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Adjustment and Optimization of Gray Balance in Color Management

LI Wen—yu, ZHANG Qian
(Shaanxi University of Science & Technology, Xi’ an 710021, China)

ABSTRACT: Objective In order to solve the problem of the significant color difference between digital samples and
printing samples in Photoshop color management, a new method was put forward to correct ICC Profile. Methods The
gray color difference characteristics of digital samples, as the research object, were analyzed based on both GMG and
Photoshop color management workflow. Furthermore, the gray balance data in ICC Profiles was optimized using
ProfileEditor software based on the theory above. Results Using the adjusted ICC Profile in the Photoshop color
management process, the average color difference of neutral gray was decreased from 8.0863 to 4.2284 on imitation coated
paper, and decreased from 10.1063 to 5.5908 on imitation specialty paper. Conclusion The color differences between the
printing samples and digital samples were decreased by optimization of gray balance parameters in ICC Profile, which
improved the accuracy of color reproduction.
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Fig.3 The color—difference of imitation specialty paper
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Tab.1 Comprehensive evaluation of color-difference on imi-

tation coated paper

ik i, AE,. AE,, AE,..
GMG K 7.7748 0.3558 2.1559
CMY 47642 0.9793 2.5875

PS K 17.9732 5.6962 11.7617
CMY 18.9618 2.5298 8.0863
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Tab.2 Comprehensive evaluation of color-difference on imi-

tation specialty paper

i B, AE,. AE,. AE,..
GMG K 6.1917 1.0913 2.7036
CMY 6.9403 0.4755 2.9835

PS K 15.4388 6.9539 11.2240
CMY 18.1556 4.9436 10.1063
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Fig.4 The tone reproduction curve of siimitation coated paper
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Tab.3 Comprehensive evaluation of color-difference after

ICC correction

R i, AE,. AE., AE,..
IS K 9.7443 0.9353 4.3462
CMY 8.9294 0.6207 42284

USESRAES K 5.5287 2.6432 4.1391
CMY 9.7762 1.7699 5.5908

23T LUE Y, 8 B 1E 3 A9 1CC Profile SC14:
H 1 P SR A g DA € ) DG PR B Y AR T e —
B 7 A BT A B0 B 48 €5 22 H ISR A9 11,7617 B
I 4.3462 5 v I i) T 1 €8 22 Hi J5EK 1Y) 8.0863 1K
F) 4.2284 5 5 M AR 5B B9 SF 2 €022 1 ROk
11.2240 FEARE 4.1391 5 rh P K i ~F- 25 €8, 22 1l R 1Y
10.1063 FEAIEE] 55908, H L] UL, J44& 1CC Profile SC
A R IR A0S K000, BB 1 20 €5 P 300 ) e 1 )

P
4 H5iE

TEB O S AR, VAT S B0 B 1 TE B
MWAE I EERWAIE . S RERER AR oK 5 B
IRESK .22, DLrp PR g F 5800 42, i % GMG #l
Photoshop {745 JL I 72 (1) £ A 5K T 45 4 19 43
B, Fl FH ProfileEditor #4175 #% 1CC Profile 3475 (0,38
TE I R T- 1 K080 TE BT 1 1CC Profile S, 45 1E
Photoshop Ui F T e 24 1 (14 ZCRS R 5K 0 Bl FF 5K 3k
| = U Lo T

Sk

(1] Z=3CH, A 56T B 2ot i it 5 (0. 2 TR,
2004,25(1) :65—67.
LI Wen-yu, ZHOU Shi-sheng. The Calculation of Gray Bal—
ancel[J]. Packaging Engineering,2004,25(1) :65—67.

(21 AT, o 2 . BV 64 2 €0 4% 3 5 B 4 1 (0], B 2%
,2005,237(12) :41—44.
ZHENG Li, HAN Xuan—-wu. Transferring Printing Color and
Controlling Gray Balance[J]. Printing Field, 2005, 237 (12) :
41—44.

[3] M3, BRI, FEGEHT, A5 ARK (0B X7 (0 BV R - iy



H3sE H 134

ESSE RN

DAl K A

127

RSEIALT]. A2 T/, 2012,33(17) : 105—108.

ics and Materials,2013,329:429—433.

WANG Huan-mei, CHEN Guang—xue, CUl Xiao—meng, et al. [9] URABE, HITOSHI. Color Management from Scene to Hard—
Effect of Paper Chromaticity on Gray Balance in Color Printing copy for Prepress Process[J]. Journal of the Society of Photo—
[J]. Packaging Engineering,2012,33(17) : 105—108. graphic Science and Technology of Japan,2011,72(2) : 78—
(4] XUARPR, FIBELL. Jk T A ARy BT K530 SR My el itk 84.
TR A3 TR, 2012,33(23) : 141—143. [10] NUSSBAUM P, HARDEBERG J Y. Print Quality Evaluation
LIU Tai-qing, WANG Xiao—hong. A Corrective Way to Ac— and Applied Colour Management in Coldset Offset Newspaper
quire Gray Balance Data Based on Weight Distance Algorithm Print[]J]. Color Research & Application,2012,27(2):82—91.
[J]. Packaging Engineering,2012,33(23): 141—143. [11] SHARMA A. Measuring the Quality of ICC Profiles and Color

(5] BRENWE, X EL. 20 o R b i R (). ke T Management Software[J]. The Seybold Report Analyzing
F2£,2013,34(7) :81—383. Publishing Technologies ,2005,4 (20) : 10—16.

CHEN Li-na, LIU Zhen. Gray Balance Setting Method for  [12] YU Qing—xue, LUO Yun-hui, LIN Mao-hai, et al. Compari—
Multi-color Separation Model[]J]. Packaging Engineering, sons and Analyses of Image Softproofing Under Different Pro—
2013,34(7) : 81—383. file Rendering Intents[J]. Computer Engineering and Network—

[6] A, BT 2T GCRAYCMY 5 C' MY K 54 1], ing,2014,277:617—624.

A% THE,2010,31(5) :21—29. [13] LIU Shi-de, XTE Geng, WEI Bin, et al. Obtaining Reference
ZHANG Yan, WEI Qing-bao. The Conversion Algorithm of ICC Profile by Reversed Color Matching Method and Tracing
CMY and C° M’ Y’ K Based on GCR[J]. Packaging Correction[J]. Image and Signal Processing (CISP) , 2010 3rd
Engineering,2010,31(5) :27—29. International Congress on,2010,5:2367—2370.

[7] KAI Li, HONG Guang—sun, WEN Yan—jiang. The Standard ~ [14] XIN Hua—jun, LIU Yu. Influence Analysis of Color Input
Parameters Research in Digital Printing by G7 TechnologylJ]. Target to the Scanner Color Characteristic[J]. Applied
Applied Mechanics and Mechatronics Automation, 2012, Mechanics and Materials,2012,262:123—126.
182-183:348—351. [15] DILAWARI J S, KHANNA R. Developing ICC Profile Using

[8] WANG Zhen-rong, TANG Wan—you. Research on the Gray Gray Level Control in Offset Printing Process[J]. Computer
Balance of Ink—Jet Printing Based on G7[J]. Applied Mechan— Science and Network Security,2012,12(10) : 16—19.

(EEF104W) Gravure—offset Printing Equipment Considering Time Differ—
Characteristics of Rolling Element Bearings[J]. Proceedings of ence between Measurement and Actuation[]J]. Proceedings of
the Institution of Mechanical Engineers Part J—Journal of the Institution of Mechanical Engineers Part C—Journal of
Engineering Tribology,2010,224(7) : 659—666. Mechanical Engineering Science, 2012, 226 (11) : 2726—

[15] 78, TH. HET ANSYS R IHLHLARSS AR RE S3H St 2738.

AV A2 T AR, 2010,31(15) : 73—74. [18] ZRE, BLLLM. %ZK?T@HHEJPJ*M"J NGB 153 M.
XU Man, DING Yi. Structure Property Analysis and Optimal {2k THE,2012,33(13):5

Design of Die—cutting Machine's Housing Based on ANSYS[]]. WEI Yu-jie, HE Hong-lin. