 output of binary image field decoding section 1404 or
the output of binary image frame decoding section 1405

according to mode information 1410 and outputs it as



makes it possible to correctly decode binary digital | mages with an

I nterlaced structure. 32

The present enbodi nent uses first sw tching section 614 and second

swi tching section 615, but it is al so possible to obtain the sane
effect using only one of them 5 (Sevent h enbodi nment)

FIG 17 is a block diagram of the inmage decdddi ng apparatus that rel ates
to a seventh enbodi nent of the present invention. In FIG 17, the sane

bl ocks and si@é@baedl(bia-safgo%qddktma}‘g@rjblgr_rbodi ment shown in FIG 10
and the sixth enbodi nrent shown in FIG 16 are assigned the sane

nunbers and their exdd@paingsStar et thedsent embodlifieht Mes 8£§0ddA0
apparatus conprises decodi ng section 611 that decodes binary bl ock
i mages from id®@@e, for coding image signals of color digital images
with an interlaced structure and binary digital images,
5 carrying out decoding according to color image mode
information decoded by mode decoding judgment section
1401 for both color images and binary images allows
correct decoding without using binary image mode
information.

10 The present embodiment uses first and second
switching sections 1406 and 1407 and third and fourth
switching sections 1408 and 1409, but it is also possible
to obtain the same effect using only one of the switching
seqtions.

15
(Twelfth embodiment)

FIG.25 1is a block diagram of the image coding
apraratus that rélates to a twelfth embodiment of the
present invention. While the tenth embodiment

20 described above aetermines whether to perform coding
from color block image signal 1321 in field units or frame
units, the present embodiment determines whether to
perform coding from binary image signal 1322 in field
units or frame units. In FIG.25, the blocks and signals

25 with the same functions as those in the tenth embodiment
shown in FIG.23 are assigned the same numbers and their

explanations are omitted.



15 coding signals, up-sanpling section 701 that up-sanples bl ock

I mges, field/frame rearrangenent section 162 that rearranges bl ock

i mages froma field structure to frane structure, first and second

swi tching sections 153 and 156 that are placed before and after

field/ frame 20 rearrangenment section 162. The operation of the

| mge decodi ng appar at us configured a$8shown above is expl ai ned bel ow.
Decodi ng section 611 decodes bl ock inages fromimge codi ng signa

312 and outputs a brRaryobleytkt d660doky itiRge Hmafal . cobing apPRr&AHWEI N
section 701 wup-sanples the block decodi ng i mage signal. At this

time, node ingenhFaldwPed as sHAwnhgbokfe ik eslp 1decnedange LBRAE TH Y BaAInd Oy be
up- sanpl ed 33 i s down- sanpl ed

is given to fangttel isAPEDdimagecdighal is 829tidus bib3 BNEeckSBivision

section which is not shown in the figure into two-

5 dimensional blocks made up of a plurality of pixels, and

input to mode judgment section 1306 and first switching

section 1307 as binary block image 1322.

Mode judgment section 1306 judges eitﬁer coding in

field units or coding in frame units using distribution

10 and correlation, etc. of pixel values from binary block
image 1322 input and outputs it as mode information 1800.

First switching section 1307 inputs binary block
image 1322 to either binary image f£ield coding section
1304 or binary block image framg coding section 1305

15 according to mode information 1800. Second switching
section 1308 inputs mode information 1800 to either
binary image field coding section 1304 or binary image
frame coding section 1305 according to mode infofmation
1800.

20 Binary image field coding section'1304 codés mode
information 1800 and then codes binary block image 1322
for each field and outputs it. Binary image frame coding
section 1305 codes mode information 1800 and then codes
binary block image 1322 in a frame structure and outputs

25 it.

Fourth switching section 1310 selects either the

output of binary image field coding section 1304 or the



| f node information 311 indicates the field node, first switching
section 153 inputs the up-sanpled images 5 to field/franme rearrangenent
section 162, and if node informati on 311 indicates the franme node, it
ski ps field/ frame rearrangenent section 162. : Field/frane
rearrangenent section 162 rearranges field-structured bl ocks which
have a structure with two 10 continuous #9elds as shown in FIG 11 for
each line and transforns theminto a frame structure in which pixels

bel ongi ng to bwadit! dst ShwWhairy FliGalde arerhineedce@ing Sékerai elyséser
each |ine. Second switching section 156 selects either the 15

out put of fi ehelloraiengedd aNgaBenin S66hb2AL 021600 Nend outgd@hal itthads
ski pped field/frame rearrangenment section 162 according to node

i nformation 3&bdanty euinuEs Hhageysignaldigional Tdecedidigit8RIG P seradidR9.
According to the present enbodi nent described 20 above, applying node

information 31309 ivppuaBd cEC®AIblock Sihaghi NP 3ECHi@IFdD3pgnd Hitard

field/ frame rearrangenent section 162 to coding inage signals

down- sanplzed fakiingi &g Ceerit idnt BRaltNtieY | A6€d sHdwigt BIhe the figure into
two-dimensional blocks made up of a plurality of pixels
to either binary color field coding section 1301 or color
image frame coding section 1302 according to mode
information 1800.

10 When color block image 1321 is input to color image
field coding section 1301, color block image 1321 is
coded for each field and output. When color block image
1321 is input, color image frame coding section 1302
codes color block image 1321 in a frame structure and

15 outputs it.

Fifth switching section 1311 selects the output of
color image field coding section 1301 or the output of
color image frame coding section 1302 according to mode
information 1800 and outputs it as coding color image

20 signal 1802.

According to the present embodiment described
above, for color digital image signals with an interlaced
structure and binary digital image signals, carrying out
coding of color digital images according to mode

25 information of binary digital images eliminates the
necessity of coding mode information of color digital

image and makes it possible to improve the coding



makes it possible to correctly decode binary digital 25 imges with an

I nterlaced structure. (Ei ght h enbodi nent)

34 FIG 18 is a block diagram of the imge coding appar at us
that relates to an eighth enbodi rent of the present invention. This

| mage codi ng apparatus conpri ses field notion inference section 801
that uses field inages 5 and decoded refgpence i mages of the input block
to carry out nmotion inference in field units, frame notion

i nf erence sec%kﬁ%_ 92 %hat uses franme i mges and decoded reference

| mges of the Tnpu BlGEK to carry out notion inference in frane
units, field notion conpensation 10 section 803 that carries out notion
conpensation in field units fromnotion vectors which are the

i nf erence resqhﬁﬁirteengﬁlféﬁﬁgdggﬁhgp)inference section 801 and reference

FIG.26 is a block diagram of the image decoding apparatus
5 that relates to a thirteenth embodiment of the present
invention. It is an example of the decoding apparatus
of the <c¢oding image signal coded by the twelfth
embodiment above and the same signals as those in the
twelfth embodiment shown in FIG.25 and the same functions

10 as those of each part of the eleventh embodiment shown
in FIG.24 are assigned the same codes.

In FIG.26, mode decoding judgment section 1401 is
the section that decodes mode information 1800 from
coding binary image signal.

15 The operation of the 1image decoding apparatus
configured as shown above is explained below. Mode
decoding judgment section 1401 decodes mode information
1800 from coding Sinary image signal 1801.

First switching section 1406 inputs coding binary image

20 signal 1801 to either binary image field decoding section
1404 or binary image frame decoding section 1405
according to mode information 1800.

If coding binary image signal 1801 is input to binary
image field decoding section 1404, binary block images

25 are decoded from coding binary image signal 1801 in field
units. If coding binary image signal 1801 is input to

binary image frame decoding section 1405, binary block



I mages, and frame notion conpensation section 804 that carries out
notion conpensation in frame units from 15 notion vectors which are the
inference results of frane notion inference section 802 and reference
I mages. This i mage codi ng apparatus further conprises coding section
805 that codes predicted i mages output fr field notion conpensati on
section 803 and frame notion conpensati on 0 section 804, decoding
section 806 that decodes the predicted i mages above, and nenory 807
that stores thBages agecswreP datgEsomrgodick ok enamy dimadews tghad ddP1l
controls first switching section 809 and second swi tching section 810
based on the }¥dgmEMaR@s§EERVFUres npde j udgment section 808 that
carries out node judgnent . based on the predicted errors of predicted
i mages out put TR BRAf S bt abinen tRFpénsatl bABsEalentsod Hryerr &he

35
output of binary image field coding section 1404 or the

[@]]

output of binary image frame coding section 1405
according to mode information 1800 and outputs it as
decoded binary block image 1412,

Second switching section 1407 inputs coding color
image signal 1802 to either color image field decoding
10 section 1402 or color image frame decoding section 1403

according to binary image que information 1800.

If coding color image signal 1802 is input, color
image field decoding section 1402 decodes color block
images from coding color image signal 1802 in field units.

15 If coding color image signal 1802 is input, color image
frame decoding section 1403 decodes color block images
from coding color image signal 1802 in a frame structure.

Fourth switching section 1409 selects either the
output of color image field decoding section 1402 or the

20 output of c¢olor image frame decoding section 1403
according to mode information 1800 and outputs it as
decoded color block image 1411.

According to the present embodiment described

above, for coding image signals of color digital images
25 with an interlaced structure and binary digital images,
carrying out decoding according to binary image mode

information decoded by mode decoding judgment section



noti on conpensation section 804. ' The operation of the imge
codi ng appar at us configured as shown above is expl ai ned bel ow. Bi nary
digital images divided by a block division section that 5 1is not shown in
the figure into two-di nensional bl ocks made up of a plurality of pixels
are input to node judgnent section 808 and codi ng section 805 as i nput

| mge signal 821 for each bl ock. 52 Mode judgnent section 808
conpares field predicted 10 inmage signal 824 and frane predi cted i nage

si gnal 825 0NESE! Beleh t BS 1HC L SR dTOBLARAPTRRAIAL Ol 11 0ys

predi cted errors and outputs It "'as np or ma

Tage Si nal BOLTS0 80 FOParGhoo T FaG i GRS Bbo AL Prel (ATS B

out puts L quggigg vector 822. Frame notion |nference

section 802 carries out nmotion inference frominput inmage signal 821
and reference image signal 828 in a frame structure and 20 outputs
frame notion vector 823. Field notion conpensation section 803

uses 5 (Fourteenth embodiment)

FIG.27 is a block diagram of the image coding
apparatus that relates to a fourteenth embodiment of the
present invention. This -image coding apparatus
comprises memory 1900 that stores input images, field

10 pixel wvalue distribution survey section 1901 that
surveys in field units the distribution status of the
pixel values of pixels peripheral to the target pixel,
frame pixel value distribution survey section 1902 that
surveys in frame units the distribution status of the

15 pixel values of pixels peripheral to the target pixel,
probability distribution determination sections 1903
and 1905 that determine probability of the pixel value
of tﬁe target pixel using a probability distribution
table in FIG.28 according to the distribution status of

20 peribheralpixelvalues,arithmeticcodingsections1904
and 1906 that arithmetically codes the pixel values of
the target pixel according to the determined probability
distribution, mode judgment section 1207 that compares
the coding signal coded in field units and coding signal

25 coded in frame units and judges field/frame modes and
outputs mode information, and switching section 1908

that switches output signals between arithmetic coding



reference i mage signal 828 and field notion vector 822 to carry out

noti on conpensation in field units and outputs field predicted inage
824. 25 Frame notion conpensation section 804 wuses

reference image signal 828 and franme notion vector 823 to carry out
noti on conpensation in a frane structure

36 and outputs frame predicted i nage 88gnal 825. First
switching section 809 selects either field predi cted i mage signal 824

or frame predsgl84 dA8AD04 and 1Y B0 AEEROLBI AR HDEE ir&‘f@&ﬂi%tﬂﬂhff%
and inputs 5 it to coding section 805 and decodlng section

Codi ng section 805 ¢R gesolprbqlgtigﬁgeo%l gq_q,{e 2lnaae lé%dygnghe Bb%&lé?ﬁﬁg

i mage signal and node informtion 826 and oufputs codi nhg | frage si gnal

T
digital image signal 1910 divided by a block division
5 section which is not shown in the figure into two-
dimensional blocks made up of a plurality of pixels is
input and stored in memory 1900 first.
Field pixel value distribution survey section 1901
and frame pixel value distribution survey section 1902
10 read pixel values of pixels peripheral to the pixel to
be coded from memory 1900 and detect the distribution
status of the pixel values read.
FIG.29A and FIG.29B show blocks divided into 8
X8 pixels and the pixel at pixel position A is the pixel
15 to be coded. The black hatched pixels indicate coded
pixels. Field pixel value distribution survey section
1901 outputs pixel values at pixel positions B, C, and
D shown in FIG.29A as the peripheral pixél values of the
pixel to be coded A. Frame pixel wvalue distribution
20 survey section 1902 outputs pixel vélues at pixel
positions B, C, and D shown in FIG.29B as the peripheral
pixel values of the pixel to be coded A.
Probability distribution determination section
1803 for field images determines probability
256 distribution of the pixel value of the pixel to be coded
from the distribution status of the peripheral pixel

values determined by field pixel wvalue distribution



and node information 826 and outputs a decodi ng i mage si gnal .

Menory 807 stores the decodi ng i mage signal and out puts reference

i mge signal 828 to the input block. 15 Second swi tching section 810
selects either field notion vector 822 or frame notion vector 823
accordi ng to nmode information 826 and outputs it as notion vector

si gnal 829. For exanple, the folgow ng gives a detailed 20
explanation in the case where the pixel status input section shown in

FIG19 is i ' J i L '
o B SR AT 01 18 exppBl g5 (p. . PIohy! (BRI

section shown In ( _ . _ nce section
002 e "1 SHEDER | B1GRx 22 OHLPRH A LELOULAL be i e oY e
wi ndow Corresi)wj.ﬂgbéob&g%kj RRUG .bIISO;tht(thxgk ‘Qﬂiitté 9% 0.25 according
to the probability distribution table in FIG.28.
5 Arithmetic coding section 1904 applies arithmetic coding
to the pixel value o0of target pixel A based on the
probability distribution determined by probability
distribution determination section 1903 and outputs a
coding image signal.

10 On the other hand, probability distribution
determination section 1905 for frame images, determines
probability distribution of the pixel value of the pixel
to be coded from the distribution status of the
peripheral pixel values determined by f;ame pixel value

15 distribution survey section 1902. For example, if (B,
C, D) is (black, black, black), the probability that
coding target pixel A will be black is 0.95; that of white
is 0.05 according to the probability distribution tablé
in FIG.28. Arithmetic coding section 1906 applies

20 arithmetic coding to the pixel value of target pixel.A
based on the probability distribution determined by
probability distribution determination section 1906 and
outputs a coding image signal.

Mode judgment section 1907 compares for each block

256 the coding image signal obtained based on the probability
distribution surveyed on the distribution status of

pixel values in field units and the coding image signal



37 (i,j) inthe top left corner) is set, the search w ndow IS

noved on the reference inage to search the area of pi xel statuses
simlar to the input block. The area enclosed with a solid line of the
reference image showmm 5 in FIG19 is the initial position of the search
w ndow and the area enclosed with a dotted line is the area

searched. The notion direction and distancg fromthe area encl osed
with a solid line to the area enclosed with a dotted line is notion

vector 823. |8cfkGtleh Bd¥e804h Fhe 1Pro¥aBLON1 Ct? (ﬁlétrﬁgutlon surveydd

frame notion conpensation section 804, a sear w ndow 1I's noved “on

reference | mgg wé c?fQ@E:Q*bQﬂ:i&n statHE%?"pi’ﬁE&%a&%%sa&% ERant 68liSt s
i ncluded in the search wi ndow after the novenment iIs output as

predi cted i meggg %@d§@§ the field/$Prdne AbARS ANdsefllcdth ARt EBR one
I nference section 1 detects the notion vector using the odd field

bl ock angi the ad%ﬁbﬁhéﬂ e&sa@ncgeh@g&e %ﬁﬁi/mdd\:[ﬁh@szol'@n%s mode
detects the notion vector using the even field block and
5 information 1915.

Switching section 1908 selects either a coding
image signal in field units or coding image signal in
frame units according to mode information 1915 and
outputs it as coding image signal 1916.

10 According to the present embodiment described
above, when determining probability distribution of the
pixel value of the pixel to be coded according to the
distribution status of peripheral pixel values and
arithmetically coding binary digital images with an

15 interlaced structure, judging the method for determining
for each block probability distribution with a better
efficiency, whether in field units or in frame units by
the mode judgment sectioﬁ and switching it makes it
possible to improve the coding efficiency.

20 Thepresentembodimeﬁtshow38><8-pixelblocks,but
it is also possible to apply the same procedure to any
mXn-pixel blocks.

FIG.29 uses 3 pixels B, C, and D as the pixels
peripheral to the pixel to be coded, but it is also

25 possible to use more pixels.

(Fifteenth embodiment)



20 the even field reference i mage shown in FIG 21. Field nmot i on

conpensati on section 824 predicts an odd field predi cted i mage from
the odd field reference i nage and detected notion vector and predicts
an even field predicted image fromthe even field reference i nage and
25 detected notion vector. Mode judgnent section 808 checks the
| evel of match between the original ipgput block odd field and odd
field 38 predi cted image. It
al so checks the lev t o] VeR of nd
even field prechtéﬁyﬁﬁ%ggs %H%PSEﬁﬁgig %QQgé% %r%ﬁ? he%%s&ﬁgna

of match of bgﬁ;é{?tg¥eghf%gy%fgﬁ o 0dd f %efgﬁﬁééﬁfﬂegﬂbgdfﬁ%ﬁ@ Fiehd

eval uati on val al so check e | eve mat c et ween e I nput

bl ock and frage gl CiRbentsod MEE FIRCRY | (GUMLAS LRG AT £l YaE! On

value with d eval uafion val'ué an selects t

in the fourteenth embodiment shown in FIG.27 are assigned

5 the same numbers and their explanations are omitted.
This 1image decoding apparatus comprises field

pixel value distribution survey section 2001 that
surveys the distribution status of pixels peripheral to
the target pixel in field units for the pixel value data
10 of pixels already decoded, frame pixel value
distribution survey section 2002 that surveys the
distribution status of pixels peripheral to the target
pixel in frame units for the pixel value data of pixels
already decoded, probability distribution determination
15 section 2003 that determines the probability
distribution corresponding to the distribution status
of pixels peripheral to the target pixel, and arithmetic
decoding section 2004 that arithmeticélly decodes the
coding image signal to be decoded. It also comprises
20 memory 2005 that stores the image decoded by arithmetic
decoding section 2004, first switching section 2006 that
selectively inputs the image stored in memory 2005 to
either field pixel value distribution survey section
2001 or frame pixel value distribution survey section

25 2002, and second switching section 2007 that switches
the distribution status of peripheral pixels to be input

to probability distribution determination section 2003.



hi gher | evel of match and uses it as node information 10 827.

According to the present enbodi nent descri bed above, for binary
digital images with an interl aced structure, selecting the notion
conpensati on bl ockwhi ch has | ess notion conpensation predicted errors
by node 15 judgnent section 808 nmakes it possible to inprove the

codi ng efficiency. (Ninth enbodi nensy FI G 22 shows a bl ock
di agram of the inage decoding 20 apparatus in a ninth enbodi mrent of the

present invention. qgne JdRaFLGiZAH e T iin%aésﬁ%;css&fﬁg | fphae Rt N

enbodi nrent shown in FIG 18 are assi gned e sane nu and their

expl anations @bRsAUied: as shown IBoyd "REC LEGRAIRLAPBANYNS RUTL SeS

field 25 notion conpensation section 1201 that orms notion

ot o AALEAI{ B A0 bSO LSRN val Bt bRV O
the pixels already decoded stored in memory 2005 to field
5 pixel value distribution survey section 2001 or frame
pixel value distribution survey section 2002 according
to mode information 1915.
In field pixel value distribution survey section
2001, suppose that pixel position A is the pixel to be
10 decoded in the block to be decoded illustrated in FIG.29A,
the black hatched pixels are already decoded and the
pixel values at pixel positions B, C, and D are output
as the pixel values peripheral to pixel A to be decoded,
~while in frame pixel value distribution survey section
15 2002, in the block to be decoded illustrated in FIG.29B,
the pixel values at pixel positions B, C, and D are output
as the pixel values peripheral to pixel A to be decoded
in the same wéy.
Second switching section 2007 inputs either the
20 distribution status of pixel values in field units or
in frame units to probability distribution determination
section 2003 according to mode information 1915.
Probability distribution determination section
2003 determines the probability distribution of pixel
25 wvalues of pixels to be coded according to the
distribution status of peripheral pixel wvalues

determined by field pixel value distribution survey



39 that perfornms notion conpensation in a frame structure using a
reference i mage and notion vector, and decodi ng section 1203 that
decodes a codi ng i mage signal. Furthernore, first switching section
1204 that switches 5 the input destination of the notion vector and second
switching section 1205 that switches the input destination of the
decoded reference i mage are pl aced I nsg he 1 nput stages of field notion
conpensati on section 1201 and frame notion conpensation section 1202.

o0 200 1 BB casiondR Lo A0aREC A 1200 Pta LSRR o o\,

out put source™ 0 e predicted Tna I'ng “Sec

1203 is pl acegeig'l ?J;?neé’b’w“t }r%i 39€%ne cafk ]:)'felc%dcgtorls%2”&%8;(%(3”%%%;15;?132%7

section 1201 an _ I'Oh conpensati'on se _
L2 1 1505 UMEEECHHI RnatoPLRNSS | VRS plRORE B PRl 9o ing
decoding appaggildS+ pixel A will be black is 0.75 and that of black
5 lis 0.25 according to the probability distribution table
in FIG.28.

Arithmetic decoding section 2004 decodes pixel
values according to the probability distribution
determined by probability distribution determination

10 section 2003 and outputs them as decoding image signal
2008. The output decoding image signal is input to memory
2005 and stored therein.

According to the present embodiment described

above, for the image decoding apparatus that decodes

15 pixel values of binary digital images using arithmetic
coding, when determining the probability distribution
of the pixel value of the pixel to be decoded according
to the distribution statﬁs of pixel values of pixels
peripheral to the pixel to be decoded, it is also possible

20 to correctly decode images with an interlaced structure
by using mode information 1915 and first and second
switching sections 2006 and 2007.

FIG.29A and FIG.29B show cases where three pixels
B, C, and D are used as pixels peripheral to the pixel

25 to be coded, but it is also possible to use more pixels.

(Sixteenth embodiment)



configured as shown above is expl ai ned bel ow. Reference | mage signa

1210 is input to either field notion

noti on conpensation section 1202 by second swi tching section 1205
accordi ng to node information 826. Mbtion vector signal 829
Is input to either field noti on conpensation section 1201 or frane
notion 25 conpensation section 1202 by fi3%t sw tching section 1204

according to node infornmation 826.

Field notion conpensation

section 1201 carriespPdl 31 shows a block diagram of the 1m%ge 48ding

noti on
vect or
si gnal
noti on
si gnal

conpensation using reference I mage signal 1210

not1 on

i gnal aBga-'rugachh ! d13b OWER Smpoanidifl d o edhel eriaatior

824

Frame notion conpensation section 1202 carries out

20 conpensation section 1201 or frane

5

COW*”@E%@H&i@hngﬂﬁ”ﬁi@”%@'r@@€ Sl vidkks and”sf?hh@%‘%ﬁtor
829 in a franme structure and

5

10

20

25

those in the eighth embodiment shown in FIG.18 and
fourteenth embodiment shown in FIG.27 are assigned the
same numbers and their explanations are omitted.

Section 2301 comprises field motion inference
section 801 shown and field motion compensation section
8603 in FIG.18, while section 2302 comprises frame motion
inference section 802 and frame motion compensation
section 804 in FIG.18. The motion vector 829 output by
field motion inference section 801 and frame motion
inference section 802 are transmitted via switching
section 826.

Section 2303 comprises field pixel value

distribution survey section 1901, probability

distribution determination section 1903 and arithmetic

coding section 1904 in FIG.27, while section 2304

comprises frame pixel value distribution survey section

1902, probability distribution determination section
1905 and arithmetic coding section 1906. FIG.32 shows
the functional block of the parts that relate to section
2303 and section 2304.

Mode judgment section 2305 compares coding image
signals of field predicted images and frame predicted
images output by sections 2303 and 2304 and selects the

mode with a shorter coding length and uses it as mode



outputs frame predicted i nage signal 825. Third sw tching section
1206 selects either field predi cted i mage signal 824 or franme
predicted image 10 signal 825 according to node information 826 and

i nput's it to decoding section 12083. Decodi ng section 1203
decodes codi ng i mage signal 827 using node information 826 and

predi cted i mage signal and out puts biGfary digital decodi ng i mage
signal 1211. 15 Menory 1207 stores decodi ng i nage signal 1211 and outputs
reference i megerS+aABE ik 19321 . According to the present enbodi nent
descri bed above, by carrying out notion conpensation which takes

account of the int Q‘rdx?@ﬁgrﬁlbrﬂé:t UpR MG APEYLRY sIRHE 020selct YRR bap 826,
first, second and third sw tching sections 1204, 1205 and 1206 to

codi ng i nmage asmrzadmw'é@cond sthe dieiRy N 88+t dioknf 9@@@%n¢aqd§$1ééti§e1y
possible to correctly decode binary digital imges with

interlaced stgwftdh@s a2%oding 1hRAgPT€5§AR1 %W&HEBS( s%@ﬁ:sloﬁBrQ@03
swi t chi ng sections 1204, %2 and 1%06 but i s al so possible
t o obtai n5t hey @ 3ef4f ecd gih@g;(p_nly one of them

Field arithmetic decoding section 2307 that
decodes the coding image signal arithmetically coded in
field mode and frame arithmetic decoding section 2308
that decodes the coding image signal arithmetically

10 coded in frame mode are also provided. Input/output
to/from field arithmetic decoding section 2307 and £frame
arithmetic decoding section 2308 is switched by third
and fourth switching sections 2309 and 2310 placed in
stages before and after it in synchronization with the

15 judgment mode.

The operation of the 1image c¢coding apparatus
configured as shown above 1is explained below. The
predictea motion compensation image obtained by
predicting motion compensation from the already coded

20 images by field motion inference/compensation section
2301 is input to field pixel value distribution survey
section 1901 and frame pixel value distribution survey
section 1902.

Field pixel value distribution survey section 1901

25 and frame pixel value distribution survey section 1902
survey pixel values of pixels at the same position as

the pixel to be coded at predicted motion compensation



41 (Tenth enbodi nent) FIG 23 is a block diagram of the

| mge codi ng apparatus that relates to a tenth enbodi nent of the 5
present invention. This inmge codi ng apparatus conprises 4 processing
sections of color imge field coding section 1301, color frame coding
section 1302 for color inmage coding, binary image field coding section
1304, and binary i mage franme codi ng s6ttion 1305 for binary inage 10
codi ng, and node judgnent section 1306 that judges for each bl ock

whet her to coﬂﬁlafgé)rgfgﬁallorazmggzgl)gr&kd' Bixels fﬂ)ék@p‘l‘ﬁf&lofhfe&%
units. he i nput side of color inmage field coding section

1301 and col or i n’&gplf;ra;rga £REI RGeSl Ahdw0Blockes Hhikdlasyy iﬁ'%'ongs X8
section 1307 that switches the |nput
pixels, while FIG.33A and FIG.34A show predicted motion
compensation blocks and FIG.33B and FIG.34B show the
5 block to be coded.

Supposing that the pixel to be coded is pixel A shown
in FIG.33B, field pixel wvalue distribution survey
section 1901 outputs pixel B in FIG.33A at the same
position as that of pixel A within motion compensation

10 prediction block and the pixel values of C and D which
are the peripheral pixels 1in field units as the
distribution status of the peripheral pixel values of
pixel A to be coded.

Supposing that the pixel to be cpded is pixel A shown

15 4in FIG.34B, frame pixel value distribution survey
section 1902 outputs pixel B in FIG.34A at the same
position as that of pixel A within motion compensation
prediction block and the pixel values of C and D which
are the peripheral pixels in £frame units as the

20 distribution status of the peripheral pixel valués of
pixel A to be coded.

Probability distribution determination sections
1903 and 1905 determine the probability distribution of
the pixel value of the pixel to be coded according to

25 the distribution status of the peripheral pixel values
determined by field pixel wvalue distribution survey

section 1901 and frame pixel wvalue distribution survey



destination of color block imges and second sw tching section 1308 to

| nput node information 1333 to the coding bl ock corresponding to the
judgnent node are placed. On the input side of binary imge field
codi ng section 1304 20 and binary imge frame coding section 1305,
third swi tching section 1309 to switch the destination of bi nary
bl ock i nmages is placed. On the ogéder hand, on the output side of
col or inmage field coding section 1301 and color image frame coding 25

section 1302, gkeytdy syghehi %f@cwn iB1Pgl 0 cSWig Fhlgot(bf@@k

whi
signals to be output to extern devi'ces bet ween codi hg Ysecti bns

is placed. Ong Ut pel b 43
si de of blnary&?ngge fle %P%gl%ég hi%of fﬁ%rvalue °E l}?rame

coding sectiof 130%e fdcﬁ&@ds"“wﬁﬁ' rtgesﬁfébﬁ{”d. 4311 trth £ % hGdH NPs

i mge signals to be output to external devi ces betmeen ot h codi ng

sections is phag@daccording to the probability distribution table in
5 FIG.35.

Pixel value coding means 1904 and 1906
arithmetically code ©pixels wvalues based on the
probability distribution determined by probability
distribution determination sections 1903 and 1905 and

10 outputs coding image signals.

Mode judgment section 2305 compares for each block
the coding image signal obtained based on the probability
distribution surveyved on the distribution status of
pixel values in field units and the coding image_signal

15 obtained based on the probability distribution surveyed
on the distribution status of pixel values in frame units
and judges the field/frame modes by selecting the one
with a shorter code 1length and outputs it as mode
information 2321.

20 Second switching section 2306 selects either a
coding image signal in field units or coding image signal
in frame units according to mode information 2321 and
outputs it as coding image signal 2320.

According to the present embodiment described

25 above, when determining probability distribution of the
pixel value of the pixel to be coded according to the

distribution status of pixel values of predicted motion



5 Color image field coding section 1301 is a processi ng

function to code color block imges in field units, while color imge
frame coding section 1302 is a processing function to code col or bl ock
I mages in frame units. Binary image field coding section 1304 is a 10
processing function to code binary block inmages in field units, while
bi nary i mage frane codi ng section 1305 is 63 a processing function to
code binary block imges in frame units. The operation of

bel ow, ol or  ©OREEIEA FLHR, 18R L AR A S CREA T NS I C R SR
bl ock | mage 130 0 dad oS BT bek oy ariret raCRRlperac ore, SLEPEE
pixel o o PbSAE o  IVECEIRCRo R0 AT Y ReRil ek,
correl at on, SrEPutR, Bl D53 udde fom Ndrh PLodK L pathas
The sel ected GOANY fGf t £8r! S e ASYTOU/d L PRTRLIAY YPPdbability

distribution in field units or in frame units and

switching them.

(Seventeenth embodiment)

10 FIG.36 shows a block diagram of the image decoding
apparatus that relates to a seventeenth embodiment of
the present invention. In FId.36, the same blocks and
signals as those in the ninth embodiment shown in FIG.22
and the sixteenth embodiment shown in FIG.31 are assigned

15 the same numbers and their explanations are omitted.

This image decoding apparatus comprises
field/frame motion compensation section 2500 that
creates predicted motion compensétion images from the
decoded reference images and received motion vectors,

20 etc. Field/frame motion compensation section 2500
comprises field motion compensatiqn section 1201, frame
motion compensation section 1202, a plurality of
switching sections 1204, 1205 and 1206 that switch
field/frame modes, and memory 1207 that stores decoding

25 images as reference images, etc. as shown in FIG.22.

The image decoding apparatus comprises field pixel

value distribution survey section 2501 that detects the



First switching section 1307 inputs col or bl ock | mage 1321 to either
color image field coding section

43 1301 or color inmage frame coding section 1302 according to
node i nformation 1333. On the other hand, second swi tching
section 1308 i nputs node information 1333 to either color inmage field
5 codi ng section 1301 or color inmage franmeggodi ng section 1302
according to node information 1333. Col or inmage field coding
section 1301 code nDde nformation 1333 and then,codes and outpu

col or bl ok BEREH EPanaf RE5EEy BErhORPEAS TS0thS Taggps, BURAE
frame codi ng gectlgn 13%%3 |nfornatggn 13%§ and the ]Jgﬂfs
and outputs ¢ F8M 6r%e P stf gﬂgl CPEPCR R ame 3Pt 6.

Fourth switch ngtsect 'djr%rla?’n%g ps&l{git éa&*&% %H_tspélrlbution survey section

2502 that detects the pixel status of pixels peripheral

(@]

to the target pixel from the predicted motion

compensation images in frame units.

It also comprises field pixel value distribution
survey section 2501, probability distribution
determination section 2503 that determines the
10 probability corresponding to the target pixel from the

distribution status output from frame pixel wvalue
distribution survey section 2502, and arithmetic
decoding section 2504 that carries out arithmetic
decoding based on the determined probability.

15 The operation of the image decoding apparatus
configured as shown above is explained below. First
switching section 2505 inputs the predicted motion
compensation image signal obtained from section 2500 to
field pixel value distribution survey section 2501 or

20 frame pixel value distribution survey section.2502
according to mode information 2321.

Supposing that pixel A is the pixel to be decoded
in the 8X8-pixel block to be decoded in FIG.33B, field
pixel value distribution survey section 2501 outputs

25 pixel B at the same position as pixel A in the motion

compensation prediction block illustrated in FIG.33A and

the pixel values of pixels C and D which are the pixels



of color image field coding section 1301 or the output 15 of col or inage

frame coding section 1302 according to node i nformation 1333 and
outputs it as coding col or i mage signal 1334. Third

swi tching section 1309 inputs binary bl ock I mage 1322 divided by a
bl ock division section that is 20 not shown in the figure into

t wo- di nensi onal bl ocks nade up of a pdaurality of pixels to binary
field coding section 1304 or binary frame codi ng section 1305

di . i ' 3 . j ., i el
gggfaglQgct?d%efégﬁeg%iegégggﬁk%gngagguﬁg_iQ%ﬁﬁpBFggﬁeﬁ%ﬁggﬁggﬁgbggg(E%ch
field. Binaryyyo | 4098, f EaTeacalidity S4G! 1 £9 1305462455, 259,04 BYh3 Y hary

bl ock i nage f%iﬁeln a franme structure.
i“fm fial EJ&{;E%&‘M#%Q%@;&QP@ 1%1%51%%91%{@1%‘8 UL RELo/a 1n dHLATY
ge field co g section Oor theé output o
8X8-pixel block to be decoded in FIG.34B, it outputs
9 pixel B at the same position as pixel A in the motion

compensation prediction block illustrated in FIG.34A and
the pixel values of pixels C and D which are the pixels
peripheral to pixel B as the peripheral pixel values of
pixel A to be decoded in frame units.

10 Second switching section 2506 placed on the output
side inputs either the distribution status of pixel
values in field units or the distribution status of pixel
values 1in frame units to probability distribution
determination section 2503 according to mode information

15 2321,

Probability distribution determination section
2503 determines the probability distribution of pixel
value of the pixel té be coded from the distribution
status of the peripheral pixel values determined by field

20 pixel value distribution survey section 2501 or frame
pixel value distribution survey section 2502. That is,
if (B, C, D) is (black, white, black), the probability
that the pixel value of pixel A to be coded will be black
is 0.75; that of white is 0.25 according to the

25 probability distribution table shown in FIG.35.

Arithmetic decoding section 2504 decodes pixel

values based on the probability distribution determined



bi nary image franme codi ng section 1305 according to node i nformation
1333 and outputs it as coding binary image 5 signal 1335.

According to the present enbodi ment descri bed above, applying coding
of binary digital inmages according to node information of color

di gital images to color digital inmge signals with an interlaced 10
structure and binary digital images elinmggtes the necessity of
codi ng node information of binary digital i mage node i nformation and

s A YATEI 15 o1 o RS TP o 70

present enbod uses o third SwW tchi'ng Sections

and 1309, and tourdfuands ¢ LLTHLIRIGRI NG S6etL0RS 13105300 1310, but

it is also possible to obtain e sa Ct ing onl'y one of the

| nput si de or out p“hc%ﬁ‘%lgﬁg.t he,Codi 09 SEELion Fn&tﬁogdilqlghetveate@&rnigbed

enbodi nment) I s a bl'ock dragram o I rage deco

apparat us thahlprogegFe nLOtﬁQ o Ry §at hd&HBag'ngnép%éaP@us th®f ®¥bodes
i nvention. In Fl 4, "the sane signal s as fhose

5 binary digital image pixel wvalues using arithmetic

decoding, when determining the probability distribution

of the pixel value of the pixel to be decoded according

to the distribution status of pixel values of the

predicted motion compensation images, using mode

10 information 2321 and first and second switching sections

2505 and 2506 also makes it possible to correctly decode

images with an interlaced structure.

(Eighteenth embodiment)

15 The present invention implements the processing of
the functional blocks shown in the first to seventeenth
embodiments by means of software using a program, and
carrying this program in a recording ﬁedium such as a
floppy disk allows it to be implemented on other

20 independent computer systems easily. FIG.37 shows a
floppy disk as an example of recording medium.

The present embodiment shows the floppy disk as a
recording medium, however, it is also possible to use
any IC card, CD-ROM, magnetic tape, and whatever medium

25 that allows the program to be recorded.

It is also possible to construct an image

coding/decoding apparatus that has the image coding



in the tenth enbodi nent shown in FIG 23 are assigned the 25 sane nunbers
and their explanations are omtted. Thi s i mage decodi ng appar at us
conpri ses node decodi ng judgnent section 1401 that decodes codi ng node
45 information from codi ng col or inage signal 1334, color i mge
field decoding section 1402 that decodes col or bl ock i mages fromthe
coding color inmage signal in field urgts, color imge frame decodi ng
section 1403 that 5 decodes color block imges froma coding color inmage

signal 1334 i s St Dingry, i i el on
1404 that de Ep%Igsﬁcblnary Epﬁgﬁﬁﬁﬁégesgdﬁ' W?Q E éﬂa g 1ngF qﬂ%ﬁge S|5%a
1335 in fiel d ary i mge frane decodlng section 1405 that
decodes 10 S$ﬁ§F§§ﬁv§%kto ii§§#”0n1coding bi nary i mage signal 1335

in frane units.

Industrial Applicability

5 As described above, the image coding apparatuss and
image decoding apparatuss that relate to the present
invention are useful for dividing digital images with
an interlaced structure, coding/decoding them for each
block, and suitable for improving the coding efficiency

10 by selecting a mode with a better coding efficiency
taking account of the field structure or frame structure

for each block.



On the
i mage

1
pl aced, “whi'l e"on"the ™5 input side of binary inmhge 1?1‘%1’-@1"%30%15’@55%“591
and binary image frane decodi ng sect|owcﬁﬂg§np§gp09%edJ;m

1404

me “l lm"ﬂ "ML | mage field decodi ng section 1402 and col or
tion 1403, first swtchirng-section—1t406—rs

swi tching section 1407 is placed. Furthernore, ongA Bfims) E@ggégi %ﬁ REl
color image field decoding section 1402 gg and pﬂngﬁ?ﬂeﬁj .. e &g
section 1403, third 20 switching section 1408 i Srdb """" g 51 """""
out put side of binary image field gﬁﬁgﬂﬁ 5 &404 """" PEBEC .
bi nary i mage frane decodi ng section 140 rth smntchlng sectron

1409 is pl aced. The operation of the inmage decodi ng apparatus 25

configured as shown above is explained bel ow. Mbdde
section 1401

col or

| mage sT gna

10

15

20

25

ecod color |nag

nfornatlon 1410 from codi ng
mage ¢

glng appara comprising: 46
field-unit processing means for processing pixel blocks
obtained by dividing binary digital images in field
units;

frame-unit processing means for processing pixel
blocks obtaiﬁed by dividing said binary digital images
in frame units;

mode judging means for judging in block units
whether to process said pixel block in field units or
frame units;

switching means for switching input or output
to/from said field-unit processing means and said
frame-unit processing means according to mode
information indicating the judgment result of said mode
judging means.
2. The image coding apparatus according to claim 1,
wherein:

said field-unit processing means performs coding
processing on said pixel blocks in field units;:

said frame-unit processing means performs coding
processing on said pixel blocks in frame units.
3. The image coding apparatus according to claim 1,
wherein:

said field-unit processing means down-samples said

pixel blocks in field units:
This Sheet Has Been Replaced

LTI

decodi ng j udgment




col or SmﬂﬂllllﬁlﬂﬁmﬂlﬁSOSeL?FSf "% 1902 or col or :gg: S"m‘*“ At e

section 1408 atcdtdi®ng” mode information 1410. 5 ’[’
field decodi ng section 1402 decodes col or bl ock inages

from codi ng col or inmage signal 1334. Color image frane decodlng
section 1403 decodes col or bIock imaggs In a frane structure from
codi ng col or inage signal 1334. Third smﬁtching section 1408
selects either the t Qof. col or t|on 402
or the o output BedErRERII ’? T R L e S e

accordi ng tofgng 'Qf é % %%%gm g&ouéguts |t as decoded col or

bl ock i nage eco chlng 15 1407 inputs b|nary codi ng
[ [ | 1335 t th field d t

L,?""%Fni'ri”f‘mge $a M g ot RyR8S 18R R0 ST aRRy D638 0BTl
mode oo IR g ca AR, gf&r%gg&% dald figcprdlag segtion

1404 decodes b|nary r'om I'Ng b|nary I rege " signa

infield gnl tér Pﬁ“@fé{me”‘?ﬂitsr%% (Sing ggitd' BQ.njaAi%;' digital images

and outputs mode information that indicates judgment

results.
4. The image coding apparatus according to claim 1,
wherein:

10 said field-unit processing means carries out

motion compensation on said pixel blocks in field units
to create field predicted images;
said frame-unit processing means carries out
motion compensation on said pixel blocks in frame units
15 to create frame predicted images:
said mode judging means judges whether to carry out
motion compensation in field units or in frame units when
coding said binary digital images and outputs mode
information that indicates judgment results.
20 5., The image coding apparatus according to claim 1,
wherein:
said field-unit processing means comprises:
field change point detecting means for
detecting pixel value change points in field images;
25 field predicting means for predicting the
next pixel value change position £from a change position

where a pixel value change has already been detected in

Uil



??Sﬁgeiﬂlﬂﬂﬂﬂﬁlﬂﬂﬂﬁlﬂ I et o T ening section 1400 sel Sers o ther the

25 out put of |nary i mage field decodi ng section 1404 or t he out put of
bi nary i mage frane decodi ng section 1405 according to node information
1410 and outputs it as 47

decoded bi nary bl ock i mage 1412. 7®ccording to the present

enbodi nment described above, for coding i mge signals of color digital

| mages %%nhptgigagpquﬁ%%gqture and binary digital imges, 5
carrying out eco I ng accordi ng ¢ol or i mage node I nformation

decoded by npde decoding éijgggeggdgq} g&%%?ngo\,}_f?é ﬁQ{%ﬁé %%E[ar' W@S

and binary inages allows correc nary 1 nag
mode ' nf@é%te' BBtween a change point detection position detected

by said field change point detecting means and a change
o point predicted position predicted by said field
prediction means; and
said frame-unit processing means comprises:
frame change point detecting means for
detecting pixel value change points in frame images:
10 frame predicting means for predicting the
next pixel value change position from a change position
where a pixel value change is detected in the same frame
image;
frame coding means for coding the difference
15 wvalue between a change point detected position detected
by said frame change point detecting means and a change
point predicted position predicted by said frame
predicting-means: and
said mode judging means compares the code length
20 of a coding image signal output from said field coding
means and the code length of a coding image signal output
from said frame coding means and carries out mode
judgment.
6. The image coding apparatus according to claim 1,
25 wherein:
sald field-unit processing means comprises:

This Sheet Has Been Replaced means for surveying the pixel value

BRI
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and 1409, Buttit"is®al*so possible to obtain the sane effec

one of the sw tching sections. 15 (Twel fth enbodi nen

FIG 25 is a block diagram of the inmge coding apparatus that relates
to a twelfth enbodi nent of the presemnti i nventi on. Wi | e t he

tenth enbodi ment 20 described above determ nes whether to perform

ini 5. the pribbBkE LEnt Rent “FSte i b andhacte b Lxtls belhsbhATR

frombinary ijymge signal, 1322 in field,.. uplts or frame units. In
FIG 25, the b %cﬁs%g%cp ngﬁé‘Ixsel i tfhl%Jﬁ% %“g'r?eq%'unct ions as those in the

(ot enbod et ons"HAbA, FLRF° e BRRANSH, T MBS 11T
distribution of the pixel value of said target pixel from
5 the distribution status that appears in said survey
result;
means for carrying out arithmetic coding on
the pixel value of said target pixel according to said
determined probability distribution;
10 said frame-unit processing means comprises:
means for surveying the pixel value
distribution status of already coded pixels peripheral
to a target pixel in a frame image;
means for determining the probability
15 distribution of the pixel value of said target pixel from
the distribution status that appears in said survey
result;
means for carrying out arithmetic coding on
the pixel value of said target pixel according to said
20 determined probability distribution.
7. The image coding apparatus according to claim 1,
wherein:
said field-unit processing means comprises:
means for creating a field predicted image by
25 carrying out motion compensation on said pixel block in
field units;

means for surveying the pixel value



shown ab&“”lllﬂ"&mnﬁlltﬂumefgwt h‘(la'hiarrglgﬁa(r:;di " aﬁ?gir ?;:Jsi nput ?:?rggiag:irgga?s

i s divided by a"bl'bck di*vi sion section which is not shown in the
figure into two- 5 dinensional blocks nade up of a plurality of pixels,
and I nput to node judgnent section 1306 and first sw tching

section 1307 as binary block image 1322. 72 Mode judgnent section
1306 judges either coding in field units or coding in frame units

usi g di Stri byt Len s ik 1 Bfds el 8l Ofh r 8Ly QodbdehsKAUeS d £ PLUIA Y

bl ock I mage nput an outputs It a I nfor mat |

First swtchi ety fddypui s A adyfjgg rlr_%% el.0 ei t her
bi nary i mage 8e?d codl ng gecf?%ni Qaﬁ_ 304 o?%bfﬁgﬁglb | oc |n§ e frame
codi ng section 1305 15 ,@g&ggdlngogo Ea kY i on (1 800. I§gﬁ93ql £
swi t chi ng section 1308 1 nputs nDdgﬂgn?ornafgg% 1800 top Y

bi nary image &iﬁ't%ﬁﬂfinnS&EtﬂlP@ 13041 0Fa Pl1BAG ¥ é&@ﬁetargetf pa%R Ledidi
section 1305 according to node In ornatlon

5 the distribution status that appears in said survey
result;
means for arithmetically coding the pixel
value of said target pixel according to said determined
probability distribution:
10 said frame-unit processing means comprises:
means for creating a frame predicted image by
carrying out motion compensation on said pixel block in
frame units;
means for surveying the pixel value
15 distribution status of already coded pixels peripheral
to a target pixel in said frame predicted image;
means for determining the probability
distri'bution of the pixel value of said target pixel from
the distribution status that appears in said survey
20 result;
means for arithmetically coding the pixel
value of said target pixel according to said determined
probability distribution.
8. The image coding apparatus according to claim 1,
25 wherein: |
said field-unit processing means comprises:

This Sheet Has Been Repla color image field coding means for carrying
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ra00_and INRHRAMEMAITH  “orcck P rmge 1522 " “7or each ri el d and out put s

it. Binary i‘mge f'rale Ttoding section 1305 codes node infornmation 1800
and then codes bi nary bl ock inmage 1322 in a frane structure and
outputs 25 it. Fourth switching section 1310 selects either the
out put of binary inmage field coding sectiom 1304 or the

49 out put of binary inmage frame codi ng section 1305 according to

node i nformati on 18QQ and outputs it as codi ng, binary i mage si gnal
1801, Third QRTCAPAGRELATRESSInG R FAMAES Sl bFab oMEdTRgLn 155514
divided by a block 5 division section that is not shown in the figure into
t wo- di nensi odd#t*bFécks made up of a plurality of pixels to either

binary color field COdIn%éﬁ%&' grlgg fﬁgcgkggry digital images that

show significant forms of said color digital images in

5 field units; and
said frame-unit processing means comprises:
color image frame coding means for carrying
out coding processing of said color digital images in
frame units;
10 binary image frame coding means for coding

binary digital images that show significant forms of said
color digital images in frame units;
said mode judging means determines for each block
whether to carry out coding processing of said color
15 digital images in field units or frame units and outputs
mode information indicating the judgment result.
9. The image coding apparatus according to claim 1,
wherein:
said field-unit processing means comprises:
20 color image field coding means for coding
color digital images in field units;
binary image field coding means for coding
binary digital images showing the significant form of
said color digital images;
25 said frame-unit processing means comprises:
color image frame coding means for coding said

color digital images in frame units:; o
dig ag uni This Sheet Has Been Replaced
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|nage f on 1302 according to node I nformati on 1800.
mnulmﬂmaumﬂwk i mge 1321 is input to color imge field

codlng sect9 on 13015 color block inage 1321 is coded for each field

and output. Wen col or bl ock i mage 1321 is input, color inmage frame

codi ng section 1302 codes color block imge 1321 in a franme structure

and 15 outputs it. Fifth switchigng section 1311 selects the

out put of color image field coding section 1301 or the output of

col or image frane coding eq&rgnﬂéégf ag%grdlqg%&bﬁgl%ﬁ§5§s gaq gﬁ&lon
ofor

1800 and outputs it as codi

Accor ding {0 | e, peeseny g}z% s 988GH 00 tne ANYEE LA £oLoL i tal

i mage si gnal ace SOruct9ir g an nary g1 t 2l “'nege

signals, car réléfg Aty o da?ﬁ' aar},]g fﬁ:\aé%l Or 5 rgl 95:% lﬁg@@ ,according to node

25 |nfornat|on of "birnar I m na necessity of

codi ng.mode 1 1f0r Y108 Gfodg ru(f'g@hga'means  JRE B G PRTTH ©

to i nprove the coding
5 whether to carry out coding processing of said binary

digital images in field units or frame units and outputs
mode information indicating the judgment result.
10. An image decoding apparatus, comprising:
field-unit processing means for decoding the
10 coding image signal of the pixel block coded in field
or frame units in an image coding apparatus;
frame-unit processing means for decoding the
coding image signal of said pixel block in frame units;
switching means for switching input or output
15 to/from said field-unit processing means and said
frame-unit processing means according to mode
information indicating in which mode the pixel block has
been caded in said image coding apparatus, in field units
or frame units.
20 11. The image decoding apparatus according to claim 10,
wherein:
said field-unit processing means decodes said
coding image signal in field units;
said frame-unit processing means decodes said
25 coding image signal in frame units:
12. The image decoding apparatus according to claim 10,

wherein: This Sheet Has Been Replaced
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enbodi mert &f the"present invention. It is an exanple of t
appar at us of the coding i mge signal coded by the twelfth
enbodi nrent above and the sane signals as those in the twelfth
enbodi nrent shown in FIG 25 and the sane quftions 10 as those of each
part of the el eventh enbodi nent shown In FIG 24 are assigned the sane
codes. In FI G 26, node decodi ng judgnent section 1401 is __the
section that decodéthddEipdibridifoRTPSIRS$18M meangoAPn§ ANMLe§ Frdge
signal. 15 . The operation of the inmage decodi ng apparatus
configured aChdbRA ARAei §1907 hi hBd TH& v, URdds decodi ng j udgment
section 1401 decodes node information

said frame-unit processing means up-samples said

o R 555 o R

coding image signal in frame units:;

5 said switching means carries out switching
according to mode information indicating in which mode
the pixel block has been down-sampled, in field units
or frame units.

13. The image decoding apparatus according to claim 10,

10 wherein:

said field-unit processing means carries out
motion compensation based on a motion vector detected
during coding of a reference image decoded before dnd
the pixel block to be decoded in field units;:

15 said frame-unit processing means carries out
motion compensation based on a motion vector detected
during coding of a reference image decoded before and
the pixel block to be decoded in frame units;

said switching means carries out switching

20 according to mode information indicating in which mode
the pixel block has been motion-compensated, in field
units or frame units.

14. The image decoding apparatus according to claim
10, comprising:

25 difference value decoding means for decocding said

difference value from the coding image signal obtained

by coding the difference value between a detected change



1800 frtﬂﬂlﬂﬂu H" " n Iinage si gnal 1801. First switching section
1406 in c i mge 20 signal 1801 to either binary inmage

field decoding section 1404 or binary imge frane decodi ng section
1405 according to node information 1800. | f coding binary inmage
signal 1801 is input to binary I mage field decoding section 1404,

bi nary block images 25 are decoded fromd®di ng binary image signal 1801
in field units. If coding binary imge signal 1801 is input to

bi nary inmage é&‘ﬂﬁ dggg Lﬂc}ﬂ?ﬁe%ﬁ@n.ﬂégéicmé@r %l@xpglggr%?iﬁlé()lpositji%na

51 | mages are deco rom coding binary inmage

frame structug@spin th i U 7 dp $Wehahi ng section 1408 sel ects either the
out put of binaryhﬁﬁhge ?igﬁén%oang section 1404 or the 5 output of binary

Lgﬁgﬁt fsr?trreag()di Ng seehit 495 means 2GY dpRe & PG | M or HRl:L €N phi8Rs and
value change position from the pixel wvalue change
5 position of pixels within the pixel block decoded before;
adding means for adding said decoded difference
value to the pixel wvalue change position predicted by
said prediction means;
and wherein:

10 said field-unit processing means restores field
images from the addition result output by said adding
means in field units;

said frame-unit processing means restores frame
images from the addition result output by said adding

15 means in frame units.

15. The image decoding apparatus according to claim
10, comprising:

probability distribution determining.means for
determining the probability distribution of the pixel

20 value of said target pixel based on the distribution of
pixel wvalues peripheral to the target pixel:

arithmetic decoding means for decoding the
arithmetically coded image coding signal of said target
pixel wusing the probability distribution of said

25 determined target pixel:
and wherein:

This Sheet Has Been Replaced said field-unit processing means surveys the pixel
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decoded binary bl ock inmage 1412. Second switchin '
I nputs codi ng col or I mge signal 1802 to either col orj!'iag%ugiu “ |“l

decoding 10 section 1402 or color inage frame decodi ng se Mmook

according to binary imge node information 1800. | f coding col or
| mage signal 1802 is input, color I mage field decoding section 1402
decodes col or bl ock i mages from codi ngy col or image signal 1802 in

field units. 15 If coding color inmage signal 1802 is input, color inmge
frame decodiq?ﬁiectiqn 140% decodes _col,or pl ock odin

col or image sYQnif FobtFhbRTHAReCE: Pdt %.pe;fg%g?alF&&i#ﬁ%bﬁ?&%%\
Section 1402 BEXBre LBOEGETStiBE S0 EF RS ¢ HBRE HRBILAG ol PER LMY
bl ock i mage 18955 by BALd ReAkhnaRe OdbRESnd siFanpanAERE Do iR
Mnter] aced scriRfd SErREL AN frgElan dhokh® SIIVER Rt E r8leas ng
accordi ngato DLOGY RS URS o pue 9" BELOR 4505l Spde decodi ng

said frame-unit processing means surveys the pixel
value distribution of pixels peripheral to the target
pixel in frame units from said decoding image and outputs
the pixel value distribution of the survey result to said
10 probability distribution determining means.
16. The image decoding apparatus according to claim
10, comprising:
probability distribution dJdetermining means for
determining the probability distribution of the pixgl
15 wvalue of said target pixel based on the distribution of
pixel values peripheral to the target pixel:
arithmetic decoding means for decoding the image
coding signal arithmetically coded of said target pixel
_ using the probability distribution of said determined
20 target pixel;
and wherein:
said field-unit processing means comprises:
field prediction image creéting means for
creating field prediction images by carrying out motion
25 compensation on the block of the pixel to be decoded from
the decoding image decoded by said arithmetic decoding

means in field units; This Sheet Has Been Replaced




decoding wi Lhout usi ng color image mode - informat on. TIIHI MH]IHM{HIH
M S *

enbodi nment) FIG 27 is a block diagram of the imge codiing
apparatus that relates to a fourteenth enbodi nent of the pr esent

I nventi on. This image coding apparatus conprises nenory 1900
that stores input images, field 10 pixel 4@l ue distribution survey section
1901 t hat surveys in field units the distribution status of the

prxel wal ves of, P XeLs oLy pleLal, | eies LLIYu BB g ene PSS RSl |
distribution s1atug Rlci0f BRI ahYER R RISk RGN bR
to the target pixel in said field prediction images;
and
5 said frame-unit processing means comprises:
frame prediction image creating means for
creating frame prediction images by carrying out motion
compensation on the block of the pixel to be decoded from
the decoding image decoded by said arithmetic decoding
10 means in frame units;
surveying means for surveying the pixel value
distribution status of already coded pixels peripheral
to the target pixel in said frame prediction images.
17. The image decoding apparatus according to claim
15 10, wherein:
said field-unit processing means comprises:
color image field decoding means for decoding
color digitél images in field units:
binary image field decoding means for
20 decoding  binary digital images indicating the
significant form of said color digital images in field
units;
and
said frame-unit processing means comprises:
25 color image frame decoding means for decoding

said color digital images in frame units;

This Sheet Has Been Replaced binary image frame decoding means for
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I | Thi tdmgmxﬁxmka peddet er m nati on sections 1903
determ ne t he pi xel val ue of the target ﬂl B IM"—EMI}
probab|I| table in FIG 28 according to the
status of perlphera pi xel values, arithnetic coding sections 1904
and 1906 that arithnetically codes the pi xel val ues of t he target
pi xel according to the determ ned probabilfgy di stribution, node
judgnent section 1907 that conpares the coding signal coded in field

iniis and cotagen Gl R gRIE KAJIAIT UnLga R | WRERELS ghL e

that swi tches_outp S _bet ween ar|th t|c coding . .

530 " sect: SRR LA b3 e T athy P A f s A Amaepoan £rame
The operation g. %he I mage codi ng apparatus configured as shown above
I s expl ai ned BRESR: Bi nary digital image signal 1910 divided by a

bl ock di vi sion and

5 said switching means performs switching according to
mode information indicating in which mode color digital
images have been coded by the image coding apparatus,
in field units or frame units.

18. The image decoding apparatus according to claim
10 10, wherein:
said field-unit processing means comprises:
color image field decoding means for decoding
color digital images in field units:
binary image field decoding means for
15 decoding binary digital images indicating the
significant form of said color digital images in field
units;
and
said frame-unit processing means comprises:
20 color image frame decoding means for decoding
said color digital images in frame units;
binary image frame decoding means for
decoding binary digital images indicating the
significant form of said color digital images in frame
25 units;
and

said switching means performs switching according to



1900 f| i el d pixel value distribution survey s

i stribution survey section 1902 10 read plxel

val ues of pixels peripheral to the pixel to be coded from nenory 1900
and detect the distribution status of8phe pi xel val ues read.

FI G 29A and FI G 29B show bl ocks divided into 8 X8 pi xels and the pixel

at pi xel pos'{gb‘&% Aiﬂﬁo%fﬁ%t hn& a[QtJt.)r? cqoged, J@@ Fm% D2t ghed U ﬁ‘%' S

I ndi cat e code I xel varue dis I on survey sect

1901 out put ¢ C,

FI G 29A o ¢ ho gt ¥her ‘?'fa%%aﬁim L2t “Hafea“ofine  amddtodthe
Frame pi xel vggx%zdatsﬁgl byt ofqle%g %q{]v,@y Iéecﬁ 699% puts pixel val ues

at pi xel tions’'B, C B as the periphera

PLXE! aLyies 96,Lhe Blabe Bhaslihdyoniae aP@fgfééPQQS%{’*gPMf“'%' >

5 secthnmgmhqusggnm deKNWIIn t he flgure into two-
bl ocks n! lEr ality of pixels is I nput and st o [i mu l“l

m nes

probability 2paietédRYhiPuHatieud Bs¥aline PT1ANe 1R ! 3t Qnke 1Grded

decoding apparatus described in claim 12.
20, An image coding/decoding apparatus comprising the
image coding apparatus described in claim 6 and image
decoding apparatus described in claim 15.

10 21. An image coding/decoding apparatus comprising_the
image coding apparatus described in claim 7 and image
decoding apparatus described in claim 16.

22, A recording medium that can be read by a computer,
which stores the following programs in executable

15 format:

a first program instruction means for making the
computer processor down-sample pixel blocks obtained by
dividing a binary digital image in field units;:

a second program instruction means for making the

20 computer processor down-sample said pixel blocks in
frame units;

a third program instruction means for making the
computer processor judge for each block whether to
down-sample said pixel blocks in field units or frame

25 units when coding said binary digital images:;

a fourth program instruction means for making the

computer processor select which is more effective,



i "FATS e LT Pl an' PP P g o i

54 survey section 1901. For exanple, if (B, C, D) is (bla

white, black), the probability that coding target pixel A mnll be
black is 0.75; that of white is 0.25 according to the probability
distribution table in FIG28. 5 Arithnetigl coding section 1904 applies
arithnetic coding to the pi xel value of target pixel A based on the
probability d [ edy BY..RL% [
determrwulonaég%tggﬁqgﬁg (ﬁhé%?suglﬁﬂﬁgﬂ-&gwn sa%¥flﬁ8 F.Qgﬂye

On the otheg, hand, probablllty di stribution determ nati on section
1905 for frame inmages, determ nes probability distribution of the

Flh)éel val ue ofsthe B %&lcordinlPmBaGodathdEomuhneedi bl Qytéogoﬁbﬁttlér of

which stores the following programs 1in executable

format:

(911

a first program instruction means for making the
computer processor up-sample coding image signals in
field units;

a second program instruction means for making the

10 computer processor up-sample said coding image signals
in frame units;

a third program instruction means for making the
computer processor select up-sampling in more effective
mode according to mode information indicating in which

15 mode pixel blocks have been down-sampled, in field units
or frame units.

24. A recording medium that can be read by a computer,
which store§ the following programs 1in executable
format:

20 a first program instruction means for making the
computer processor judge for each block in which mode
pixel blocks have been coded, in field units or frame
units when coding binary digital images;

a second program instruction means for making the

25 computer processor survey the pixel value distribution
status of already coded pixels peripheral to the target

ixel in a field image:
p g This Sheet Has Been Replac
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perip heTladSh tldedBedxaR »ddeterm ned by frame pixel value 15 d
survey s r exanple, if (B, C D is (bl aCk”m"Hmnﬂm"””m
black) that coding target pixel Awll bt B ack r#s s

0. 95 ha o is 0.05 according to the probabillty di stribution
tabl e in FIG.28. Arithnmetic coding section 1906 applies 20 arithnetic
coding to the pixel value of target pixel g based on the probability

di stribution determ ned by probability distribution determ nation

T bdgment sect | on 1667 BST RO FERTL A | %81ESI°3%6}P%%“€0$°@ nadoRs ey
obt ai ned baseg %g Hﬂ? pro%@%é S¥°§éluese' 4&&$%03m¢ﬁgeye 8b5§&&%ty

di stribution SPRFYTS and 8

e O R ARSI e Pxsh e et TSRS
pi xel val ues ngfra@%&ﬂngﬁé distribution status that appears in said
5 survey result;

a fourth program instruction means for making the
computer processor arithmetically code the pixel value
of said target pixel according to said determined
probability distribution;

10 a fifth program instruction means for making the
computer processor survey the pixel value distribution
status of already coded pixels peripheral to the target
pixel in a frame image;

a sixth program instruction means for making the

15 computer processor determine the probability
distribution regarding the pixel value of said target
pixel from the distribution status that appears in said
survey result: |

a seventh program instruction means for making the

20 computer processor arithmetically code the pixel value
of said target pixel according to said determined
probability distribution;
an eighth program instruction means for making the
computer processor select which is more effective mode,

25 arithmetic coding in field units or arithmetic coding
in frame units according to the mode information

indicating whether to code said pixel blocks in field



Code 1ength and out puts 1t as mde 5 informacion 1015 - INHEENEAARAIN

section 1908 selects either a coding image signal in field udnits &r 8 =
codi ng i mage signal in frame units according to node information 1915
and outputs it as coding image signal 1916. 10 According to the
present enbodi nent described above, ggyhen determ ni ng probability

di stribution of the pi xel value of the pixel to be coded according to

t he distrib tion s%atus of ri pheral pixel values and

arithrreticall?n& (fn‘i:;rb ﬁ&Wdf’(};?F “images with an 15 interlaced

structure, ?glng t.he neth for deter

d ni ng for eagh bl ock
pr obabi | i ty df2eribdti cﬁf’% kg B ]eurmmhage‘f‘??cﬁ’%nﬁ?a%v\,ﬁgtﬂe‘r’of“ﬁuﬁeeq'd
units or in fr units b th de judgnent sectlon and switching it
mkes 1o WBEEA DIREYR nofBoe FRALEIAG P Fratany 150 exeththle
pr esent enbog%nent shows 8X8-pi xel bl ocks, but it is also possible to
apply the sa 5rocedure to any nmXn- pixel bl ocks. FI G 29

uses 3 pi )Sel s B C aafﬂl rg)tafréh%a%l Xglsﬁ:ructlon means for surveying the

pixel value distribution of pixels peripheral to the

target pixel in field units from the decoding image

decoded before;

a second program instruction means for surveying

10 the pixel value distribution of pixels peripheral to the

target pixel in frame units from the decoding image

decoded before:

a third program instruction means for making the computer

processor select effective pixel value distribution of
15 pixels peripheral to the target pixel according to the

mode information indicating in which mode the pixel block

has been coded, in field units or in frame units;

a fourth program instruction means for making the.

computer processor determine the probability
20 distribution of pixel value of said target pixel basedl

on the selected effective pixel value distribution;

a fifth program instruction means for making the computer

processor decode the image coding signal arithmetically

coded of said target pixel using the probability
25 distribution of said determined target pixel.

26. An image coding method comprising the following

steps of: This Sheet Has Been Replaced
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nore pixels. (Fifteenth enbodi nent) f"“lﬂ“"""

56 FI G 30 shows a bl ock diagram of the inmage d Ing L

apparatus that relates to a fifteenth. enbodi nent of the pr esent

I nvention. In FIG 30, the same signals as éhose in the fourteenth

enbodi nent shown in FIG 27 are assigned 5 4he sane nunbers and their

expl anations are omtted. Thi s i mage decodi ng apparatus conpri ses

field pi REloCeg siendi ptivieblit Pdpcky veytsdaeibrbp0divihing a bdurarys

the distribution status of pixels peripheral to the target pixel in

field units fdigiteadbi kwRoealime Hiedd Mnids: pixels al ready decoded,

frame pixel value di stribution survey section 2002 that surveys the
processing pixel blocks obtained by dividing said binary

peripheral to the pixel to be coded, but it is also 25 po !“mml

digital image in frame units;
5 judging whether to process said pixel blocks in field
units or frame units for each block:;
selecting which is more effective, processing in said
field units or processing in said frame units according
to mode information indicating the mode judgment result.
10 27. An image decoding method comprising the following
steps of:
processing for decoding in field units the coding image
signal of the pixel block coded in field units or frame
units by the image coding apparatus;
15 processing for decoding in frame units the coding image
signal of said pixel block;
selecting more effective processing, processing in said
field units or processing in said frame units according
to mode information indicating in which mode the pixel
20 block has been coded by said image coding apparatus, in

field units or frame units.

This Sheet Has Been Replaced
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distribution status of pi xel s peripheral to the target pi xel in franme

“units for the pixel value data of pixels al ready decoded, probability
distribution determination 15 section 2003 that determ nes t he
probability di stribution corresponding to the distribution status
of pixels peripheral to the target pixel, and arithnetic decodi ng

section 2004 that arithnetically deciges t he EG coding i mage signal to be
decoded. It also conpriseg 20 menory=-20054t hatestores the image decoded by
arithnetic - decodi ng g$ection 20047 fi i t ching section 2006 that

selectively inputs the imhge stored in nenry}|2005 to either field
pi xel val ue distributiamn ' > P001 or frane pixel value
distribution survey sefXion 25 2002, an &ond switching section 2007

of~ peripheral pixels to be input
se

that swi tches t he

tribution stat
to probability distrib ' '

eter
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The operatidn-of t he i mage decodi ng appar at us configured as shown

sabove i s expl ai ned bel ow. First swi tching section 2006 inputs the
pi'xel value data of t he pi xel s already decoded stored in nenory 2005
to field 5 pixel value distribution survey section 2001 or frane

pi xel value distribution survey section 2002 accordi ng to node

I nformati on 1915. In field pixel value distribution survey
section 2001, suppose that pixel position Ais the pixel to be 10
decoded in the block to be decoded illustrated in FIG 29A t he bl ack
hat ched pi xels are al ready decoded and the pi xel val ues at pi xel
positions B, C, and D are out put xel val ues peripheral to

pi xel A to be decoded, while i iiﬁ% Qggl val ue distribution survey
section 15 2002, in the block to | lustrated in FI G 29B

t he pi xel values at pixel positions B C, and D are output - as the

pi xel val ues peri (& D05 73} be decoded I n the sane way.
Second smntchlnf\gﬁ%éog/'y?/é¢6ﬂé?éz erH-her th 29€85 E%ﬂ% on_st at us of
pi xel values in Sﬁ-m‘ | | ranme u% }ﬁé NQE PIXEL

distribution def\

N LEFT REFERENCE PIXEL

8 PIXELS [JJj BLACK PIXEL
F - WHITE PIXEL

8 PIXELS——»

FIG.3

LINE NUMBER 1[2[3[4]5]6]7]8
CHANGE POSITION | 0 71 0 0
SO [PREDICTED POSITION| 0 0 7 7
DIFFERENCE VALUE | 0| |+6 o[ |o
CHANGE POSITION 0 6| |—1] [|+1
EVEN IPREDICTED POSITION 0 6 6 4
DIFFERENCE VALUE o| |+6] [—1] |+2
CHANGE POSITION |0 0] 7 |[—1]|+1|—2]+2]|—1
FRAME | PREDICTED POSITION| 0| 0]l0l0| 518129
DIFFERENCE VALUE | 0 | 0 [+6|—1|+2|—3|+4|—3




section 2003 according to node information 1915. Probability

.di stribution determ nation section 2003 determ nes the probability
distribution of pixel 25 values of pixels to be coded according to the

di stribution status of peripheral pixel values determ ned by field

pi xel value distribution survey 58
section 2001 or frame .pi xel value distribution survey section 2002. As
in the case of coding, if (B, C, D) is (bl ack, white, black), the
probability that coding target pixel Awll be black is 0.75 and that
of black 5 is 0.25 according to the probability distribution table in
FI G 28. Arithnetic decodi ng section 2004 decodes pi xe

val ues according to the probability distribution determ ned by
probability distribution determ nation
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10 - section 2003 and outputs them as decodi ng i mage si gnal 2008. The

-out put decodi ng i mrage signal is input to nenory 2005 and stored
therein. According to the present enbodi nment descri bed
above, for the inmage decodi ng apparatus that decodes 15 pixel values of
binary digital inages using arithnmetic codi ng, when determ ning the
probability distribution of the pixel value of the pixel to be decoded
accordi ng to the distribution status of pﬂ%el val ues of pixels
peri pheral to the pixel to be decoded, it 4s arso possible 20 to
correctly decode inmages with an integ%aced,&LLucture by usi ng node
I nformation 1915 and first and secon&d Sw-t-chi-Rg—seetj ons 2006 and
2007. FI G 29A and FI G 29B etses Where threp pixels B
C, and D are used as pixels peripheral g"he pi xel 25 }o be coded, but
it is also possible to use nofe pixels. 9 2 (Si xt eent hf enbodi nent)
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59~ FI G 31 shows a bl ock di agram of the inage'cbding

.apparatus in a sixteenth enbodi nent of the present I nvention. In
FI G 31, the same bl ocks and signals as those in the eighth enbodi nent
shown in FIG 18 and 5 fourteenth enbodi nrent shown in FIG 27 are assigned
t he sanme nunbers and their explanations are omtted. Section’
2301 conprises field notion inference section 801 shown and field
noti on conpensati on section 803 in FIG 18, while section 2302
conprises frame notion 10 inference section 802 and franme notion
conpensati on section 804 in A Thgsnotion vector 829 out put by
field nmotion inference section SOHG@ noti on i nf erence section
802 are transmitted via switching section 826. 15 Section
2303 conpri ses field pixel value di stribution survey  section
1901, probability ' | ' term nation section 1903 and
arithnetic codi FI G 27, while section 2304
conprises frame pi \ alfu srijoufi ¢n surveec—f—bileEFERENCE PIXEL
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= B BLACK PIXEL

WHITE PIXEL
D|B

FIG.7
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20" 1902, probability distribution determination section - - 1905 and
~arithmetic coding section 1906. FIG 32 shows the functional block of
the parts that relate to section 2303 and section 2304. Mbde
j udgment section 2305 conpares coding image 25 signals of field predicted
| mages and frane predicted i mges output by sections 2303 and 2304 and
sel ects the ‘node with a shorter coding | ength and uses it as node

60 i nformation 2321. Furt hernore, on the output side of
sections 2303 and 2304, seco1§:f‘E§chi section 2306 that selectively
swi tches a coding i nage signal outipu S lons 2303 5 and 2304 is

pl aced. Field arithmetic decoding section 2307 that decodes
the coding inmage signal arithmetically coded in '

U] TOP REFERENCE PIXEL
N LEFT REFERENCE PIXEL
B sLAck PIXEL

WHITE PIXEL

FIG. 9

TOP REFERENCE PIXEL
N LEFT REFERENCE PIXEL
B sLack PixEL
H P WHITE PIXEL




field node and frane arithnmetic decoding section 2308

provi ded. | nput/out put

and fourth swtching sections 2309 and 2310 pl aced in

and after it in synchronization with the

operation of the inmage coding
expl ai ned bel ow. The pre
predi cting notion conpensat.i o

appar at us

di cted ti off co

n fromg@he al

mot i on inference/ conpensation sectiof 4 2
val ue distribution survey section {39¢1 pnd frane
di stribution survey sectlion 1902.
di stribution survey section 1901 25 amgfr
survey section 1902 sur\
as the pixel to be coded at prfdicted photi 6n conpensati on
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t hat decodes the
~coding imge signal arithnetically 10 coded in frame node are al so
to/fromfield arithnetic decodi ng section 2307
and frame arithnmetic decoding section 2308 is switched by third
st ages before
15 j udgnent node.
onfigured as shown above is

ensation i nage obtai ned by

y coded 20 images by field
Ol is input to field pixel

pi xel

Fi el d pixel value
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61- | mage signal 824 (825) and pi xels peripheral thereto. '
.FIG 33 and FI G 34 show bl ocks divided into 8X 8 pi xel s, while FI G 33A
and FI G 34A show predi cted notion conpensati on bl ocks and FI G 33B and
FI G 34B show the 5 block to be coded. Supposi ng that the pixel

to be coded is pixel A shown in FIG 33B, field pixel value

di stribution survey section 1901 outputs pixel Bin FIG 33A at the
same position as that of pixel A wthin notion conpensation 10
predi ction block and the pixel values of C and D which are the
peripheral pixels in field units as the di stribution status of the
peri pheral pixel val ues of pi xel A to be coded. ' Supposi ng
that the pixel to be coded is pixel A shown 15 in FIG 34B, frane pixel
val ue distribution survey S I 19 tputs pixel B in FIG 34A at
t he sane position as that off p A W thin notion conpensati on

@ PIXEL THAT BELONGS TO FIELD 1

PIXEL THAT BELONGS TO FIELD 2

FIG. 12

3G

PIXEL THAT BELONGS TO FIELD 1

B X PIXEL THAT BELONGS TO FIELD 2




prédiction'blbck and tHe pi xel val ues of C and D which are the
. peripheral pixels in frame units as the 20 distribution status of the-

peri pheral pixel values of pi xel A to be coded. Probability
di stribution determ nation sections 1903 and 1905 determ ne the
probability distribution of t he pi xel value of the pixel to be coded
according to 25 the distribution status of the peripheral pixel val ues
determ ned by field pixel value distribution survey section 1901 and
frame pixel value distribution survey

62 section 1902: That is, if (B, C D) is (black, white, bl ack),
the probability that the pixel value of pixé¥ A to be coded will be

black is 0.75; that of white is 4 0.25 aggofding to the probability
distribution table in 5 FIG 35.

8303
CODING
SECTION

306
§

O~} —

»O v
»O

302S

FIG. 13

311
)

o——>| FRAME DOWN — SAMPLING SECTION

301,
¥ o—+—» FIELD DOWN — SAMPLING SECTION

I 3305

( 304
MODE JUDGMENT
SECTION
7

310
)




Pi xel val ue codi ng means 1904 and 1906 arithnetically code

: pi xel s val ues based on the probability distribution determ ned by
probability di stribution determ nation sections 1903 and 1905 and 10
out puts codi ng i nage signals. Mode judgnent section 2305 conpares
for each bl ock t he codi ng i mage signal obtained based on the
probability distrlbutlon surveyed on the distribution status of

pi xel . val ues |n and the coding inmge signal 15 pEtcoppNGEased
on the proba E&k i on surveyed on the dlstrlbut §#$tus of
pi xel vaIuesCDn Fﬂ ¢ and judges the field/franme nodes
sel ecting thy W th rter code | engt Nd OUf-p+ bl S fNDAE
i nformation | 2¥'O@ A:;g)ﬁqgfbs tchin S Pg 30§ RB1 ¢ ther a
codi ng i mag fi§ s of>codln mé' naxx:xlx ane

' Ea;ﬂqb on 1nd put ){ - &S=EAdI ng.
Accor di the present enpodi” MY

25 above, S eXi ni ng. probability distribution of
val ue of the pi xel to be coded according to the

FIG. 14
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distribution status of pixel values of predicted notion

. 63 conpensation i mages and arithmetically coding for binary .
digital inmages with an interlaced structure, it is possi ble to inprove
the coding efficiency by naking node j udgnment ‘secti on 2305 judge for
each block the nethod 5 wth a better efficiency; determning
probability distribution in field units or in frame units and
swi tching them (Seventeenth enbodinment) 10 FIG 36.shows a bl ock
di agram of the inage decodi ng apparatus that relates to a seventeenth
enbodi nent of the present invention. In FIG 36, the same bl ocks and
signals as those in the ninth enbodi nrent shown in FIG 22 ~and the

si xt eent h enbodi rent shown in FIG 31 are aSS|gned 15 the sane nunbers and
their explanations are omtted.
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Thts i mge decodi ng appar at us conpri ses field/ frame notion
.conpensation section 2500 that creates predicted notion conpensati on

i mages fromthe decoded reference i mages and received notion vectors,
20 etc. Field/frame notion conpensation section 2500 conpri ses
field notion conpensation section 1201, frane noti on conpensati on
section 1202, a plurality of . switching sections 1204, 1205 and 1206
that switch ‘field/franme nodes, and nenory 1207 that stores decoding

25 images as reference i mages, etc. as shown in FIG 22. The i mage
decodi ng apparatus conprises field pixel » val ue distribution survey
section 2501 that detects the 0 64
pi xel status of pixels peripheral to the targef pixel fromthe
predi cted noti-on conpensati on inmages |nG3|eI units and frame pixel

val ue distribution survey section ,.
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2502 that detects the pi xel status of pixels peripheral 5 to the target

,pixel fromthe predicted notion conpensation images in franme units.
It also conprises field pixel value distribution survey section
2501, probability ~distribution determ nation section 2503 that
determnes the 10 probability corresponding to the target pixel fromthe
di stribution status output fromframe pixel value di stribution survey
section 2502, and arithnetic decodi ng section 2504 that carries out
arithnetic decodi ng based on the determ ned probability. 15 The
operation of the inmage decodi ng apparat us configured as shown above is
expl ai ned bel ow. First i tching section 2505 inputs the predicted
not i on conpensgl i signal obtained fromsection 2500 t¢
field pixel value da§t svey section 2501 or 20-frane pi xel val ue
di stribution survey according to nodem-aiagnpti on 2321.
Supposi ng that pixel I xel to be decoded n thg BX8-pi xe
bl ock to be decoded in ettt piXet Vdiue’dhﬁééibutiom survey
section 2501 out put: > §§c>
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25- pixel B at the sane position as pixel Ain the notion conpensati on

-prediction block illustrated in FIG 33A and t he pi xel val ues of

pi xel s C and D which are the pixels

65 peri pheral to pixel B as the peripheral pixel values of pi xel
A to be decoded in field units. Furthernore, supposi ng that pixel Ais
the pixel to be decoded in the 8X8- pi xel block to be decoded in -

FIG 34B, it tputs 5 pixel B at the sane position as pixel Ain the

not i on nsation prediction block illustrated in FIG 34A-and

t he pi xel valeged) of pixels C and D which are the pixels peripheral to
pi xel B as tha ri pheral pixel val ues of pi xel A to be decoded in
frame units. 91 Second swi tching section 2506 placed on the output

sideinpt{:els et o stribution status O‘O el v&uesinbéield
units or ' XU o) status of pi lues in f i to
probabiliEC’%iis it icoR XE)'(‘D‘ O X 595? % X
Dé Gé X X 0% X X
T = T = T = X X
a a. ‘XX o
o8 o8- o8-
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det ermi nati on section 2503 according to node information 15 2321.
, Probability distribution determ nation section

probability distribution of pixel val ue of the pixel to be coded from
the distribution status of the peripheral pixel values determ ned by
field 20 pixel value distribution survey section 2501 or frane

pi xel
val ue distribution survey,section 2502. That
(bl ack, white, black),

2503 determ nes the

is, if (B. C D) is

the probability that the pixel value of pixel A
to be coded will be bl ack is 0.75; that of white is 0.25 according to
the 25 probability distribution table shown in FlIG 35.

Arithnetic decodi ng section 2504 decodes pi xel val ues based on the
probability distribution determ ned
66 by probabiILLy di stribution determ nation section 25083,
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and outputs it as decodi ng i mage signal 2510. " According to the

. present enbodi nent descri bed - above, in the inmage decodi ng appar at us
that decodes 5 binary digital inmage pixel values using arithnetic
decodi ng, when determ ning the probability distribution of the pixel
val ue of the pixel to be decoded according to the distribution status
of pixel values of the predi cted notion conpensation inages, using
node 10 information 2321 and first and second swi tching sections

2505 and 2506 al so nmakes it possible to correctly decode i mages with
an interlaced structure. | ght eenth enbodi nent) 15 The
present invention inplements he@rocesm ng of the functio bl ocks
shown in the first to seyenter- enbodlnents by n@ans. of ftmare
using a program and Y% ' '
as a fl oppy disk aszo
conputer systens easily.
recordi ng medi um
a

| oppy di sk as
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recordi ng nedium however, it is also possible to use any | C card,
. CD-ROM magnetic tape, and whatever nedium 25 that allows the programto

be recorded. It is also possible to construct an i nmage

codi ng/ decodi ng apparatus that has the inmage codi ng

67 apparatus functions and i nage decodi ng appar at us functions

t oget her. I ndustrial Applicability 5 As descri bed above, the
i mage codi ng appar atuss and i mage decodi ng apparatuss that relate to

t he present invention are useful for dividing digital inmages with

an interlaced structure, coding/decoding themfor each bl ock, and
suitable for inproving the coding efficiency 10 by selecting a node with a
better coding efficiency taking‘gpcount of the fieldoftructure or
frame structure ' ' - : o~
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for each bl ock. - 68 THE CLAI M5:
1. An inmage codi ng apparatus, including: field-unit processing
means for processing pixel blocks, each pixel block - bei ng processed
on a field-by-field basis, each pixel block being obtained . . by
dividing a binary digital inmage: frame-unit processing neans for
processi ng each pixel block on a frame by-frame basis; node
j udgi ng nmeans for judging on a bl ock-by-bl ock basis whether to

process said pixel block on the field-by-field basis or on the frane-by-
frame basis;

7:801
S_1311
7:302

L @ 2

31310
’L

>
: =
= = ES Q
2| |8 5116
(3 v 7] [
o w <o (O]
o . = =
20|28 2|15
L0 S S \,\,§ Y
< | o g o Q | I o
O -4 s |~ Z gg“ S
E = = o =
x > = S
2| |2 5] |8
F Y F N
AI A
. P N I__
' 1oy O
S -y T e I
Q14,8 = Q1 % &4 o
~ g 2 T ¢
— 2
3 |& 3
- | == g_’
o 8o ~
Y] Q—-———_-—.:Zl'—
o
=




swi t chi ng neans for swi tching input- -or output to/fromsaid fiel d-unit
- processing neans and said frame-unit processing neans according to
mode information indicating the judgnent result of said node judging

nmeans; said field-unit processing neans being for performng
codi ng processing on said pixel block on the field-by-field basis;
and said franme-unit processing neans being for perform ng coding
processi ng on said pixel block on the frame-by-franme basis.

69 2. The i mage codi ng apparatus according to claim1l1, wherein said
field-unit processing neans is for down-sanpling said pixel block on
the field-by- field hasis; said frane-unit processing neans
is for down-sanpling said pixel block on the frane;py-frane basi s;
and’ '
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sai d node j udgi ng nmeans, in use, judges for the each bl ock whether to
. down-sanpl e said pixel block on the field-by-field basis or on the frane-
by-frame basis when said binary digital imge is coded and outputs the

node information indicating the judgnment results. 3. The i mage codi ng
apparatus according to claim1, wherein said field-unit processi ng
neans, in use, perforns notion conpensation on said pixel bl ock on
the field-by-field basis to create a field predicted inage; sai d
frame-unit processinqg i n,use, perfornms notion conpensatiQn on sai d
pi xel block on the figgnme-QQy-frane basis to create a fra predi cted
| mage; sai d TMode_|j udgi ng neans, in us j udges gﬁether to perform
not i on conpensat j-ad-0n the field-by-fiel@ basi on the
frame- by-frane basi = Jyhen said binary diwg ge is coded and
out puts node i nfor ohid indicating the ju nt jresul t. 4.
The i mage codi ng ap a E§E§ccording to claim1l, re? said field-unit
processi ng nmeans indﬁhdegggg
=
i &3
L]
S D
53 gzl |,
. 2812 |2 |, |28z |E
=|88| |58 |2 |88 || e
= B Q o= Q
=zl e B2 == B
FS|§ |£° 25| o |E?
az |2 |E = =
gl.u T AT %m 8 T
oln < Q| =4 =<
&0 a°

S1911
P
51912
P

FIG. 27

81 901
FIELD PIXEL VALUE DISTRIBUTION
SURVEY SECTION
81 902
- FRAME PIXEL VALUE DISTRIBUTION
SURVEY SECTION

)

1900
i




70- field change point detecting neans for detecting a
. pi xel val ue change point in a field image;

field predicting neans for predicting a next pixel value change paint
based on the pixel value change point previously detected in the sane
field image; and field coding nmeans for coding a

di fference val ué between the pixel val ue change poi-nt
detected by said field change point detecting neans and
t he next pixel value change point predicted by said field prediction

means to output a coded image signal; said franme-unit
processi ng neans i ncl udi ng: rame change poi nt

detecting neans for detecting a pi xeF\IG_ 028];

C
BLACK | BLACK | WHITE 0.8 0.2
BLACK | WHITE | BLACK 0.75 0.25
WHITE | BLACK | BLACK 0.7 0.3
BLACK | WHITE | WHITE 0.4 0.6
WHITE | BLACK | WHITE 0.15 0.85
WHITE | WHITE | BLACK 0.2 0.8
WHITE | WHITE | BLACK 0.05 0.95

" FIG. 29A FIG. 29B



po{nt in the frame imge; frame predicting neans for

.predicting a next pixel value change point based on the
pi xel val ue change point previously -detected in the sane

frame i mage and frame coding nmeans for coding a

di fference val ue between the pixel val ue change poi nt
detected by said frane change poi nt detecting nmeans and
t he next pixel value change point predicted by said frame predicting neans
to output a coded inage signal; and wherein said node

j udgi ng nmeans conpares a code |length of the coded inag? si gnal
output fromsaid field coding nenas with a code |engt® of the coded

71 i mage signal output fromsaid frane coding n®hip in order to
determ ne a node to be used. 5. The_image codin ys accordi ng
to claim1, wherein said field-unit = —prjocessi ng|me Ll udes:
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means for surveying a pixel value distribution status of already coded

.pi xels peripheral to a target pixel in the field inage; nmeans for
determ ning a probability distribution of the pixel value of sai d
target pixel fromthe pixel value distribution status that appears in

said survey result; and means for performng an arithmetic coding
on the pixel value of said target pixel according to said determ ned
probability distribution; ..« said frane-unit 'processing neans

i ncl udi ng: means for surveying a pixel value distribution status
of already coded pi xel s peripheral to a target pixel in a frame

| mage; means for determning a probability distribution of the

pi xel val ue of #aid target p et fromthe distribution status that
appears in said survey resul s for pegformng an
: o

arithnmetic coding on the pixel vaIuQLQ sai d
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target pi xel according to said deternined probability distribution.

72 6. The i mage coding apparatus according to claim1 wherein said field
unit processi ng means i ncl udes: means for performng a :
not i on conpensation on said pixel block on the field-by-field basis
to generate a field predicted image; means for surveying a pixe
val ue distribution status of already coded pi xel s peripheral to a
target pixel in said field predicted image; .- means for-determning
a probability distytbutjon of the pixel value of c§a|d target pixel
fromthe pixel vaIﬂ% diBtribution status that appears |n sai d

survey result; andN means for arithmetcal l ng the pixel
val ue of said targelt_pLkel accordi ng t@%said m ned probability

distribution;' Cg,\
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sald franme-unit processing nmeans including: means for performng

. a notion conpensation on said pixel block on the frame-by-franme
basis to generate a frame predicted inage; means for surveying a
pi*xel value distribution status of already coded pi xel s peri pher al
to a target pixel in said frame predicted inage; means for
determ ning a probability distribution of the pixel-. val ue of sai d
target pixel fromthe plxel val ue distribution status that appears in
said survey result; gmpTE T 73
means for arithneticht 4 I xel val ¢e ;14& t-pryel pi xe
according to said de-aig H ity di StrH-Hegn - The i nmage
codi ng appar at us accQrih

th rlhj 1, wher ei rh_?niA'fi,Ln dluni.
processi ng neans i ncludes: : 1

VOTIONCOMPENGATION CODING TARGET
PREDICTION SECTION | SECTION

FIG.33A  FIG. 33B

D
&8 Al
MO'“ON COMPENSATION | CODll;lG TARGET |
. PREDICTION SECTION : SECTION

FIG. 34A FIG. 34B

BLACK | BLACK | WHITE o-.a 0.2
BLACK | WHITE | BLACK 0.75 0.25
WHITE | BLACK | BLACK 0.5 0.5
BLACK | WHITE | WHITE || 05 0.5
WHITE | BLACK | WHITE || 0.15 0.85
"WHITE | WHITE | BLACK: 0.2 0.8
WHITE | WHITE | WHITE || o. 05 0.95

FIG.35



cq] or image field coding means for codi ng a col-or di gi.tal | mage on the

.field-by-field basis: and means for coding a binary digital inmage
i ndicating a significant form of ' said color digital imge on the
fivel d-by-fi el d basis; © 'said franme-unit processing neans i ncluding:
color image frame coding neans for coding said ool or digital inage on
the frame-by-frame basis; and bi nary i frarre codi ng neans for
coding a binary digital inage i ndicating & nt form of said

~color digital inmage on the franme- bya - fra erein said node
j udgi ng neans determ nes for each %z bl oclg erforma coding
on said color digital imge on the ""f—z fie g | d b@sis or on the
frame-by-frame basis and out put )éo goat i i pdi cating the

j udgnent result. : The |§g a_E&iiJng ap, 18 ing to claim1,
wherein said field- n|t poa)c rRFEJ nmeans | EEQS:
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_field-by-field basis: and
i ndi cating a significant form of
fi%l d-by-field basis;

~ frame-by-frane basis;
.~.binary digital image

.. ‘izfrage on the frame-by-
- -det erm nes

di gi tal

i mge on the

- out put s node’

i mge on the

N said frame-unit processing neans including:
color image franme codi ng neans for coding said color digital imge on

bi nary i mage frame codi ng neans for coding a

--itcolor imge field coding neans for coding a col or digitar i mage on t he
means for coding a binary digital inmage
said color digital

t he

indicating a significant formof said color digital

frame basi s;

wherein said node judgi ng neans
for each block whether to performa coding on said binary

field-by-field basis or the frame-by-franme basis and

FIG. 37
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i nf ornm“ﬂm“lm ‘ﬂfﬂum t he judgment result. ,
75 9 di ng apparatus, including: REPLACENMENT-SHWBEYS  SG

procesding neans for processing a coded i mage si r[[a!g,gf,;ajon paged B, ﬁ?bdged..:

bl ock on a field-by-field basis, said coded inag I're Yq &
havi ng been coded on a field-by-field basi ggor ; - -2 —
%% " gﬂg[‘n BTE o] p {o paged .....

an i mage codi ng appar at us; franme-

processi ng t heTkbdedvsmage si gnal of sai d “Bitock RKe hem paged ..
frame- by-frane basis; swi t ching neans fijor switchin

output t/fromsaid field-unit processi ng }rred?né'r%rﬁfé& E {%J'[u;aooo
processi ng neans according to node i nformation indicating a coding
mode used by the i ndgénaeelcading apparataspackiding: on the fiel d-by-field basis
or the frame-by-franme basis; said field-unit processing nmeans being
for up-sanpling said coded inage signal on the field-by-field basis;

field-unit processing means for processing pixel blocks, each pixel block

being processed on a field-by-field basis, each pixel block being obtained.

by dividing a binary digital image:

frame-unit processing means for processing each pixel block on a frame-,

by-frame basis;

mode judging means for judging on a block-by-block basis whether to

process said pixel block on the field-by-field basis or on the frame-by-

frame basis;

switching means for switching input or output to/from said field-unit
processing means and said frame-unit processing means according to
mode information indicating the judgment result of said mode judging

means;

said field-unit processing means being for performing coding processing

on said pixel block on the field-by-field basis; and

§_ajd frame-unit processing means being for performing coding

processing on said pixel block on the frame-by-frame basis.

ST cATSS—,
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sai d f|j HHEHMHII clﬁ i ng nmeans being for up-sanpling said coded
| mage Lo, nme- by-frane basis; and said sw tching neans

bei ng for carrying out switching according to node i nformation

i ndi cating a sanpling node for down-sanpling the pi xel bl ock on the
field-by-field basis or the frane-by-franeGQasis in the | mage codi ng
appar at us. 76 10. An i mage
decodi ng appar atus, including: field-unit processing neans for
processi ng a coded i mage signal of a pi xel block on a field-by-field
basis, said caded nemgeinsagmeddihaappgratesaccording toodaiadl,omhereln sdid-flyd-Uunigl d
basis or a frame-by-frame basis in an inmage codi ng appar at us;

processing means is for down-sampling said pixel block on the field-by-

field hasis;

said frame-unit processing means_Is for down-sampling said pixel block

on the frame-by-frame basis; and

said mode judging means, in use, judges for_ the each block whether to

down-sample said pixel block on the field-by-field basis or on the frame-

by-frame basis when said binary digital image is coded and outputs the

mode information indicating the judgment results.

3. The image coding apparatus according to claim 1, wherein said field-unit

processing means, in use, performs motion compensation on said pixel

block on the field-by-field basis to create  a field predicted image;

said frame-unit processing, in use, performs motion compensation on

said pixel block on the frame-by-frame basis to create a frame predicted

image;

said mode judging means, in use, judges whether to_perform motion

compensation on the field-by-field basis or on the frame-by-frame basis

when said binary digital image is coded and outputs mode information

indicating the judgment result.

4, The image coding apparatus according to claim 1, wherein said field-unit
processing means includes: REPLACEMENT SHEET
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Sard pixel biock on the rame by fram bagis ot LONGINEHILIBENIN

switching input or output to/fromsaid field-unit prodesSi ng rears
and said frane-unit processing nmeans according to node i nformation
I ndi cating a codi ng node used by the inage7goding apparatus for
coding the pixel block on the field-by-fie basis or the

frame- by-frame basis; di fference val ue decodi ng nmeans for decodi ng
a coded i mage signal of a di fference val ue between a detected pixe
val ue change poi nt feld ¢hange poinpdetéatirg@ethgans ébr datactinghapoe| paluet chamgkhe
pi xel block to obtain a decoded di fference val ue;

predi cting nmeans f oROIBE &4 Eicichignapgeext pi xel val ue change point based

on a decoded pi xel value change position previously in the pixel block;
addi ng nmeans for adding said decoded difference value to the

predi cted next pi xeg, val ue change point; o .
ield predicting means for predicting a next pixel value_change point.

based on the pixel value change point previously detected in the same

field image; and

field coding means for coding a difference value between the pixel

value change point detected by said field change point detecting means

and the next p'ixel value change point predicted by said field prediction

means to output a coded image signal;

said frame-unit processing means including:

frame change point detecting means for detecting a pixel value change

point in the frame image;

frame predicting means for predicting a next pixel value change point

based on the pixel value change point previously detected in the same

frame image; and

frame coding means for coding a difference value between the pixel

1 value change point detected by said frame change point detecting

REPLACEMENT SHEET
| | means and the next pixel value change point predicted by said frame

24 NOV 2200 |

predicting means to output a coded image signal; and wherein_said.

_mode judging means compares a code length of the coded image signal

~output from said field coding menas with a code length of the coded



{he- acdi 11 an resul toutpat from said adding means on 1he fi ;fllﬂlllmllFﬂlﬂj il

basi s; and said frame-unit processing neans being for restérihg 'a frafe *
image fromthe addition result output by said adding nmeans on the
frame-by- frame ;basis. An i mage decod# g apparatus, including:

field-unit proceSS| ng neans for processing coded i mage signal of a pixel
bl ock on a fiel d- byinidgel didvasi sutpsri fronodsaid i fragee soghed rakaeady obgémao
coded on a field-by-field basis or a frane-by-Trane basis in an inage

codi ng apparatus; detersnime amadeuy besisechg means for processing the coded

I mge signal of said pixel block on the frame-by-franme basis; swi tching
means for switching input or output to/fromsaid field-unit

5. The image coding apparatus according to claim 1, wherein said field-unit

processing means includes:

means for surveying a pixel value distribution status of already coded

pixels peripheral to a target pixel in the field image;
means for determining a probability distribution of the pixel value of
said target pixel from the pixel value distribution status that appears in

said survey result; and

means for performing an arithmetic coding on the pixel value of said

target pixel according to said determined probability distribution;

said frame-unit processing means including:

means for surveying a pixel value distribution status of already coded

pixels peripheral to a target pixel in a frame image;
means for determining a probability distribution of the pixel value of
said target pixel from the distribution status that appears in said survey

result; and

means for performing an arithmetic coding on the pixel value of said

target pixel according to said determined probability distribution.

24 NOV 2330




processing means and said frane-unit processing neans accorﬁ “mumu“lf"l“‘
I nformation indicating a coding node used by the inmage codi Al J n
for coding the pixel block on the field-by-field basis or thé ¢

frame- by-frame basis; probability distribution determ ning nmeans for
determining a probability distribution of_f{he pixel value of said target

pi xel based on a distribution of pixel vafl fes peri pheral to the target

pi xel ; and 6 The image coding apparatus according to claim 1 wWiferein said #did QFRL i €
5

decodi ng means for decoding a coded i mage signal using the

probabi ity distri bgtdcessifd nseind ig@li@égn ned target pixel, said coded

| mge signal being obtained by arithnmetically coding said target pixel;

said field-unit processing neans being for surveying a pixel value

di stribution of pixels peripheral to the target pixel on the field-by-field

basis fromthe decoowdns fiemgeeniorwingusinptibacamhepkernsatisnicth said pixeebiotk on the

decodi ng neans and for outputing the pixel value distribution of the
field-by-field basis to generate a field predicted image;

means for surveying a pixel value distribution status of already coded

pixels peripheral to a target pixel in said field predicted image:;

means for determining a probability distribution of the pixel value of
said target pixel from the pixel value distribution status that appears in

said survey result; and

means for arithmetically coding the pixel value of said target pixel

according to said determined probability distribution:

said frame-unit processing means including:

means for performing a motion compensation on said pixel block on the

frame-by-frame basis to generate a frame predicted image;

means for surveying_a pixel value distribution status of already coded

pixels peripheral to a target pixel in said frame predicted image:

means for determining a probability distribution of the pixel value of

said target pixel from the pixel value distribution status that appears in

said survey result; and

REPLACERIENTY “=ET
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Sai d Frame-uni ¢ procesa ng means bei ng. for sarveyi ng. the i xeil AN NI IHTHN
di stribution of pixels peripheral to the target pixel on the framé-by- " ° ~

frame basis from said decoded i mage and for outputing the pixel value
di stribution of the survey result to saidd?robability di stribution
determ ni ng neans. 12. An i mage deco %g appar at us i ncl udi ng:

field-unit processi ' [ ' I ;
bi el bllock on af1'm e buor it RLRAAP o’ thE er THAE o1 R 1tbef poe

al ready been coded gytopdihigebGaiyddtiepinthethBisoadiitd didtABBtiBN: frame basis in

an i mage codi ng appar at us; frame-unit processing neans for
processi ng the coded i mage signed of sai d pixel block on the
frame- by-frame basis; switching neans for sw tching input or

out put to/from.sai drfe ishabaxoding apparatps acesdinggon®ins1, anderem shifl fibuniti t
processi ng neans according to
processing means includes:

color image field coding means for coding a color digital image on the

field-by-field basis; and

means for coding a binary digital image indicating a significant form of

said color digital image on the field-by-field basis;

said frame-unit processing means including:

color image frame coding means for coding said color digital image on .

the frame-by-frame basis: and

binary image frame coding means for coding a_binary digital image

indicating a significant form of said color digital image on the frame-by-

frame basis; wherein said mode judging means determines for each

block whether to perform a coding on said color digital image on the

field-by-field basis or on _the frame-by-frame basis and outputs mode

information indicating the judgment result.

8. The image coding apparatus according to claim1, wherein said field-nit

processing means includes:

REPLACEMENT SHEET

et oo et s sscame oy
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79 node information indicating a coding node used by the inmge

apparatus for coding the pixel block on the field-by-field baS|l ﬂmmm“l"”lll |”“|
frame- by-frame basis; probability distribution determ ning ndan$

determining a probability distribution of the pixel value of said target

pi xel based on a distribution of pixel vaJFaes peripheral to the target
pi xel ; and arithnetic decodi ng neans fof "decodi ng a coded i nmage si gnal

using the probabil télpranabe iffleid coaing’ meahsl feletiing raeébléﬁa%ﬁal phigé ondthe
|

generate a decoded i mage, said coded image signal by
arithmetically codtidicsioy-tielcbvasest apd xel ; said field-unit processing
nmeans i ncl udes: AEans for performng a notion conpensation on a

field-by-field basis on the block of the pixel to be decoded in the
decoded i mage decoded by said arithnetic decoding nmeans to generate a
field prediction inagans for coding a binary digital image indicating a significant form of

said color digital image on the field-by-field basis;

said frame-unit processing means including:

color image frame coding means for coding said color digital image on

the frame-by-frame basis:

binary image frame coding means for coding a binary digital image

JIndicating a significant form of said color digital image on the frame-by-

frame basis; wherein said mode judging means determines for each

block whether to perform a coding on said binary digital image on the

field-by-field basis or the frame-by-frame basis and outputs mode

information indicating the judgment resuit.

ot "‘\
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surveying nmeans for surveying a pixel value distribution stp' ail
coded pi xels peripheral to the target pixel in said field mumuﬂl Iﬂﬂ Il
and said frane-unit processing neans i ncl udes: means for perfofni iig a
notion conpensation on a frame-by-frane basis on the pixel block to be

decoded in the decoded i mage decode by

80 said arithnetic decoding neans to aenerat e a frame prediction

i mage; @nd An image detsdieygiapgar@assntiatirglr veyi ng the pixel val ue

di stribution status of al ready codedpixets peripheral to the target
pi xel in said frane predi ction i mge.

field-unit processing means for processing a coded image sighal of a

pixel block on a field-by-field basis, said coded image signal already

having been coded on a field-by-field basis or a frame-by-frame basis in

an image coding apparatus;

frame-unit processing means for processing the coded image signal of

said pixel block on the frame-by-frame basis;

switching means for switching input or output t/from said field-unit
processing means and said frame-unit processing means according to

mode information indicating a coding mode used by the image coding

apparatus, on the field-by-field basis or the frame-by-frame basis; said

field-unit_processing means _beina for up-sampling said coded image

signal on the field-by-field basis;

said frame-unit processing means being for up-sampling said coded

) image signal on the frame-by-frame basis; and

said switching means being for carrying out switching according to

mode information indicating a sampling mode for down-sampling the

pixel block on the field-by-field basis or the frame-by-frame basis in the

image coding apparatus.

REPLACEME NT‘-‘,HEF
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é?b(;es'sb\innignarrg:nge?g?i B?o?gggir %UZ’ cggg{ju?hgge si gnal offia(al 1“]"““"““

block on a field-by-field basis, said coded i mage signal havihg beén " s *
coded on a field-by-field basis or a frame-by-frane basis In an inmge

codi ng appar at us; frame-unit procgasi ng nmeans for processing the
coded i nage signal of sai d pi xel block on the franme-by-franme basis;
switching neans for switching input or output to/fromsaid field-unit
processi ng means and said franme unit processing nmeans according to

mode i nfornjatiBh i néin daededecodingdiapgparasye, incledingy t he i mage codi ng
apparatus fpr coding the pixel block on the field-by-field basis or the
frame-by-frigane basis; wherein said field-unit processing neans includes:

color image| field decodi ng means_for decading a color digital inmage on
the field-bly-field felgrunit processing means for processing a coded image signal of a

pixel block on a field-by-field basis, said coded mage sighal having been

coded on a field-by-field basis or a frame-by-frame basis in an image

coding apparatus;

frame-unit processing means for processing the coded image signal of

said pixel block on the frame-by-frame basis;

switching means for switching input or output to/from said field-unit
processing means and said frame-unit processing means according to
mode information indicating a coding mode used by the image coding
apparatus for coding the pixel block on the field-by-field basis or the

frame-by-frame basis;

difference value decoding means for decoding a coded image signal of a
difference value between a detected pixel value change point and a
predictéed pixel value change point in the pixel block to obtain 2

decoded difference value;

predicting means for predicting a next pixel value change point based

on a decoded pixel value change position previously in the pixel block;

adding means for adding said decoded difference value to the

predicted next pixel value change point;

24 NGV 2630




‘mage indicating a sionificant formor said coror i iR INHG YN

the field-by- field basis; said frane-unit processitng"neéns*
i ncl udi ng: col or image franme decodi ng neans for decoding the

bi nary digital I mage indicating the §ignificant form of said color
digital inmage on the frame-by-frame basis; and sai d

swi t chi ng mgans, i nsaidéjelpenitoprxessing onéany Feteg fdf rastdngradield image from
information jindicating a coding node used by the inmage coding _
appar atus fdr codi nthe hdditginoresditgiutaut fromgesaichadding medrd-doy the elebi-bysiery or

on the frang-by-frane basis. 14. An i mage decodi ng appar at us,
i ncl udi ng: basiglagduni t processi ng means for processing a coded
| mage signal| of a pi xel block on a field-by-field basis, said coded

| mage signal} havi ng been
said frame-unit processing means being for restoring a frame image
from the addition result output by said adding means on the frame-by-

frame ;basis.

11. An image decoding apparatus, including:

field-unit processing means for processing a coded image signal of a
pixel block on a field-by-field basis, said coded image signal already
being coded on a field-by-field basis or a frame-by-frame basis in an

image coding apparatus;

frame-unit porcessing means for processing the coded image signal of

said pixel block on the frame-by-frame basis;

switching means for switching input or output to/from said field-unit
processing means and said frame-unit processing means according to
mode information indicating a coding mode used by the image coding
apparatus for coding the pixel block on the field-by-field basis or the

frame-by-frame basis:

probability distribution determining means for determining a
probability distribution of the pixel value of said target pixel based on a

distribution of pixel values peripheral to the target pixel: and

REPLACENENT SHEET
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EPLAGEMENT SHEET

A

coded on a fielyd- u-lii+e4—d---bas+~a r a frame-by-frame basis i maﬂ

codi ng appar at ug; Q_fpgan"e-unit processi ng neans for I "H”HH“I
coded i mage sighal &4 NOV 2680s 5 pi xel bl cok on the frame-by-tfane Siss; *

swi tching neans|fpr_switching iinput or output to/fromsaid field-unit
processi ng meany and said franme-unit proce,zéi ng means according to
node i nformtiob-Lndi ' I ng node ed by the inmage coding

82 appgr at us érthreetid dgcddiag Phears fo eeko®ingtad wdeddahthg)sidrdt Leindagies
or the frame-by-frame basis; said field-unit processing neans

i ncl udi ng: pradabilitynegtriduttdel afesaidi ogterrmned ftargetepgi, NG &S
digital imge on the field-by-field ;basis; bi nary i mage

field decodi ng neankndas sigral deingobtaied byagthmkticatygmding said tamgit @atding a
significant formof said color digital image on the field-by-

said field-unit processing means being for surveying a pixel value
distribution of pixels peripheral to the target pixel on the field-by-field
basis from the decoded image previously decoded by said arithmetic
decoding means and for outputing the pixel value distribution of the

survey result to said probability distribution determining means; and

said frame-unit processing means being for surveying the pixel value
distribution of pixels peripheral to the target pixel on the frame-by-
frame basis from said decoded image and for outputing the pixel value
distribution of the survey result to said probability distribution

determining means.

12. An image decoding apparatus including:
field-unit processing means for processing a coded image signal of a
pixel block on a field-by-field basis, said coded image signhal having
already been coded on a field-by-field basis or a frame-by-frame basis in

an image coding apparatus;

frame-unit processing means for processing the coded image sighed of

said pixel block on the frame-by-frame basis;

switching means for switching input or output to/from said field-unit

processing means and said frame-unit processing means according to



colof i mage f1ame decoding neans for decod ng. sai d color i of (NI NMGAM] ||||| Il

on the frane-by-frane basis; bi nary image frane decodi'ng® neans' fér *
decodi ng the binary digital i mage indicating the significant form of
said color digital image on the fr -by-frame basis; and

said switching means, in use, perforns sw tChing according to node

i nformation indi pat imgiedineomhatgoniiticatiefa ydifemotedseaasl f1e lmage coding
apparatus for coding the binary digital inmage on the field-by-field basis

or on the framne-py-épraratusatorscoding ithe pixénblookash el ifiel-oeeierdi BasieRPahat us
conprising the ijpage coding apparatus defined in claim2 and i nage
decodi ng appar at us ftrefieseydfriame basis; cl ai m 9.

probability distribution determining means for determining a
probability distribution of the pixel value of said target pixel based on a

distribution of pixel values peripheral to the target pixel: and

| arithmetic decoding means for decoding a coded image signal using the
probability distribution of said determined target pixel to generate a
decoded image, said coded image signal obtained by arithmetically

coded said target pixel;

said field-unit processing means includes:

means for performing a motion compensation on a field-by-field basis
on the block of the pixel to be decoded in the decoded image decoded
by said arithmetic decoding means to generate a field prediction image;
surveying means for surveying a pixel value distribution status of already
coded pixels peripheral to the target pixel in said field prediction image;
and

said frame-unit processing means includes:

means for performing a motion compensation on a frame-by-frame

basis on the pixel block to be decoded in the decoded image decode by

REPLACEMENT BHEET
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apparatus defned in claim 5 and i mage decoding appar st LQedJiﬂHMﬂﬂlllﬂddlll 0|

claim11. 17. An i mage codi ng/ decodi ng apparatus conpri si ng t he I nage
codi ng apparatus defined in claim®6 and i nage decodi ng appar at us
defined in claim12. 18. Ar rding medi umthat can be read by
a conputer, which stores the foll owng prograns in executable
formt: . asdid rasithmetigrdetoditgt meanhs do geparete faoframekpreglictiaroirpager
processor down-sanpl e a pixel block on a field-by-field basis

obt ai ned by {di vi diand a binary digital inmage: a second
programinstruction nmeans for making the conputer processor

down- sanpl ejsai d pi xel block on a frame-by-franme basis:
surveying means for surveying the pixel value distribution status of
already coded pixels peripheral to the target pixel in said frame

prediction image.

13. An image decoding apparatus, including:

field-unit processing means for processing a coded image signal of a
pixel block on a field-by-field basis, said coded image signal having been
coded on a field-by-field basis or a frame-by-frame basis in an image

coding apparatus;

frame-unit processing means for processing the coded image signal of

said pixel block on the frame-by-frame basis;

switching means for switching input or output to/from said field-unit
processing means and said frame-unit processing means according to
mode information indicating a coding mode used by the image coding
apparatus for coding the pixel block on the field-by-field basis or the

frame-by-frame basis; wherein said field-unit processing means includes:

color image field decoding means for decoding a color digital image on

the field-by-field basis;

REPLACEMENT SHEET
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a third progra RE&INCﬁMf—NBnW@ELnL for maki ng the conputer

j udge for eachlibl

field by-fieldjbasi

binary digita
maki ng the co
down- sanpl i ng
frame-by-frame
A recording
foll ow ng
I nstructio
| mage signal on a
i nstructi on means
coded i mage si gna

ut

nmeans

nthefleld b

medi um t hat can be read by a conputer,
jr ogr amgndicating ausianificantofanm of said color digital irnage cogihenfield-by-
n

“Wheéther t fown-sanpl e said pixel blo
%4%Opn-ﬂgﬁle ane- by-frane basis when codi n§ said
fourth programinstructi on neans for

ne-oe

OCESSUI

which is nore effective,
€ or down-sanpling on the
image field decoding means for decoding binary digital &hag6.
whi ch stores the

for making a conputer
fieldb@siby-fi el d basi s;
for making the conputer

on a franme-by-franme basis;

processor up-

a second program
processor up-sanple a

said frame-unit processing means inctuding:

color image frame decoding means for decoding the binary digital
image indicating the significant form of said color digital image on the

frame-by-frame basis; and

said switching means, In use, performs switching according to mode
information indicating a coding mode used by the image coding
apparatus for coding the color digital image on the field-by-field basis or

on the frame-by-frame basis.

An image decoding apparatus, including:

field-unit processing means for processing a coded image signal of a
pixel block on a field-by-field basis, said coded image signal having been
coded on a field-by-field basis or a frame-by-frame bhasis in an image

coding apparatus;

frame-unit processing means for processing the coded image sighal of

said pixel blcok on the frame-by-frame basis;

switching means for switching input or output to/from said field-unit
processing means and said frame-unit processing means according to

mode information indicating a coding mode used by the image coding

sanpl e a coded



a third programinstruction means for neking the conputer

sel ect up-sanpling in nore effective nbde according to rrodgmﬂmmllllu"Il”““l
i nformation indicating a coding node accordi ng to node i nformt‘i oh *®

i ndi cating a coding node which is used to down-sanple a pixel block on
the field-by-field basis or on the frame -frame basis. 20. A
recordi ng nmediumthat can be read by a conputer which stores the

fol I I\ ow nlg progr amparatuexec wodbice tie pixel .block on the fielflibySielgrivagisaon the

i nstructign neans for nmaking a conputer processor j udge a coding
nmode for dach pi xdramedyirametasis: @id teld-unitiopgeessing gneans includiagi s or on
the frame-by-franme basis when coding a binay digital imge a
second prdgraminstruction neans for making the conputer processor
survey a pixel value distribution status of already coded pixe

peripheral| to the Cpaqrg'magﬁl felp 4ggoging megns fRigdecoding a C°'°raF“9'I1i?' '3 am
i nstructi gn neans conput er processor determ ne a
o thR IOV ah o

probabi | itly di strit 6 t he pi xel value of said

binary image field decoding means for decoding binary digital image
indicating a significant form of said color digital image on the field-by-

field basis; and
said frame-unit processing means includes:

color image frame decoding means for decoding said color digital image

on the frame-by-frame basis;

binary image frame decoding means for decoding the binary digital
image indicating the significant form of said color digital image on the

frame-by-frame basis; and

said switching means, in use, performs switching according to mode
information indicating a coding mode used by the image coding
apparatus for coding the binary digital image on the field-by-field basis

or on the frame-by-frame basis.

15. An image coding/decoding apparatus comprising the image coding

apparatus defined in claim_2 and image decoding apparatus defined in
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85 " target pixel fromthe pixel value distribution stat &m
In said survey result; a fourth programinst rmlmm mﬁ ! Iﬂ“‘
for maki ng the conputer processor arithnetically code the®pi kel

val ue of said target pixel according to said determ ned probability
di stribution; a fifth programi rgéructi on neans for naking the
conput er processor survey a pixel value distribution status of
al ready codedigpi xeArs ipeagepltedidg/decoding tappah&tus acareprising ethe rimagér emaingnage
a sixth progfaminstruction means for making the conputer processor
det erm ne a pr obabippargtusi defingsliin dainn Sgendlimage decqdire lappatatgs gefigeddn
target pixel fromthe pixel value distribution status that appears in said
survey result; claim11.a seventh programinstructi on neans for making the
conput er processor arithmetically code the pixel value of said
target pixel

17. An image coding/decoding apparatus comprising the image coding

w———

apparatus defined in claim 6 and image decoding apparatus defined in

claim 12.

18. A recording medium that can be read by a computer, which stores the

following programs in executable format:

a first program instruction means for making a computer processor

down-sample a pixel block on a field-by-field basis obtained by dividing a

binary digital image:

a second program instruction means for making the computer

processor down-sample said pixel block on a frame-by-frame basis;

a third program instruction means for making the computer processor

judge for each block whether to down-sample said pixel block on the

field-by-field basis or on the frame-by-frame basis when coding said

binary digital image;

a fourth program instruction means for making the computer processor

select which is more offective, down-sampling on the field-by-field basis

or down-sampling on the frame-by-frame basis.
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according to said detdr MERGACEMENBaBHHETt y di stri bution; (“I!u l‘ﬂ I ﬂ mm
program i nstruction rman'é’""T‘“F‘"'h’fa’R"i"‘ng‘ hé conputer pom I .

which is nore effectiJe @Yz*,,mgrslvally codi ng on
field-by-field basis dr arlthrre i‘¢“Codi hg on the frame-by- frarre baS|s

according to the node i nforrat+on—-nd ég?pg whet her to code said

pi xel block on the figld-by-field basis on the frame-by-frame basis.

21. A recorgi Ng ATrsHoREINGNAREAILET THET CaBelrEas GV ESHhpuLdr, amich etores the
foll owi ng prograns in executable format:

86 a first progrfaiowirss programs imeretuitéiole formutyi ng a pi xel val ue
distribution of pixels peripheral to the target pixel on the
field-by-field basis froma previously decoded i mage; a second program
i nstruction neans for surveying the pixel value distribution of pixels
peri pheral to the afisgéroprate insgruation meanefgimaking a computer processor up-

sample a coded image sighal on a field-by-field basis;

a second program instruction means for making the computer

processor up-sample a coded image signal on a frame-by-frame basig

a third program instruction means for making the computer processor
select up-sampling in more effective mode according to mode

information indicating a coding mode according to mode information

indicating a coding mode which is used to down-sample a pixel block on

the field-by-field basis or on the frame-by-frame basis.

20. A recording medium that can be read by a computer which stores the

folihowing programs in executable format.

a first program instruction means for making a computer processor

judge a coding mode for each pixel block whether on a field-by-field

basis or on the frame-by-frame basis when coding a binary digital image;

a second program instruction means for making the computer
processor survey a | pixet value distribution status of already coded pixels

peripheral to the target pixel in a field image;

a third program instruction means for making the computer processor

determine_a probability distribution regarding the pixel value of said



frame basis fromthe decoded i nage: a third programinstr | "I“

for making the conputer processor select affective pixel vaTﬂH ﬂﬂu "ﬂ"l“““
distribution of pixels peripheral to the target pixel accordi*ng®to*mbe *

i nformation indicating a coding node which is used to code a pixel block
whet her on the field-by-field basis or o he frane-by-frane basis; a
fourth programinstruction neans for \nmaking the conputer processor
determ ne the proltatgdtigixeldiremr tHeupixenvaiie pistebutiah gtatos tisati appdans gesaidi xel
based on the selected effective pirxel value distribution; afifth
program i nstructi corvayaresultor naki ng t he conputer processor decode an
arithnetically coded i nage signal of said target pixel using the
probability distribution of said determ ned target pixel.

a fourth program instruction means for making the computer processor
arithmetically code the pixel value of said target pixel according to said

determined probability distribution;

a fifth program instruction means for making the computer processor
survey a pixel value distribution status of already coded pixels peripheral

to the target pixel in a frame image

a sixth program instruction means for making the computer processor
determine_a probability distribution regarding the pixel value of said

target pixel from the pixel value_ distribution status that appears in said

survey resuit;

a seventh program instruction means for making the computer
processor arithmetically code the pixel value of said target pixel

according to said determined probability distribution;

an eighth program instruction means for making the computer

porcessor select which is more effective mode, arithmetically coding on

the field-by-field basis or arithmetic coding on the frame-by-frame basis

according 1o the mode information indicating whether to code said

pixel block on the field-by-field basis or on the frame-by-frame basis.

21. A recording medium that can be read by computer, which stores the

following programs in executable format: | REPLaf 23T SHEET
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a first program instruction means for surveying a pixetl value distribution

of pixels peripheral to the target pixel on the field-by-field basis from a

previously decoded image;

a second program instruction means for surveying the pixel value

distribution of pixels peripheral to the target pixel on the frame-by-

frame basis from the decoded image;

a third program instruction means for making the computer processor
select affective pixel value distribution of pixels peripheral to the target

pixel according to mode information indicating a coding mode which is

used to code a pixel block whether on the field-by-field basis or on the

frame-by-frame basis;

a fourth program instruction means for \making the computer
processor determine the probability distribution of pixel value of said

target pixel based on the selected effective pixel value distribution:

a fifth program instruction means for making the computer processor

decode an arithmetically coded image signal of said target pixel using

the probability distribution of said determined target pixel.
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ABSTRACT OF THE DISCLOSURE

In an image coding apparatus which uses as an input a
binary digital image with an interlaced structure in
which one frame comprises two fields and codes said image
by dividing it into two-dimensional blocks made up of
a plurality of pixels for each block; the method for
carrying out coding in field units or frame units is
judged for each block and coding is performed in field
units or frame units according to the mode judgment
result for each block. Furthermore, in an image decoding
apparatus which decodes for each block a binary digital
image with an interlaced structure in which one frame
comprisés two fields from the image coding signal coded
by said image coding apparatus, decdding processing is
carried out in field units or frame units according to

the mode information.



