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[4] Meanwhile, encoding can be broken down into lossy encoding and lossless
encoding. In order to perform lossless encoding of moving pictures, a predicted pixel
value calculated by motion prediction is subtracted from a current pixel value. Then,
without discrete cosine transform (DCT) or quantization, entropy coding is performed
and the result is output.

Disclosure of Invention
Technical Problem

[5] In the conventional method, when lossless encoding is performed, each pixel value
in a block to be predicted is predicted by using a pixel value of a block adjacent to the
block to be predicted, and therefore the compression ratio is much lower than that of
lossy encoding.

Technical Solution

[6] The present invention provides a lossless moving picture encoding and decoding
method and apparatus by which when intra prediction of a block with a predetermined
size is performed, the compression ratio is increased by using a pixel in a block to be
predicted.
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angkedicts each of pixel values in an M x N block to be predicted by using a pixel in the

M x N block closest to the pixel value in a prediction direction determined by an
encoding mode; and an entropy coding unit which performs entropy coding on a
difference between the predicted pixel value and the pixel value to be predicted.

According to still another aspect of the present invention, there is provided a
lossless moving picture decoding apparatus including: an entropy decoding unit which
receives a bitstream obtained by performing entropy coding based on values predicted
by using a closest pixel in a prediction direction determined according to an encoding
mode, in an M x N block which is a prediction block unit, and performs entropy
decoding on the bitstream; and a moving picture restoration unit which losslessly
restores an original image according to the decoded values.

Advantageous Effects
The compression ratio can be improved when lossless encoding is performed. In

particular, when only intra prediction mode is used, the compression ratio is much
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FIG. 4B illustrates pixel prediction of a chrominance block, an R block, and a B

block in Horizontal mode;

FIG. 4C illustrates pixel prediction of a chrominance block, an R block, and a B
block in Vertical mode;

FIG. 5 illustrates a prediction method when encoding and decoding are performed
in the above modes; and

FIG. 6 is a block diagram of a decoding apparatus according to an exemplary
embodiment of the present invention; and

FIG. 7 is a flowchart of an encoding method according to the present invention.

Best Mode

In order to explain exemplary embodiments of the present invention, first, defining

a prediction value and a residual value will now be explained.
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companying drawings, in which exemplary embodiments of the invention are shown.
Referring to FIG. 1 showing an encoding apparatus according to an exemplary

embodiment of the present invention, if an image is input, motion prediction is
performed. In the present invention, pixels of a luminance block and a G block are
obtained by performing 4 x 4 intra prediction and pixels of a chrominance block, an R
block, and a B block are obtained by performing 8 x 8 intra prediction. Accordingly, a
motion prediction unit 110 performs 4 x 4 intra prediction for pixels of a luminance
block and a G block in a macroblock to be predicted and 8 x 8 intra prediction for
pixels of a chrominance block, an R block, and a B block. Calculation of predicted
pixel values when 4 x 4 intra prediction and 8 x 8 intra prediction are performed will
be explained later. A mode selection unit 120 selects one optimum mode among a
variety of prediction modes. That is, when 4 x 4 intra prediction and 8§ x 8§ intra
prediction are performed, one mode is selected from among a plurality of available
encoding modes. Generally, one mode is selected according to a rate-distortion (RD)
optimization method which minimizes rate-distortion. Since there is no distortion in
the lossless encoding of the present invention, one encoding mode is determined

through optimization of rates.
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from pixel h, and pixel p from pixel 1. Here, prediction means to output the difference
(residual value) of pixel values and to entropy code the difference. That is, for pixels a,
e, 1, and m in the block 300 to be predicted, residual values (a - A), (e - a), (i - ¢), and
(m - 1), are output and entropy coded, respectively. The pixel prediction method in V

ertical mode (mode 0) can be expressed as the following equation:

preddzdo(=y] =p[=-1.¥], = v=0, ..., 3

FIG. 3B illustrates pixel prediction of a luminance block and a G block in
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Also, when a pixel is predicted in Diagonal_Down_Left mode (mode 3), prediction
can be performed by using an appropriate filter for pixels in prediction directions. For
example, when 1:2:1 filter is used, pixel a 322 is predicted from (A + 2B + C + 2)/4
which is formed using pixel values located in the diagonal direction indicated by
arrows in FIG. 3C, and pixel e 324 is predicted from (a + 2b + ¢ + 2)/4 which is



pixel i 306 is predicted from pixel e 304 and pixel m
308 is predicted frompixel i 306. [45] In the sane

worewsae239pi xel b is predicted from pi xel B, piR&/KR2005/001683

[56]

[57]

[58]

[59]

[60]

[61]
[62]

[63]

[64]

frompixel b, pixel j frompixel f, pixel n from pixel
j , pixel c frompixel C pixel g frompixel c, pixel

k forme psmg bix@l valuesabcded ddpocpi 6)ixd ¢ 3R4 Xlethedhzfg’oﬁﬁm direction in
rom

D 1R R BlsgrpisRerB i Fedfiec iy tof G ol nq Ghet m 328 is

oupqﬂdtctekirfmmi (iff 2reke€)(4. esi dual value) of pixel values

and Frpth@ WAHO %nﬁé}dglxglrl?ls%{]({l@téﬁ? %E‘n (ETJS 3f + + i)o pixel ¢ from (C +
P BBk 32)/4 B EPmyE) ha X B1.2 A pixghl ﬁrora)ao +(3c £ d g4, pixel g
anfofae =+ 2d)+ darz&) /QUE)R@Ih B0 @m IOPY 40,@}5/&13' plxel from (f + 2§ +h+2)
DRSS oSy PACE g et R oY LS
eqRiatil ern) /[44ﬁ1]xe]m &dﬂa)(klﬂ—ll)(y]h 2) /u[ xandl pige] pYroHl @ + 214 1+2)/ 4.

3 [ 4lZiG BIIﬁD u t?’%lesla#% %& gt? aelu a%ccje {oc % lock in

| um nanc i zon
1) Dla[gthgé}l_DpweLR@thQdﬁ: @n@iee‘ﬂl ct ed from pi xel 1, V\,hl ch

i s aplx@pﬂl §§’?ﬂ r&h&%@él fﬂo 1;3& )bﬁlrat Fsoaﬂtaﬁj alcgrlltrp‘f'fetl iPfhe dﬂé@nal

pi xel predicte Trom pj xe ad] acent

t h@f‘EﬂU@B kn@@@ec} lb\/ HeAped Eife $lbgnd ka@hﬁ Dlixie Preahogq@from pixel a
\Ahth@hlslaqmaajaa}aem td pixpl 6334 ik tﬁ’eiléfrdmdir&t@lohluoﬂie b3&R- 300. Also,

o1 b £33 rieigr et APl S siuifed fn B

s amelmtisneannepipoall bepredictpd ﬁdrrqtmd A rpﬂmal pifvomh pikel Bj pigé¢l d from
15(‘9% %1%3' efFOm BP?éFimpg(eﬁ g%%;qp bl))((gll élplxeﬁ) }1){?1%'m Elng‘? IE}lxel 1 from

p| Rigpl -]r( pfxlebrfﬁr@mmel <5 plxqziubf@m mﬁbgnppf@k & frean ppick K, pmel n from

f rﬁ%lpﬂ %‘tﬁiplkel (Pfr&ﬁlpuﬁtl r'l@l@}ﬂkéfﬁlred tloﬁ'nﬁﬁo@mflﬁlggarﬁﬂ A8dwn_Right
dplxe p from pi xel i xel prediction

néfnﬁé%l (1porla0rs SR CAPTesEH & th?éaléowg@aw% expressed as

t he fO||OWI ng equation: [50] rred4x4L.[Xy] = r[x-1,y],
X, Y ..., 3 [51] FIG 3Cillustrates pixel

b ZSEC“ S0 T L EEEE R, 0 S o s
predicted frompixel B that is an adjacent pixel in
the diagonal direction indicated by an arrowin FIG
3C, and pixel e 324 is predicted frompixel b that is
a pi Ao, slipmaeitel soristed idD@ganal DoV Righionod (meastei4on
i nprteﬁf‘ctigﬁ Qﬁi{(begﬁ@forﬁlﬂ By using an appropriate filter for pixels in prediction
directions. For example, when 1:2:1 filter is used, pixel a 332 is predicted from (I + 2X
+ A + 2)/4 which is formed using pixel values located in the diagonal direction
indicated by arrows in FIG. 3D, and pixel { 334 is predicted from (I+2a+b+2)/4 which
is formed using pixel values located adjacent to pixel f 334 in the arrow direction in the
block 300. Also, pixel k 336 is predicted from (e + 2f + g + 2)/4 and pixel p 338 is
predicted from (j + 2k + 1 + 2)/4.
In the same manner, pixel b is predicted from (X + 2A + B + 2)/4, pixel ¢ from (A +
2B + C + 2)/4, pixel d from (B + 2C + D + 2)/4, pixel e from (J + 21 + a + 2)/4, pixel g
from (a + 2b + ¢ + 2)/4, pixel h from (b + 2¢ + d + 2)/4, pixel i from (K + 2J + ¢ + 2)/4,
pixel j from (J + 2e + { + 2)/4, pixel 1 from (f + 2g + h + 2)/4, pixel m from (L + 2K +1
+ 2)/4, pixel n from (K + 2i + j + 2)/4, and pixel o from (i + 2j + k + 2)/4.
FIG. 3E illustrates pixel prediction of a luminance block and a G block in



pixel i 326 is predicted fropg pixel f and pixel m 328
is predicted frompixel j . [53] In this manner, pixel

wh2008/1pse2di ct ed from pi xel C, pixel ¢ from pi xeCT/BR2005/001683

[65]

[66]

[67]

[68]

pi xel d from pixel E, pixel f frompixel c, pixel ¢
frompixel d, pixel h frompixel d, pixel j from pi xel
g, Vpitkel_ RKgchQﬂibmmX)&é 55, pixel 1from pi Xel h, IOI xel n

5o PR B Bt LTRSS B e et v

Di h)gatndi[m {bowimgbedltdincoiden {trmodegi8)of ean® lﬁr@nexqm«aaésassdn@sated by

t hﬁré\% 4 e ?Eeﬂﬂ%keg% 34I4§4 reﬁpt&l]'fgo ?b R}lffchyﬂs formed using
, Ire
mh@ﬁegVaﬂ)‘lQ‘é docafogl adjasentde @txe f 3t Hgfbh arroméwcﬂm at apgggle of 22.5°

( nﬁafﬁ viticaP ﬁ@ me%bdkmoc)améée RET {f OB Prel)(ddSirdld (@R £ + 1)/2 and
oprg&s for plxg i'n prediction
i3gk 1 ISP gﬂ’ﬁli(él 1:2:1 filter is used,

pl Xeln the 323e n&nﬂ&rephlxeltlfd pfrefdjcmz(ﬂ Bom 2B+ B £1)#2,2)iddh cVme:hB +C+

LSRR Rl MG R BN BUIRA s 1
32pixplsh fmomdp Gﬁe*dl)ﬁ @meq afmmZkb +e € 12.2)i46A kvihirg I(]f +g + 1)/2, pixel 1
' Sfrefnr@q— H'§'1’)"/Q }5’15(51% ﬁ‘fffﬂ ué Sf— 1 +OB?2 ‘ggie"f‘gjf GEQL L9 IE’/QXeﬁJd pixel p

di agonal direction i k 300

AI %rem (bﬁxlet i y2. ﬁzb@ nixel predifition deethedih \(f‘éthalleght gode gyode 5) can
ange Pipk@ksedasIBS follovahedietions:from (i + 2j + k + 2)/4,

[56] I'n the sanme manner, pixel b is predicted from (B

+ 2C+ D+ 2), pixel c from(C+ 2D + E + 2) 1A, pi xel

d from(D+ 2E + F + 2)1A pixel f from(b + 2c + d +

2) 1A, mgc1+124 wFnd 11429y 4= pi xel h from

(d + ngﬁ&dgdn? Iﬁ L 1gel pLDs flzron?)(f il 2g + h + 2) [/

4, pixel k from(g + 2h + h + 2) | 4, pixel 1from (h +

2h+h+ / pi xel frmJ + 1+ 2) [ 4,

pi xel BY?‘%%‘MﬁUl—zPX@'ﬁM@) +T:' g%dl pi xel p from (1
+2 1+ 1+ 2) [/ 4. [57] FIG 3D|IIustrates pi xel
prediction of a_|lum nance bl ock and a G block in

b agonltBeuuLRPgmpliodd (Hsad a) 1) P5e] Pixel a 322 is
predicted frompixel X that is an adjacent pixel in

t he di agonal direction indicated by an arrowin FIG
3D, angraaidxdi[3,03340(i2s-1dredi“ctldd- 1y em i xel a that is
a pixel adjacent to pixel f 334 in the arrow direction
in the block 300. Also, pixel k 336 is predicted from
pi xel 3 JHs ed- from pi xel k.

[ 59] I%r?%%;mrrgégner,[ g?]xe p@%}rjtgpct egl from pi xel A,

pi xel ¢ frompixel B, pixel d from

preddzdp[1,1]=p[0,0] +p[1,0]+ 13 == 1
preddedp[2.1]=p[1,0] +p[2,0]+ 11 == 1

preddsdp[3.1]=p[2.0] + p[3.0]+ 1) == 1



pi xel C, pixel e frompixel 4, pixel g frompixel b,
pi xel h from pixel c, pixel i frompixel J, pixel j

W0 e@sipassel e, pixel 1from pixel g, pixel is fPONKBR008/001683

[69]

[70]

[71]

[72]

