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Context — based Lossless Image Compression

LI Dong-hui, CHEN Jian-hua, YU Jing-hua, LUl Zai-Qiang
(Information Science and Technology School, Yunnan University, Kunming 650091, China)

Abstract: Context — based coding is highly efficient in lossless image compression. The statistical characteristics
of image should be fully considered during image coding.The context — based image coding scheme is combined
with adaptive prediction, nonlinear error classification, error mapping and reduced context, all of which are re-
spectively experimented and compared with each other on effectiveness. Computer simulation shows that coding

efficiency is much improved while the number of parameters is considerably reduced.

Key words: lossless adaptive compression; context; adaptiveness; nonlinear error classification

05 B

WX X 2T EAERGZHASEES, RE THRNER ENTR 7%, MG
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R B RTINS T, BT AR B E AL, AR AR E oAk BB BT . JPEG fRHEsy
T A\RREE BE R MBI TR . 3 B &R B A RE RS B AR M BUUACR , By A R AR R,
ER ) — 25 BB P AE 1, T — 26 3R 0 LB 7t i1 % BB AR AIE . 7678 [R] M9 X3, SREUAR [ M 3E E A9 T
W77 R, AT BERR A, X RUR BB MBI, ER A YM R R RARC2AME MR R A ZAN S
AARFAEFEAT T ARYE AR BR R B AR M T . 38 R B 7T B /E R BR3P 39 (AR AR
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i F B & R TR AR P LR B E R B AR, B TR 25 S WA ERK . WIEm HERER, uH
SEER [ 5E R B G, A SO JPEG - LS HEEM BB M R, MR AP ER %5 c b
W {5 35 B TR 2% (MED) ), B BERT 21, 3. HFd 2 in T BrR :

# x = max(a,b), W x HFIEZETF min(a,d);

. 3 A e s @ e
# » < min(a,b), W x HHRIEET max(a,bd). p pr
BN x HBIES T a + b - c. B 1 LERRAE
M E « SEAERE e b.c WAUBXRRINE 1 iR, ERNTEEER

2 SHHRHBD

HTRBRERE, B[] PHEHET ETFXMRHREF RN, ETXH abc ZEHTPRREMR.
FrERR, X RSP EAK, BMAGEHER, HERSEENETSHEREN FREES . € [ -
255,2551, MFLA 513 A ETFERBNT LT XA SUASE R, SRSEEE 114 4. S8R ES K
B TEERBEMZIN, BEBHE KB M (high model cost) , FRRIRIDRER . H I, O FREUA B
W, ESEBERIMAZHERT IR R R E.

WX ATHERBOSEEER , XN MERETINRESE, 4RMHERBTRNRENEES
3 FILAK 8], A K AR —2E (bucket) , IR 2 P AL X [E]6F, TR Z B Ti%2K,ab.c =K
iR HR AR REM S LT BEE, MREMNES L T30FX, MBiR2E S ETFXxx.

FwRRLETX, e BARTIMIRE, H e € [ -255,255],6(e) FnTIREMA,IFA .

Plelw) = Ple | B(e),w)*P(b(e) | w)

HBiE:P(e | b(e),w) = P(e | b(e)), M LA,

P(elw) = P(el b(e))*P(b(e) | w)

Hed,P(e 1 b(e)) FH 5114, P(b(e) | w) AEE LT w MTIWIRENZ b (e) BB X &
b(e)H52,3FHH a,b,c ZRLMBIMRZMNEER ET X, ETFTXEER S = 125,00 P(b(e) | w)
MR 5 = 625, X8, BRSEEBEAN 1 3610, SEBEAKBL T . MEKELT , FRNELHE
F%?T[”.

A2 30K — 5 R 2 MRS S RO S B E.

(1) REFEIE c BANDEMTE, b R

EHFEBRR, c 85x BHHEEERK BB /DT a,b K52 SREHRHE, HIREEETE c KM%
AT a, b S, BRRBESE o, b RNREFSTRn L, E AR EEBL < m , BEE,
ETFXHRTRA ¢ HREFSHRAES, LTXRE o, b ANREEESHR.

(2) XF B R 2= AT B A 38

F5t 8 B BHITALIE IREFS e € [ - 255,255], Z IR T abaml,

Fex=0, e=e; Be<0, e=25+e.

X RERES e € [0,255], FSHED—F , SHBEZEPEL 256 4.

3 FMREFSIFRMSH

HTE R, B30 (1] MR EES KRR HBEEEET o M T REMAS . RIOTM0E, 7
EESHMERB/MER 2 2, KIEN 270, BT RZES R SRR — R, T %7 R
RS/ MR, REZRES KIS XM RN AL R RS EAR, RS R B RIEL.
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SR PMERHERATITFARMN ne 1 b,0) BRELETX w A, ¥ b Fels) = ¢ RENK
B,n(b) FR e(1) RETES b FIRBEAE b REMKE.
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Ed
n(eld) = En(e | b,w), n(d) = Zn(e I b)

) ,
(e 16) = > n(b) *log(n(8)) ~ 2, Dnle | b) *log(n(e | 5))

é\: b b e
n(blw)=Dn(elb,w), n(w)= 2n(blw)

W ‘

I(h 1 w) = Dn(w) *log(n(w)) - D) D n(b | w) *log(n(b | w))

XEEAE N MEERNBRGREES:
H=[ICetb) +1(b1w)]l/N (bits/pixel)
AT AT EMRBEERBOR A LB, & 3CE S MIER TAHENAMAAR) #7THREER, &
R 1 FR(E 1R ~ (5)).
F1 SHTRFM4URERBEEANSRER (bpp)
£3EE] Lena Barb  Goldhil Aerial Baboon Couple Peppers FYIMf{H S¥HE

(1)JPEG 4.5136 5.5448 4.9898 5.3752 6.2614 4.6980 4.9511 5.1906 —_—

Q)XBEMTW, T
XHE c &, RELHESE L 54+ 511
TR R 2 B B 5.0163 5.8821 5.2362 5.7716 6.3246 5.0126 5.0067 5.4643 1136
[1IHE

B)LaERTW, T 44511
XhH o H,REEEHELE 4.7136 5.5150 5.0607 5.4264 6.2237 4.6919 5.8644 5.3565 o113
EFAHITRES

(HEHBEMTW, EF
XHT e B, IREI RS 4.6956 5.4875 5.0109 5.3570 6.2228 4.6447 5.8659 5.3263
EFXAHITREBS

(5)B@EMEW, ETFX 53 4+ 256
T e ALIREIELMASHE T 4.3769 5.1135 4.7801 5.0681 6.1489 4.3058 4.6289 4.9175 181
T, HTIRENS

53+ 511
=636

ERI1PEINETHART 5F *2 REFESHHARE
L& EFEE 7 F A LR BEES AU BEESWS
RS R LR K4 T i EB 3 HE, —_—— [ -255,-154] [ - 153, - 52]
FHREZFIRGBAREEHZBRN  puax [ -51,51] [52,153] -

THESEE, &E—FIREMH LR K [154,255]

HTRENSEER ERPEATIL  geps [-255,-40] [ -39, -8] (0,4] [5,12]

EE FRNREG, TR 512512 gempppx L7 1839 [13,242] [243,250]
B 8 PR ERR. (40,255] [251,255]

£ SL 6 A B B TSR P RTE B, B« WBIIES T o SIME.

F 1 PEM TR AA TIREESNSERKEIE 2 iR . YLEEE S0, BREEFSRELILER
FREGESHEARL 0 FF O KESHK 102895 AMREER T - 51,51], HKERH 103), TEIELH L
R, ZAXF R WX K E R 15.32.216 ZEXHRE(F S HITR BT, A S /E WREFES WA 0E 2
B,
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#£1ME Q) GITRETHEAHHRAELT, RATN & 2 1
R MR GRS I BR R B 3)(OFTH & 15
BTHE&AMAHEEET, L FXHaEE c S5AEHE c KX § 1 {
PR RIHR B, 55 (2) (ST X RA A (Bhe X117 = |
)M RAA &M EITTHEALE. BN B THE o )
H /i i JPEG LAY 8 DT P B i — A T 8% AR L 45 0 50 100 150 200 250
B Hiligss

MFE 1 TLUED, TR EERE SRR Z TS, B 2 MEFREEESNSE
WER T B AWEAK(0. 107 8 bits/pixel , 41 2% ) . L FXH AL
¢ EOHREL A B, HEEENR, LT XHE ¢ ANMEHHEN A o AT HES FE
16 A SO AR T AR 2 R BB EE T R G BN EBRERCETEE RAX ST 820
-4 {E (R K T 0.7509 bits/pixel , 49 13.25% ), Bi& MW, BUR Z JE LR K SR E B XT AR 1E
THER.

ESEHBITE, ETFXPE ¢ AEL B TH—, MiRBREERHFZE, SERENE L T =14,
Mg EEEMSEBE AR 1IN =42—.

M ST, TCIE R NGRS RS RN SR T , A SO 3C[ 1 1HME TR KRkt S E gk stk
PEMERE, AT AR AIE X 1 BT M IR E M BT R R 5 8B R 11 38, R T
PATE R 0.1 ~ 0.5 bits/pixel PRAKESEFEAR, FI A SUR S SBBE WIS, XNFEENSHHREM 114 +
511 = 15 152803 1134 256 = 1 587, %BSE P(blw) = P(-b| —w) , ZEEEBEBLSE 9024 . Hob, 1
AU AR TR IERN LT XA R, AL iT R AR EESRREER ETX . FT—58
TAEKTER 7 RINERE 2 4k T o0 IR BB T T BE

B, BRAASIT M LNERANTY, BB ET X ¢ A5 a.b ARRESE, UR
FEXHHRI R 25 43 280 AT IR HEAr 2R IE R 5 MR 93X NMF AR I A4S SCTESC[ 1 I RE L e 18 T I
BEX SR X R, NMEH RS BB WK, MHEEMNR RN RELIER.
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