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0 2 2 He I TR S5 %) M8 Neugebaver R (AR 1), REBERREGNMATIE com H y: (3 A com.y FIHRE

—EREN A R B A R cony A BT RFERBREEEAESMHITI AN BEANER
BERL,BERBSR A Rl Rk TR, i LTl #Ee.

© HEFRES AT http:/ www. jos. org. cn



1148 HEEF ETHREF S D EERMAAL — 847 —
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EiiEAAEERN"KE. B R.GBERIC. MY H. NEX —HRETHME.C=8 WEERHRE; M=CHIE
SHERYY=BHERERY BUE X HAEHBER—EN . BOREARE. B CHANKRTHA AN RE TS
RAMCHBERX. AR MERY EANEHRTHEANGH BHE EFERERAIAENFAEAN . EHLER
ERAEERNEE, RRIASRE, THLBHME AL TR
2.3 ERMERIBRER L
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BEYH.CEH=(*RE) T (@ *CHE)FlasxBE;ME=(*RE)+ (as*GH)+ (4 *» BENY HE=~(a; #
R+ ap *» G+ Cap » B MBI —4 3+ 3 EFRTIHNBBEEESR. M AWM Y o B EGRMB L
AR AR ARESE A RWE, T aes.
2.4 SHRFEME

FERRBERRB AR E20SR AR HHaERBNERER S AEF SR BEZUEEE
PR LA A6 (X A9 b, BN F , RO R A I B 1 670 AR RFIAY B (256 < 256 ¢ 256)  LAH A ML
MH RGB~ CMY(FRABRAWAEEN. AW AMAFERRERTHA BB EH TR —4THY
BEA, BEH100 AR BARERRCHABHESZERSUEC. MY K. WMBEHBAN R.GH BHEBITHE
EF—FHREA 000 Rz —), WEHER BN C.M,Y K H mREFHE MH-~- T xtiEEEd R,
GBETHEMEN C. MY K SAH BN RE LR E . 5 SE . 8 TR0 ORI ik i 28 1 0 B
Zute AT DR . R AT N, T TS B A LR o B AW A Y A I R AT

ERANBLLES R IERIEEEMEALFEZ L EER VAT EARSRERAR L8BET.
DRERFERELENAREKWEST TRATBIEDIEAUR, THERERKL. O REBRAE, R IRTn
W REHTOERIEE, REEBHRERE LS BEFEIRA, FEH N TRAKEK.BRKAITH AR, A%
LMy ERET BB, £3 H AM B G LA R OR HE 3 5 EMITHR &7 R, ST,
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3.1 EFEINEHTEADIE
PERER LR LT B 2N SN HIESRTRERE D,
# 1 RGB-CMYK MEEZEEMRE

R [ B — C M ¥ K

0 0 0 - 0 0 ¥ 100
4 255 - 100 100 0 4

0 255 o0 — 160 Q 100 0
285 c ¢ - 0 100 160 [
255 235 255 - 0 0 0 0

BREEXEELY R ARERN YA HEEN -I L. ER TR WL EFETUH - TS
BB e 2 LU DA IR E BRI R 2 EETMBE FRREE TN P IR ABEBEEMNEEED MNE
FAREUHENFBTROERRE. TORIMANS S IWAR EEARL — .

EM 31 AR E=D XD X . XDerBo—G X C: X .. XCo o BB E; BN B/E,ES =EoU {unknown } B
WHEBSE FRAE B E MRS IR EER EE T «C B} B u=F(v).

12 Fl)={fila),folede . s fule))ia=Cusugr o 22 d U fi R Ervo G LR ER, KRG =G U tun-
known} .G, /& Eo B985 T B .G B -EAREHERTH. LA TN THABRRBMR SN E f LB
B E N &G MERXEG=1.2.....m).

EIHE3 L T HRESER— A E P B HUSRAY . E =D XD <. .. XD B ARREMELES ~G
MG X ..o K Gwl {unknown ) R4 i iy 8 334,
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HFGT oCE L S=lo|vEE TR R AT AN ER RS ETAEEERE ol.i= L2 .. o

BALEE S U< R S BT HEMZEY BT SOX MR EHR.S TANEIISHHTEXH
PREF=T LA, A EEL A FRGRIEEERY E—~E TREK . FE. O

BEEE S L RIPNE, T ERTF AWM SHMWREBMM M RR TR E IR ETEHETH S
FHMATRAMHRT BT SES— A BRI RNEEFEHEA, SO E R aEN 2GR
BE AL AR ESLEH RGB 5 CMYK SIF 2HMAXE? BINOTUEEE 188 4B MR
TE TEEMFIHESNNEE C.M.Y, K 5 R,G.BLEMERHER .C=1 (KRG, B) M= fa(R.G,B),Y=Ff,
(RyG\B)L K= (RG,B: MG HELER EBE—FNER S5 -—HEE S EMPIEERAMYXE (SR
OO MY KY=F(R,G, By &, AT RUBE M A o R B R T RIETE IR SRS, A mad
ETER AR B MR EITI, LU RE NTERET®JE .
3.2 I F R

B F RGB fl CMYK Z R FEH K, S E EE RSN IGES TEREEFEEMN. BB B HMER. 7
15 B4 4 HAAEHA 4 HREERMELIEAFR. BR ETURME RSN AERGWESE. TRHBET
HIHLE CMYK JFRFITED 8 41, 3 800 A3 illigh ki, bR E B YE{Y ColorTron 43 Bl & H4 & M E §13€ R.C. B
H. RN GHFROLE 2.8 3.

®’ 2 Al sRgE #3 RONERE

f," ('b')=

R G B -— C M Y X R G 8 -~ C M Y K
243 250 253 -~ 1 [ G 2890 231 238 - 1 1 0 0
- Q 0 o < 0 0

0 143 205 - 100 0 i 0 50 45 1145 -— 100 100 0 0

247 243 152 -~ 0 1 0 ] 228 234 234 -— 1 0 1 0
— ] o 8] .. -— 0 0
210 19 119 ~ 0 109 0 o] o 132 88 - 100 g 100 i}
247 244 I5] - 0 0 1 0 243 232 233 - 0 1 1 0
-— 0 0 0 -— 0 J ]
250 231 63 - 0 9 100 0 214 44 67 -« 0 100 100 0
247 249 251 < 0 0 0 1 241 238 242 << 1 1 1 0
ces ca . - 0 0 [} i . -— s 0
49 45 98 -— 0 0 0 100 54 47 37 ke 100 100 IO 0

I, = 1B B R R B 4K A 8 R e BT A S L BT RS ) 8 A — AR AR BE Y R B e {E BUE M (8L B L (R - Cus
B Tl Fri B ¥ ISR EE A BAEH FHIELAANIRAOER SN FFLERE . B
"
3.3 EEREIHMNFFEERIR

WETWNERAFZE  RAMNSEIRENR 2. RINKEPLIRAREOARERIEIEREEE
RAMFERRG T ERE FHAEIEEETF NS T AQLS) RFRE 2 T DD . BB BPE PR
T 5 $ % B £ UG AR b oA BB Y 5 o 303 22 (Rl RE A2 [l B, B R A2 R LAV A PRI ik Y. £ RGB-CMYK
WEEMERREY NEFE - EZNEEXR B4, WAL BOVGHFHRAXEN B HF LAY
BEARIEM T Ea R VOMBACON AR LN ZAGBERERT HESHA A5, KA B — 850
FAMBEXARUE S A I R - STHEGHNSE, St el e BrREE Mo nmREn. 2 M
BACONZA.HWCSEFAATEOEE MMEREEANMTTHS 3 2RSS BHEME. 30K 3 BACON
REENZIRE, DVIEFF e &2 5 LA R %L
3.3.1 BACON 198 & X H 0

FEBACON REFHA —HBEAAMSEAMMN L EE B I — Bl Nz R. T ERMWAH LT L.
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D RHN, BY o O R RIS E - AR T MER RN SRR ED AR Wy BT {HER
EICRSEM A5 HUH IR WA A G5 R a0 0. @ %R0 s 2 R A g ach A i D Mg
HBAVUTUEN DF-HEEHERMEV.@ SN0, MEXAER X AETRY WMEIERT —EPME. WHEH
TR XY M AR T AR K AR B, W AMTE& X MY 2 TR — AR X R, T (1A% H
FHAE KRB B @SSR R TR X MEERY HSENRT — A7 WE, TEHRT & Y g8 &N
HAER X (A RHEN R R TR, 3 XS N RN XN S ETR X MY 2 H. G kN, et s o
XMAERY BCIERT —RANE MERTRY WA EEE TR X WEMEORSTEE. FEXEER
EERERXH . NHETR XY Z#,
3.3.2 BARIRERAEMAHR

KATE LA BACON #4635 2 MA@ USR8 4 818 M C-RGB,M-RGB, Y RGH i B A {F 58 (K &,
HEREFEERH . BETER).

Ge=Grw— 8,0, (3)

Re=Rw—a,C; }
Be=Rw—7*C,;

Gm=Gw— 3,M; (4}

Lon = Rw—a,M; }
Bm=Bw—",M,

Gy=Gw— A.Y; (8)
By=Bw—7,Y,
BT AR A G R AE R P 3. 1, SR (3) ~ (5) 1851 26T — 5 13 36 B 1 6 I 500 /) (7 46 )5
SBHE AR o 9 RGB &0 ANER R 7 Bk CMY B35 38,
R=Rw—ea)C- ayM —a,Y; })

Ry=Rw—a,Y; ]r

C=Gw— fiC— B M— Y,
B=Bur—¥C—¥,M—7¥,Y,
(6 AT e, 8] RGB—+CMY ZRIMTMER.,
C=Ay (R~ Bw)+ A, (G—CGw)+ A, (B— Bro) }

(62

M=4, (R Rw)~+ Ay (G—Gre) +Ap (B— Brwo) (7
Y=Au(R—Ruw)+ Ay (G—CGuw)+ Ay ( B— Buw) ‘

B, WA B RIS ) Bk, RATES TR AR £ M RGBCMY MEBRBT®EZR (ML (7).
3.3.3 RERCEBEMNRA

B T VG A AL L AT € 0 B o BT AR B G, 3 T IR 4R R R AT B LA b 1 0 T
A ER. i L EE N EAYIE LR NI RE— S ERE, R RS TR ¥% 29 RGB
BB B8 IO CMY B 1R 40 A AR L BS. R SRR R A IO R IRE B9 RGBT M RE R E
CWMLYIRL,C—=CN M =MLY YRR RARRL SRS R LU, — AR L. J TR BACON R85 5]
MO—C MM Y-y B BIRETT T R A IRE R C=F. (C) M=Fa(M),Y =F, (Y, 8B =K £
Y.

IXHE LR O BB IR R RS B RH UCR N BB R 2 K X1 OE 8 7., WBH 85 CMY 38
WEMIRE BEREE K GBI E CMYK, WTTHBT ALY RGB~CMYE #8 % 5 %i Hae,

1 TRERLLE

RICEFE T 1 000 AR AER F £ R AT | SR E KT IT 40 4 09 [ S 4R B S % PhotoShop3. 0 R (ITBF 3T
ETIAREJH HIT-CMM BE8HT TH L KR RS B R W 4 (b RGO B DS E R R ¢ B
#2if RGB-CMYK BEATENT (148 F 9808 C. M. Y. K 5 . 75 B T30 {4 58 U 15 20 4 i 4.
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X 4 PhotoShop I HHIT-CMM 3R B R i (%
[R—R'| |G—G"| |B—B'| |RGB—R'G B |
PhotoShop3. 0 10. 02 8. 27 10. 15 10. 05
HIT-MM £.48 5. 46 7,21 5. 68

BB FTER Ho 5% BB 7E BIC455] #TCIHL Bayer 7. Coate B & fF FHEFT B THAES RAEARBNE
s B 4 9 TR 1S0-400 B B 4 Cphy TR BRI 5 T A0 SRR AT ET A B R AL B ). S R MBI R TS E S HE
£ TUE R H A R IR0 2 S 6 0 L B AR 7 4 bk LI 8 4T EORLAY SRk T ED T MR SR AU I L BT F Photo-
Shop3. 0(3RHE RGRYM .

5 & ®

2540 I PR AR ] S0 14 1 45 AR ) — T g TR B R R A UL 28 22 ST A A SRR A R el T T
fty 5 9 5 B e o R R R 22 R B R AR B R TR RO (AT EDAILAE R (8 YT BT R 3 K SR FIERR T
BT EP A P 30300 7 R B9 30 5 AT B S R o Al T LU AR ST E Lo ) B 45 (LAY B AL () AL LIS T
HEALRAR. RLE--FAFRTEOEFRE N & B ISIEMETOF 7 HE
£B i

1 Fairchitd M D, Berns R S. Image color-appearance specification through extension of CIELAB. Color Research and Applica-
tion, 1993,18(3):178~15¢C

2 Viggiano ] A §, Wang C J. A comparison of algntithms fo- mapping color between media of differing luminance ranges. In;
Proceedings of the Technical Association for the Graphic Arts, Vol 2. 1992, 955~674

3 Nakamura, Sayanagi. Gray compenent replacement by the neugebauer equations. In: Proceedings of the International Society
for Optical Engineering. Vol 1184, 1989. 50~~63

4 Hung Pn Chich. Cologimetric calibration in electronic imaging devices using look-up-table madel and interpolations, Journal of

Electronic Imagings 1993,25(2> ;5361

Okatsu, Mursi, Kita. Iligh accurate color transformation based on UCR. Japan Hardcopy Papers Collection®94, 1494, 177~

180

6 #ung Po Chieh. Colormetric ealibration for four-color primer. Jupanese Picture Comnmittee, 1993,56(2):112~122

Keiji Tajima. Celor-image copy theory. Image Technology Committee, Maruzen Ca. , Inc. s 1596, 75~107

8 FEM. ALWBMITEE ZeEire. S\ A5 5 ATHE, 1992,005):280~-287
(Li Guo-jie. Research on computational complexity of artificial intelligence. Pattern Recognition and Arificial Intelligence,
1992,5(3);280~287)

% Hong Jie-rong. Learning from example and multi learning system AES. Journal of Computer Science and Technology, 1983412
(2):38~1065

16 Langley . BACON. 1; a general discovery system. In: Proceedings of the 2nd Nationa® Conference of Canadian Society jor
Computational Studies in Intelligence. 1978, 173~180

1} Li Ai-zhong e al. Recursive function method of science discovery. Journal of Computer Science and Technology, 1993,16(8);
577~~K82

w

-3

A Color Matching Method Based on Machine Learning
QIiAN Guo-liang' CHEN Bin! SHU Wen-hae' HON(: Youg' MA Pei-jus’

\( Department of Computer Science and Engineering  Harbin Instituse of Technology Harbia  150001)
Y Canotec Corporation Incorporated Japun)

Abstract Tt is an important and hard technique problem in the area of color printing to keep the accordance of color
between the different devices. In this paper, from the view of machine learning. & new color space transformation
method based on machine learning is presented. Using the basic ideas of science discovery, it successfully solves the
automatic and general problem in tte different color ink printers. The experimental results show thet this approach is
superior to the traditional methods. Currently, this technique has been applied o the new products in the color ink
printer markets, under the cooperation with Canotec Corporation Incorporated in Japan.

Key words Color matching, space transformatinn. machine learning. science discovery.
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