K, pixel n frompixel i, and pixel o from pixel j

The pi xel prediction nmethod in Di agonal _Down_Ri ght
node (node 4) can be expressed as the follow ng

equat | ed L: A=hl, X, y =0,
,i}%&i ﬁﬁ‘c{[ % Aﬁgq 1%@%512%;? |slpred| cted in
Di agonal _Down_Ri ght nmode (rmode 4), prediction can be
per f or med 4ij usi ng an approprl ate filter for pixels in

pr edi pradstidiflecd Fonkl. Ifor pekahptd,) Thelh 1:2:1 filter

is used, pixel a 332 is predicted from (I + 2X + A +
2)/4 which is formed usi ng pixel values | ocated in the

di ago | in FIG 3D, and
pi xe|ﬁ?éd§%&4ﬁe[?gj)ed?g? 133"?£2 (|+ debad) 4 which s
formed using pi er val ues | ocated adjacent to pixel f
334 in the arrow direction in the block 300. Also,

pi xel preBbBhils, Bl exibb2.dd + pom et 4)#=4 g + 2)/4 and
pixel p 338 is predicted from (j + 2k + 1+ 2)/4. [63]
In the same manner, pixel b is predicted from (X + 2A

B roR RS Folrom (A 3P4 1Pk P 1A pixel d

2)/1 4, pixel gfrom(a+2b+c+2)/4 plxel h from (b
+2c +d + 2 pixel i from(K + 2J + e + 2)/4,

pi xel p]’Ed‘-’hB:h] [(]43}@19[&3] Hpp) [, +dixer Wfrom (f + 2g +
h + 2)/4, pixel mfrom(L + 2K + i + 2)/4, pixel n
from (K + 2i + j +2)/4 and pixel o from (i + 2] + k

um iR L I LR T e R ont mode

(node 5). [65] Pixel a 342 is predicted from (X + A +
1)/2 m&%@&y @qafg[l@l]ﬂigp@Bml-l—Vl |xes] | ocated in the

di agonal direction at an angle of 22.5 fromvertical,
as indicated by arrows in FIG 3E, and pixel e 344 is

predigt e ﬁl[&fﬁtés ixel ?ré’dlét{o@l \f"{a'lf}xhlﬂaﬁcg 19551?911 MBS EHIRIKER!
val ues | ocate ac to pixel e 344 in the arrow

di Hegronsl_Rewamaegdsgmedep).22. 5 from vertical, in the

bl oct@lx%D&Bsstq@edl&bd gom (X846 + 13/210&1@1611 (Hf@ﬂnéd &g ﬁlxé'l Jalues

F elsparf e a8 g RBFIeBT B S5 berishmf i digaied by

+ Browd WHEG. pFxald pixdl baid (iBpredicted from (A + a + 1)/2 which is formed
using pixel values located adjacent to pixel b 354 in the arrow direction at an angle of
22.5° from horizontal, in the block 300. Also, pixel g 356 is predicted from (b + { +
1)/2 and pixel h 358 is predicted from (c + g + 1)/2.

In the same manner, pixel i is predicted from (J + K + 1)/2, pixel m from (K + L +

1)/2, pixel f from (a + e + 1)/2, pixel j from (e + 1 + 1)/2, pixel n from (i1 + m + 1)/2,
pixel ¢ from (B + b + 1)/2, pixel k from (f +j + 1)/2, pixel o from (j + n + 1)/2, pixel d
from (C + ¢ + 1)/2, pixel | from (g + k + 1)/2, and pixel p from (k + o + 1)/2. The pixel
prediction method in Horizontal Down mode (mode 6) can be expressed as the

following equations:



1)/2, pixel d from(C+ D + {p
+1)/2, pixel g from(b +c + |
WG 200p1259pi xel i from(J + e +
+1)/2, pixel 1 from(g + h +
i+ 1)/2, pixel ofrom(j + k
(k + 1+ I)/2 The p| xel predic

, pixel f from(a + b
2, pixel h from(c +d

/2, pixel k fPOIKRR0O05§01683
/2, pixel mfrom(K +
1)/2, and pixel p from
ion nethod in

/2
)/
1)
1)
+

Ver t i ead:k, (1|]q171ﬁ15)3]qa M hejexpressed as the
foll ow ng equalons 67] préed4x4L-[0,0] = p[-1,-1] +
p[O,-1] + 1) " 1pred4x4L[I U =plU-I] + p[l,-1] +
I p L- [2,-1] +1) " 1
syl b i
predax P pLO,

d 1 dax4L-[ 2, |
P e éﬁﬁﬂé] U[dg][_z gq PJ]TiE AP iﬁﬁim_-[sp{e] 2 p[[2, 0]
+ p[3 0] +41) "lered[4x4LJ{O 2] = p[-lLJ] +"p|[ Ull] +1 )
predEFi%%IZH# ]pL[Lf]-ppL 1Zgi]l-']p[1+ ?*1) >> |
Predaxal-[3,2] = p[2,1] + p[3,1] +1 ) >> |

d4x4 = 2t I 1
or odh ﬁi%%%rﬁz?r L‘f olﬁﬂlpﬁﬂ Hjl %:’ oy 3 |
pred4x4L-[ 2, 3] p[I 2] +p2 2] +I ) "o
Pred4 4 + "1 [69] FIG 3F
|Irleu§’%('3i’ g%sﬁp l;e %Pﬁ%p@qéﬁ' }:51 e

um nance bl ock and
a G bl ock in Horizontal _Down m)de (nmode 6). [70] Pixel

s mar R A hao BRI bt It Sgonat "ol rect on

at an angl e of 22 5 fromhorizontal, as indicated by

d df
o S TS A RSP 5 Pt i From

| ocat ed adj acent to pixel b 354 in the arrow direction
[73] at an angle of 22.5 from horizontal, in the block 300.
Al'so, pixel g 356 is predicted from (b + f +

preddedp[2,0]=p[1,-1]+p[1,0]+ 13 == 1
predduedy[2,1]=p[1,0]+p[1,1]+ 1) == 1
preddudp[2.2]=p[1,1]+p[1.2] + 1) == 1
preddzdp(2,3] =p[1.2] +p[1.3] + 1) == 1
preddedp[3,0]=p[2,-1]+p[2,0]+ 13 == 1
predduedr (3, 1] =p[2,0]+p[2,1]+ 1) == 1
preddzdp(3,2] =p[2,1] +p[2.2] + 1) == 1
preddudp[3.3]=p[2,2] +p[2,3]+ 1) == 1

[74] FIG. 3G illustrates pixel prediction of a luminance block and a G block in
Vertical_Left mode (mode 7).



1)/ 2 and pixel h 358 is predjicted from(c + g + |)/2.
[71] In the sanme manner, pixel i is predicted from(J

WG 2005422592 2, pixel mfrom (K + L + |)/2, pixel PET/KRODS/001683

[75]

[76]

[77]

[78]

(a+e +1)/2, pixel j from(e +i +1)/2, pixel n
from(i + m+1)/2, pixel ¢ from(B + b +1)/2, pixel
k frpxel(d362is gedlc)tééffroﬁi (Z@Bi- BO+ fl)’/@ mh(@h i% f(ﬁmbdhl)sln% pixel values

Brireed i 8 e el SR Srad Sy PRl Pt el oy amovs

rremﬂad} B, kot pixelret 24 1E)pmd1crlmtiﬁf01@r(m dé) -6)1)/% ahidheis formed using pixel

g{l&&%g%ﬂ%f C{J%% ® _[Jl e%gr4? Hl%ta!n%(lfsdl actlon Ft 3n angle of 22.5° from

pr éq;mg‘(adLm[thp blo]?k (b[Alpo (p}xe.l.l Gis p|rqd1qte frpm (e|+ f+ 1)/2 and pixel m

pr%g\/ﬁiuke({l&e@}rom(ﬁ’[l-jhlb&] + p[-1. 2] + |
pred4x

pr egliythe S%rpe E%annerp{)léel b %s p_;ecﬁ%tecll 3}) (Ble E + i)]]z pixel ¢ from (C+ D +
pr edzpdtel difydm D+ PiQ,)AQ) prke]ﬂ[f@olh](b +d+))/2, plxel g from (c +d + 1)/2

R8T G AL 5 R sy ot o

Pr piddafropAj Bk +=1)p2.| plxdlp fronp[K +0F 13/21 3nd plxel p frorn 1. The p1xe1
ﬁf&fﬂm [rr%tﬂod]m ‘Veptﬂéal Q]eft F([e' (g{ddeﬁ |c§r) be ex]pressed as the following

Pr%@%@k&[z 3] p[I 2] + p[l, 3] +1 ) " I Pred4x4L' [ 3
0] p[ 2, -1] +p[2 O] +1) " 1pred4x4L[3,I ] =
p[ 2, O] +p[21 ] + 1 " 1 pred4 4L'[3, 2] p[2,1] +

oL 2 ghad gl =RRe I%J S P edl ot 23]+ 1)

Ium nance bl ock and a Gblock in Vertical Left npde

(o Dol T5)) Pisal 15,362 15 By edycted from (A + B »

pi xel values | ocated in the
di agonal dlrectlon at an angle of 22.5 fromvertica

i ndi I [ d pixel e 364 is
predi ct£% EQ/ ﬁ&%lﬂ)mf@’)ﬁhﬁﬂ?%ﬂ |g fornmed using
pi xel
preddadr[3,0] = (p[3,-1] +p[d.-1]+ 1) == 1
preddzdp[0,1]=(p[0.0]+p[1,0]+ 1) == 1
preddzdp[1,1]=(p[1.0] +p[2,0]+ 1) == 1

preddzdp[2.1] = p[2,0]+ p[3.0] + 1) == 1

preddzdr[2.1] =p[5,0]



val ues | ocated adjacent to pjxel e 344 in the arrow
direction at an angle of 22.5 fromvertical, in the

Whe@sk230D. Al so, pixel i 366 is predicted froPC/BER2005/001683

[79]

[80]

[81]

[82]

pred4x4L- [ 3,

p[ O
1 p"ﬂri‘%ﬁ‘%éﬁ4ﬁfé rﬁ&éﬁﬁ”ﬁ [g[:] R 1; pLz.

Pred4x4L [3,2] =p[3,1] Pred4x4L{O 3] (p[0,2] +
pll, p%&d4§41[)2i_3{]J(§FZ?]d4§%IQ‘WL}3J:=F (p[1,2] + p[2,2] + 1)

+ 1)/2 and pixel m368 is predicted from (i + j +l)/2.
[76] In the sane manner, pixel b is predicted from (B
+ C+1)/2, pixel ¢ from(C+ D+ 1)/2, pixel d from

(D rEadkal, )J/22] (?cxﬂu; [1fm T)(:=t~!=r* c +1)/2, pixel g

from(c + pi xel romd, pixel j from(f + g

+1)/2, plxel k from (g + h + 1)/2, pixel 1from h,

pi Xedreddzfir[QM]E [ k- p{2l D) A2 i kel o from (k + 1+
I)/2, and pixel p from1l. The pixel prediction method
in Vertical _Left node (node 7) can be expressed as the
f ol |powddadu (@] at bbbl + $L271]] +p]r}é‘d=4k4L{0 0] (p[O,-1] +
p[l,-1] +1) " 1 pred4x4L{I Ul (p[l, -I] + p[2,-1] +

"1 Pred4x4L5 = (p[2,- 1] + p[3,- 1] + 1) " 1

Pr ecsdfdg (123[3 S +p[a- 1] +1) "1
Pred4x4L{OI = (p[0.0] + p[l,U + | ) "1
daxal ; = F1)
ngd%é %ﬁ @D%p[@loﬁﬁpl[?'p 3ﬂ 0] +| ) "
]

= p[3,0] [78] Pred4x4L{O 2] = (

Pred4x4 2] "+ p[3,2] + 1) " 1 Pred4x4lL

[3,3] p[3,2] [79] FIG 3H illustrates pixel
pr eq:iredalb;@Lr{Bm‘]rq;[B,uqri nance bl ock and a G bl ock in
Hori zontal _Up node (node 8).

FIG. 3H illustrates pixel prediction of a luminance block and a G block in
Horizontal Up mode (mode 8).

Pixel a 372 is predicted from (I + J + 1)/2 which is formed using pixel values
located in the diagonal direction at an angle of 22.5° from horizontal, as indicated by
arrows in FIG. 3H, and pixel b 374 is predicted from (a + ¢ + 1)/2 which is formed
using pixel values located adjacent to pixel b 374 in the arrow direction at an angle of
22.5° from horizontal, in the block 300. Also, pixel ¢ 376 is predicted from (b + { +
1)/2 and pixel d 378 is predicted from (c + g + 1)/2.

In the same manner, pixel e is predicted from (J + K + 1)/2, pixel I from (K + L +
1)/2, pixel m from L, pixel f from (e +1 + 1)/2, pixel j from (i + m + 1)/2, pixel n from
m, pixel g from (f + j + 1)/2, pixel k from (j + n + 1)/2, pixel o from n, pixel h from (g
+ k + 1)/2, pixel 1 from (k + o + 1)/2, and pixel p from o. The pixel prediction method

in Horizontal_Up mode (mode 8) can be expressed as the following equations:



[80] Pixel a 372 is predicteggfrom(l +J + 1)/2 which
is formed using pixel values located in the diagonal
wa@leea2asen at an angle of 22.5 from hori zont al PCEHEKR2005/001683
i ndicated by arrows in FIG 3H, and pixel b 374 is
predicted from(a + e + 1)/2 which is formed using
pi xel values |ocated adjacent to pixel b 374 in the
arro%rgl{ﬂarge,gg] JON=a#[ EBI[]] &rtgllelyfr 122=5 from hori zontal ,
in the block 300. Also, pixel ¢ 376 is predicted from
(b+f +1)/2 and pixel d 378 is predicted from(c + g
+ 1) /p2edd:84]0,1 h=tfel darme[nRBNEN; =pilxel e is predicted
from(J + K+ 1)/2, pixel I from(K+ L +1)/2, pixel
mfromlL, pixel f from(e + i +1)/2, pixel j from (i
+ M Horkdd:2p [(pE kelip(pl 20 em[m,3pkek=d from (f +j +
1)/2, pixel k from( j +n +1)/2, pixel o fromn,
pixel h from(g + k + 1)/2, pixel 1from(k + o + 1)/2,
and pirxddzdp[F.Ebmpd-1,3he pi xel prediction nethod in
Hori zontal _Up node (node 8) can be expressed as the
follow ng equations: [82] pred4x4i/[0,0] = (p[-1,0] +
p[ - | drpddedi) 1.0] % (pi0eblaxall- TIot 1) 3= (p[-U + p[-U + 1)
" 1 pred4x4L-[0,2] = (p[-I,2] + p[-1,3] + 1) " 1
pred4x4L-[0,3] = [-1,3] pred4x4L-[1,0] = (p[0,0] +
p[ O, I}jreddlxﬂl'[l',l]l:rﬁlv[@dukﬂﬁ[-q;ﬂ‘ﬁ1}::*ﬂi[0,I ] + p[0,2] + I
"1 pred4x4L [I ] (p[O 2] + p[0,3] + 1) " 1
Pred4x4L-[ 1|, = [[413] pred4x4L-| 2, O] = (p[!,0]
+ p[ Iprtqdlth[ﬂ) 1— r@dﬂﬁ L2121 =F 1= (p[l,1 ] + p[l,2]
+ 1 ) " | Pred4 4L'[2, 2] (p[l,2] + p[I, 3] +1) " 1
pred4 4L'[ 2, 3% [i 3] Pred4x4L' [3 0] = (p[2,0] +
[2 |qreci4xﬁ[1 ]1—;1@{ dhx4L-[3,1 ] = (p[2,1 ] + p[2,2] +
) " 1 Pred4 4L'[3,2] = (p[2,2] + p[2,3] +1) " 1
[83] pred4 4L.[3 3] p[2 3]

preddzdr[2,0]= (p[1,0] +p[1,1]+ 1) => 1
preddzdr[2,1]=(p[1,1]+p[1,2] + 1) 5> 1
preddzdr[2,2]= (p[1,2] + p[1,3] + 1) => 1
preddzdr[2,3]=p[1,3]

preddzd1[3,0]= (p[2,0] +p[2,1] + 1) = 1
preddzdr[3,1]= (p[2,1] +p[2.2] + 1) => 1
preddzdr[3,2] = (p[2.2] + p[2,3] + 1) = 1

preddzdp[3.53]=p[2,2]

[84] Finally, in DC mode (mode 2), all pixels in the block 300 to be predicted are
predicted from (A+B+C+D+I+J+K+L+4)/8 which is formed using pixel values of



[84] Finally, in DC node (nmoge 2), all pixels in the
bl ock 300 to be predicted are predicted from
W@ 200842502 +J+K+L+4)/ 8 which is forned using pPXEKR2005/001683
val ues of bl ocks adj acent to the block 300. [85] So
far, prediction of |um nance block and G bl ock pixels

W bldclas g{&jgceﬂttbltm]}ﬂoa{ 3@.has been described as
ver en t
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[87] tngw N@xtezsﬂb@htﬁkﬁﬁo Fgﬁxéi@fo’i'a'ch%r{tnhaﬁc%ﬂflfé&(nﬁﬁmlﬂ%dﬂ @Rl Bdhock will
rou n o a C om nance
b ik B sk BLae e R B iEs! SatbRefRE T na'ee
[88] of 8Pred8:t1bh of kielsafid chfmmmarmeé)kébkp areRibtddko andBddockhisiperformed

| N; tJh Rf S%{%lobl{l\é SI{H t!hgp—: ar? hﬁpesiéﬂ?)gqn&ﬁs rlﬁltt 'E%g %lt)e ent invention,

/—\CCOI‘Sts resen
( npldec m)ode Hdmt Bendlt élccq’rddl@lx rodie pr)se@mdvenélpm Qay D%mgde (mode

( ”@)d ?—Io%)zoﬁﬁlemél@@@nodqu]an('f I\’@rtlcﬁlﬁmbhé Hﬁ&c[e@)ed?e ﬁ’éeﬁel

pre|ct|ono a chrom nance bl ock, an ck,
(891 b ocKIG-# DidlusERes Pixelgredipiess o Mhﬁ?mwgw bﬂedi p &?19%1% énd aB
predticin DA théde. an 8 x 8 bl ock, but the pixel

d | d bl k i )
001 25 s oD TR’ 48 sl alrCufhut okl s Rus 60t Bul 6 aiel
bl pekictiamci td gupkied snah Bl BN odkinitise perd mamed whES piediction of

Ref)&é uqlglcﬁr%ﬁfle&:l‘ e %ﬁc}(azln IIQIB ock delnd OB H}cﬁkus J‘.:)iérfor&:efi hi,

911 pi xe §fei”f|1i1&at0fl§€' AAb1 b bl Qllldlfﬁl ﬁﬁ 8. k1.8l.51.ddk 11400, al €01, and pl
pr ﬁ/ﬂicﬁta%jalf ﬁl‘i@ﬁs (if\a % xB4 Blokk 210ottad § t 8bldckKiod a&e greﬂﬁc/te%l from (A +

6% 5 BT 105wt SRR abitet e P b fe i 112,12
G HZ h2+n2,)d2Aandp Bare ppddiatd frad, (EBBF + G + H + 2)/4. Also, pixels a3, b3,
c3,d3, e3, 13, g3, h3, i3, j3, k3, 13, m3, n3, 03, and p3 are predicted from (M + N + O
+ P + 2)/4 and pixels a4, b4, c4, d4, e4, {4, g4, hd, i4, j4, k4, 14, m4, n4, 04, and p4 are
predicted from (E+F+G+H+M+ N+ O+ P+4)/8.

[92] FIG. 4B illustrates pixel prediction of a chrominance block, an R block, and a B
block in Horizontal mode.

[93] Pixel al is predicted from pixel I, pixel bl from pixel al, and pixel cl from pixel
bl. Thus, prediction is performed by using an adjacent pixel in the horizontal direction
in the block 400 to be predicted.

[94] FIG. 4C illustrates pixel prediction of a chrominance block, an R block, and a B
block in Vertical mode.

[95] Pixel al is predicted from pixel A, pixel el from pixel al, and pixel il from pixel



c3, d3, e3, f3, 93, h3, i3, 53, k3, 13, nB, n3, 03,
and p3 are predicted from(M+ N+ O+ P + 2)/4 and

w@rooshz2se2t, b4, c4, d4, ed, f4, g4, h4, i4, |APCREKR2M4/001683

[96]

[97]

[98]

[99]

[100]

[101]

[102]

[103]

md, n4, o4, and p4 are predicted from(E+ F + G+ H +

M+ N+ O+ P+ 4)/8. [92] FIG 4B illustrates pixel

pr ediThiuk, Phediétich i€ é@dsﬂnma : shi]g%ilkad]afiﬁntl%ibélmkhedv@ﬁd:agdiﬁaction in
rizont 93] Pixel al is predicte

fr%‘&lgﬂ)(?cgez‘l'dalt?ﬁ ngt%D from pixel al, and pixel cl

f r omIpisxiescribed aHdmsthatgnmii ipotdicdioniis pgrénred g cising adgicerg pixels in

g{]%a% Jozgg(né% ICD)IBEI%( S]!uté 1%%1213%% %@i{:ﬂﬁi& %adéﬁrbﬁé(ﬁé}%dna n'iil}§performed
pi Rehsipg adjpeant Blﬁe]éfm gachief s % Alesks upithigichregpingngs) hi@qk R block,
anﬁ’n@B @ldék?@éﬁlétfbnvﬁb%(i@ th%?&hct[o%%etﬁ’d)d@'no@hmht@d to the 4 x 4

o1 RGP i ro St e Berfyaly it it PoRks € sgerbighciine M x N.

byThmmn @Vaﬂwhdj abkok upit Xxebe pn@dichﬁ ivet M ¢ & bldtk, @gtixedWalue to be
ab% CHIC actgﬁ léle Xgé)l?ulst%(eig)y &{gm 1%& clos%%r%n% preﬁ Vgl%ﬁ (fn a BFC%ICUOH
adqilaftp@ntl ipfhedllecki n each of 4 x 4 bl ock units i n

lum pga Q’)elllggtﬁ&gs @ﬁl‘édl@h@ﬁ Ql%ﬁloerv@%h%hb&ﬁngm de%od1n§ are performed
perfornmed by using adjacent pixels in each

bl BdRe abAviedn9deschr oni nance bl ock, R bl ock, and B bI ock

Ior edR@iehmg tofﬂqmey ednotHeh ﬁleﬂfoa%ﬁébt@lﬁmgm Ilégduzllfbyrjﬂiel prediction will
I m t

t
ccti2t P HIBIFEdn s SrseRarnsnech B iy obiDta Rl value. ap
Tharel insan agyaeontitherk ia ukddoBér axaintpld, in Nertigrle diodt @ FIG. 38y in the

FP(%&g%leﬁloH' Iﬁ%ls ¥ %lbg 2 ﬁ(%l’ gg%(g [aﬁ? '(I_)l%%(ﬁgarg ?x&ed?&%dﬁlbféom pixel

nAaaIpir téldlieéqrwﬂmdw efehlﬁwreurp— ahe thEgck. T, FI7). 4G = B1-A. In the
i f)ﬂé§én& vestiéh, B&%@ingttlll&rbb%ﬁap&i)n fbn@ﬁ‘éﬁ@ﬂlzﬂg/aﬁl@g new residual
decaqdi ng are iformed in the above nodes. [ 98]

ReY d¥s dig cqlep! ﬁiP@aT@n BRGENEPS IR MBS YF Tolit i i TG B T, = LT
r esidtiak rbfy Pt the tirhe, 8 dhice theome wiekidusloxlee r'exIpI al nad |alﬁer = a-
th cohv |onal coder Jn orde

D8 GOkl onal yffeoders ) nor et d @ ARl ofine viluggs te
Foresexalpllees premhc\fﬁi fromahe mmi@t odja¢ednGpix8l4,ac¢ardinigao the prediction

CO@%&%'aQ&?ﬁgeﬁfﬁﬁ&%dﬁf&%rg%@ Q/ltﬁqge n&v Fbg‘/'h'uﬁ a:ﬁ?e@’r' apd Im and r'

are predicted
r esingaeh Mpde gedesgrikedrabeve tlm@ plﬁelzpr@dmtwnr methpd psing gg aflJ agent plxel
M én Beipph&d.present invention, by using thus obtained

conv ngcl)rgmg‘y, Eh%srlngtlij(%ll pre(%lctlilgns unit ﬂ% ofetlsula grlilc%ldmg apparatus of the
present invention of FIG. 1 can further include a residual value calculation unit
generating new pixel values r’ ” r' 1, r' ) and r' ; from residuals.

FIG. 6 is a block diagram of a decoding apparatus according to an exemplary
embodiment of the present invention.

An entropy decoder 610 receives a bitstream encoded according to the present
invention, and performs decoding according to an entropy decoding method such as
CAVLC or CABAC. In the frontmost part of the received bitstream, a flag indicating
that pixel values are predicted according to the present invention can be set. As an
example of this flag, there is a lossless_gpprime_y_zero_flag in H.264.

By using this flag, information that pixel values are predicted according to the
present invention is transferred to a moving picture reconstruction unit 620.

According to this flag information and encoding mode information, the moving



val ues are cal cul ated. Then, ¢ he new residual val ues
arer" 0=r 0, r"1=r1-r0,r" 2=r2-r1,

wap@sn22s2 =r 3 -r 2 . At this tine, since thePCBRR2005/001683

[104]
[105]

[106]

[107]
[108]

[109]

[110]

[111]

residual values r' O, r' 1, r'

picture reconstruction unit 620 restores moving pictures according to the pixel
prediction calculation method in a mode of the present invention, and outputs the
result.

FIG. 7 is a flowchart of an encoding method according to the present invention.

As described above, motion prediction is performed in a variety of intra prediction
modes provided according to modified prediction methods, and an optimum mode is
determined in operation S710. Also, without using the modified prediction methods, a
block is formed by using residual values newly generated from residuals obtained by
the conventional prediction method, and then, motion prediction under the intra
prediction encoding mode can be performed. The optimum mode can be performed by
RD optimization, and because lossless is encoding is used in the present invention, one
encoding mode is determined by rate optimization. In the determined encoding mode,
motion prediction is performed in operation S720. Then, the resulting value is entropy
coded and output in operation S730.

Decoding is performed in the reverse of the order of the encoding. That is, the
entropy coded bitstream is input, and entropy decoded. Then, based on encoding mode
information and flag information, pixel values are restored according to the pixel
prediction value calculation method of the present invention, and moving pictures are
output.

At this time, the pixel values restored can be expressed as the following equations:

(1) If, when encoding is performed, the modified prediction method as described
above is used and the encoding mode is determined as Vertical mode, pixel values are

restored according to the following equation:

!
) Fiok,y

= prEdL[XO+j, F0+i] + -0 1,_‘| =03 or

!

= '?:—*._.l ..
u = prede[Ros, yol + 40 11=10,.3

(2) If, when encoding is performed, the modified prediction method as described
above is used and the encoding mode is determined as Horizontal mode, pixel values

are restored according to the following equation:

!
T -
u = predi[Eoe, You] + =0 13=0,..3 or

!
EI?'_*

g =predy(zo, youl + 0 T 1§=0,.3



2, and r' 3 arer' 0 =a Ay; =e-ar' =i-e andr' =
mi, r' , r'" , r'" , and r' have the sane val ues as the

WO 25122892 3 0 1 2 3 residual val ues predi ct edP¢T/ERR2G08601683

[112]

[113]

[114]

near est adjacent pixels according to the prediction
met hod descri bed above. Accordingly, with the new
resi yal, whehasoding is performdd, the rAddlfied prediciiof atihoidelescribed

as descri bed ove, t.he pixel predict] nmet usi.n
o585 ot opf R kading afs ) g S Gt Tha il gt LA mode,
t hepixelotalen apr estootdi agpordmigtto Hefobbwingeqeaicmcli ng

apparatus of the present invention of FIG 1 can

further include a residual value calculation unit
generating new pixel values r" , r* , r' , and r' from
resi difal=s0 { [106&] (OF)G{0,63,1(8,24, il ®ck di agram of a

decodi ng apparatus according to an exenpl ary

enbodj.nent. ofr.t he bresent invention. [101] An entropy
decod{é”r %Eoﬁll:é{%é&cgg a 'bi t stream encoded according to

t he present. igvention,. and.p or ms decodi ng accordi ng
to anlférT_tﬂdp@géédbﬁi(ﬁ&)n@tH‘eg{éhih as CAVLC or CABAC.
In the frontnost part of the received bitstream a

fl ag wyrdipeati[nag:ihas.p] *eli ;watues are predicted
according to the present invention can be set. As an

exanpjre —of thks: fl_ag, ereis a
Iossliggs_g’ prlgg%éfzy_glé%)yzfl ag in H 264. [102] By using

this flag, [nformatian that pixel values are predicted
accorﬂiﬁ%fTﬁﬂﬁﬁé’%?é&éhﬁJﬁ%gémtion is transferred to a
nmovi ng picture reconstruction unit 620. [103]
AccordiirgZ.tjo= EMiig) Fl{dg)i i bripat i on and encodi ng node
i nformation, the novingpicture reconstruction unit 620
restojpes iRg,.pi ¢t u accordi ng4t.0 the pixe

b g%&ﬁ& égéy LPP race) .'}Tjg

predi cti ['cdl“ation metfod in''a ndde of the present

i nventi.on, .and .outp he result. [104] FIG 7 is a
f1 owchdrt 2-of gﬁaéﬁwégéﬁﬁ - met hod according to the

present invention.
uy = predr[zoeel. voeez] Frizp gty

i=2, 1=3 {1, =025 ),



[ 105] As described above, no{g on prediction is
performed in a variety of intra prediction nodes

w@e@siekse2 accordi ng to nodified prediction nmet PCHER2@5601683

[115]

[116]

[117]
[118]

[119]

an optimum node is determned in operation S710. Al so,
wi t hout using the nodified prediction nmethods, a bl ock
is formed by using residual values newly generated
from pesipeispl s, 0kbabned by rihergonvent i onal prediction
nmet hod, and then, notion prediction under the intra
predi gtii-on ;engpdingamde can be performed. The optinum
node can bé perforned by RD optim zation, and because

| ossl ess _I.s, encodi ks used in the present invention,
one ento %%%?%BH%Fggengﬁ?ﬁgﬁgﬂ“%€£+%¥£§%btinization.
In th%pQgge[nLne%_g Cc %ing node, notion prediction is
per f ofiéd iR bperat § S720. Then, the resulting val ue
is entropy coded and output in operation S730. [106]
Decodiing Freiperformed] Fi-tike tevet Se+of fihe order of
the encoding. That is, the entropy coded bitstreamis

i nput if iand jend flopy= (Fedded. Then, based on encodi ng
node information and flag i nformation, pixel val ues
are resteregl[acsorndhLRY+H0s 1 e pipcet, ) prediction val ue
cal cul ation nethod of the present invention, and

MoVi ngr jRi gt eF; areczomtput . [107] At this time, the

pi xel val ués restored can be expressed as the

foll ow ng _eguations:,[108] (1) 1f, when encoding is
perfoPﬁengﬁﬁ%“hgﬁ??i%aﬁﬁ%éﬁ$%fﬂbﬁwﬁéthod as descri bed
above is used and the encoding node is determ ned as
Ver t (9al, whedencqiixels pegbuirsl, deansdsit®pedicaocs afethidigistdescribed
:_ha%_(;tvg li§| l]?svf\:n(zi ng(’i ﬁl%t'le%ltcl (?nq%ﬁ‘go%ig ?s]r (}eg%@ilf_edgarﬁ{ﬂ%é%ﬁ%fl_pqung iéht mode,
i, pixel Gilues 3rd iedt0ied(aRyorfling todttenfoBne oxi aggaticn: per f or ned,
the nodified prediction nethod as descri bed above is

used and the encodi ng node is determ ned as Hori zont al
node, pixel values are restored according to the

£0| | Oisi=ngorg At 1,0 (001 XA, (0.5, 10,33, AredE[xa3p) ). yo+i | +

- i,j =0, ,3 or
uy; = predu( oy, Youi] T 1y,

fi1=1,3==leorj=1,1=1{{Lp=(1,1), (1.2), (1.3, (2,13, (3,13,
Uy = predr[Eos, o« T g T,

f1=2,17=20r1=2,17> 2 {(1,1) =(2,2), (2,30, (3,2,

uy = predu[Eos, You] T hizge T g,

if1=3=3((11)=(3.3) ),

u = predu[Eosg, vou) Thisgs trigge T T

(5) In the remaining modes, pixel values are restored by the following equation:

;i = predo[®osyg, voei] T

As the result of experiments performed according to the method described above,



| UlJ = pred L{xo, yo+i] + *{g'"' i,J =0 ,3[112] (3)
I f, when encoding is perforned, the nodified

w@e@dizxshon net hod as descri bed above i s used BEHKRR@®5/001683

[120]

encodi ng node is determ ned as D agonal Down_Left

node, pixel values are restored according to the

E ofdr yuting teg lﬂ@?@d@%hg ebied]bylTbint Né&ie( 7513)735, %Richs an H.264 stan-
0,1 0,2 Uij = pre L[ X0o+]., yo+i]l +.iy

| el o e ol borp i TR B

+j achieved ylgspierinentcamditiahs hretshpwniif Table 1las fpllewS (ij) =

(1,3 UL = pred L'[xQ+ , yo+i-i ] + -1 +r , if
i - Ef,ai)JleL 2 ((i]) = (2,0, (2,1) ) , Ud = rred L' [xo

[1211+3+42, yo-n-2] + -2 +2 + fi-i + +7r , if i =2, j =2

[122]

[123]
[124]

((ij]) =(2,2) ) , W) =pr edl'[ o +J+ 1, yo+l-2] +
ri-2 +i + fifpitjewe (+Cdnjaingr [ Hdeeddoi|] Sgerpr pdPAX O+ Mobile | Tempete
yo+i-2] + fip2j+ rl.-ij + i, if i =3 ={0 ((i )
= (3,0) ) , ULIE [rredl) [ xOQHE+3, (b  3|CE i i(C) +3 «*IF)
IV2J—+2—+— i 3T G F (3 0)) ip

100 o2 L] amg T Udo) \qe ' 7300 260
pr eMatifeeldg +2, yoHl-3] + | i-3j42 + . 2| +2 + iVi + i|+
ro, |ULJ = rredbgbXotiots V¥ ] L Bt +al t+
I B,H?H%%BT%ﬁgﬁj ?ﬁ%g%;,§§ﬁ% (9ES | b My 1 domz
pr e@lenfliiont| , | Bap¥ptiBlzatiorf CABAE or QA¥LE, Tnfra 4= 4 Mod 5] (4)
I f, |when encpding is perforned, the nodified
predi ction nethod as descri bed above is used and the

' de is. det i ned .as_Di | i
oder DL ERES e Cab By o BT i B ad 00 o PP B were ox-
f opdromemeyl mguaibiowayy WG 100 frames ©, )0 framesOCompiesipn ratios when

(QUR) ima%Qs were c()Qrp?t)ssed(l%f @2 cofvenfdnal ngg)e'ssi&g’ nf&hol and by the

compression method of the present invention (PI), respectively, under the experiment

conditions as shown in table 1 are compared in Table 2 as follows:
Table 2
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by using only intra predlctlon and, it can be seen that the compression ratio when only

%eﬁgWHﬁe

and

readabl e nedi um and read and

intra prediction was used is higher.

Meanwhile, the moving picture encoding and decoding method described above can

be implemented as a computer program. The codes and code segments forming the

program can be easily inferred by computer programmers in the field of the present

invention. Also, the program can be stored in a computer readable medium and read
and executed by a computer such that the moving picture encoding and decoding
method is performed. The information storage medium may be a magnetic recording
medium, an optical recording medium, or carrier waves.

While the present invention has been particularly shown and described with r
eference to exemplary embodiments thereof, it will be understood by those of ordinary
skill in the art that various changes in form and details may be made therein without
departing from the spirit and scope of the present invention as defined by the following
claims. The exemplary embodiments should be considered in descriptive sense only
and not for purposes of limitation. Therefore, the scope of the invention is defined not
by the forgoing detailed description but by the appended claims, and all differences

within the scope will be construed as being included in the present invention.
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According to the present invention as described above,
the conpression ratio can be inproved when | ossl ess
encoding is perforned. In particular, when only intra
predi ction node is used, the conpression ratio i s nmuch
hi gher than in the conventional nethod. Industria
Applicability [129] The present invention can be
applied to a | ossless noving picture encoder and
decorder in order to increase the conpression
ratio.Clainms [1] L A lossless noving picture encodi ng
nmet hod conprising: predicting each of a plurality of

pi xel values in an Mx N block to be predicted by
using a pixel in the Mx N block closest to a pixe
value in a prediction direction determned by an
encodi ng node; and entropy coding a difference between
a predicted pixel value and a pixel value to be
predicted. 2. The nethod of claim1l1l, wherein if the M
X N block to be predicted is a |lum nance block or a G
block, Mx Nis any one of 4 x 4, 8 x 8, and 16 x 16,
and if the Mx N block is one of a chrom nance bl ock,
an R block, and a B block, Mx Nis 8 x 8. 3. The
met hod of claim11, wherein for a | um nance block or a
G bl ock, the encoding node is one of Vertical node,
Hori zontal node, DC node,
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encodi ng nodes. 4. The nethod of claim1, wherein for

one of a chrom nance bl ock, an R bl ock, and a B bl ock,

t he encodi ng node is one i cal node, Horizontal

node, and DC node, which qu@‘ilﬁiém intra 8 x 8
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di I di.ct I
wher or i DR areBr s St fuief o it fligk. an R block
pi xel aml &P bédikcthe encdiingembiois aietof Mertmatimade diaizogtat mode, and
an encﬁ&'rﬂ eIn%Ech a{rﬁQHan'\fht)fa Xl%] 819‘5(3 h&ﬁ%ﬂcﬁgﬁg rnodes

predlctlon It; entropy dec

and | o3sThegetyod elselein hgwlzmel@ ﬁh@@nﬁr@py pﬂ@g& tf&dhffer@mﬁ’gbetween the

to decpdedicnalivg %alug and IR piRdI Wamle @ b&hRURCEH copRisgd: N

if the Mx Nblock is a |l nance bl ock or a
determnlﬂng an encod?ng mogg}lav?ng a lowest rate by performing intra

prediction for predicting the pixel value for the M x N block in an H.264 intra
encoding mode; and

entropy coding the difference between the predicted pixel value predicted
according to the determined encoding mode and the pixel value to be predicted.
6. A lossless moving picture encoding method comprising:

when each of a plurality of pixels in an M x N block to be predicted is predicted,
predicting a value of a pixel by obtaining a residual value with a pixel adjacent to
the M x N block in a direction determined according to an encoding mode, and
then, by using a nearest adjacent pixel in an M x N block formed by residuals;
and

entropy coding a difference between a predicted pixel value and a pixel value to
be predicted.

7. A lossless moving picture decoding method comprising:

receiving a bitstream obtained by performing entropy coding based on a plurality

of prediction values, wherein each pixel is predicted by using a closest pixel in a



G block, the Mx N block is gne of a 4 x 4 block, an 8
X 8 block, and a 16 x 16 block, and if the M x N bl ock
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bl ock, the Mx N block is an 8 x 8 block. 9. The
met hod of claim7, wherein for a |um nance bl ock or a
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pr edi cHedzqtalePovyay \a@fﬂaﬂd%ﬁ pind &orizantgh Ure Wéléch arc H.264 intra 4 x

pre_dl cd afhindide eﬂb&h paded us of claim 11, wherein the

noti on,  pbr.edi ct] nt ur.t her ri.se re
Ual uo GRS Glo it (T AH ARG & SRioeRris bR an R block,
by usi agl @B pilock| thaghesing mbde istuae M ¥ eNidal moke, tHorbrental mode, and
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accordlng enco en eac
pi xel sli.m tqa@lewmowng)p@@ke ¢@0§mchppar@tus CPPMPUBILRT to

predi cf nfofign Bfe’&?dﬂoﬂ %hﬂ%vhlélsprea- '3% e@@fpéf z@f)lﬂﬁlh@}f opﬁlﬁélmalues in an

11, wherein predi ct
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of a 4pixcKvahleds kg, prédiciionxdifechb®adern@ined By éﬁeﬁ@o&ﬁlgbh&ﬁ‘k and
and if_t of achro

an R oFbEorkRa R i et R e Aege hetveen

bl ock. predicted pixys yhles sndrapixeyvpue thJeeprdcétctﬂdJ ng

appar aj3isppg %BPa{rht%lk BBclaim 11, wherein the motion prediction unit further
comprises:
a residual value calculation unit which obtains a residual value by using a pixel
adjacent to the M x N block to be predicted in the prediction direction
determined according to the encoding mode, when each of the pixels in the M x
N block is predicted, in order to predict the pixel value.
13. The apparatus of claim 11, wherein if the M x N block to be predicted is a
Iuminance block or a G block, the M x N block is one of a 4 x 4 block, an 8 x 8
block, and a 16 x 16 block, and if the M x N block is one of a chrominance
block, an R block, and a B block, the M x N block is an 8 x 8 block.
14. A lossless moving picture decoding apparatus comprising:
an entropy decoding unit which receives a bitstream obtained by performing
entropy coding based on values predicted by using a closest pixel in a prediction
direction determined according to an encoding mode, in an M x N block which is
a prediction block unit, and performs entropy decoding on the bitstream; and

a moving picture restoration unit which losslessly restores an original image



an entropy decodi ng unit whigh receives a bitstream

obt ai ned by perform ng entropy codi ng based on val ues
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direction determ ned according to an encodi ng node, in

an M x N block which is a prediction block unit, and

perforwoﬁjﬂﬁg@mec&qum@g on the bitstream and a
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bl ock is one of a chrom nance bl ock, an R bl ock, and a
B block, the Mx N block is an 8 x 8 bl ock.



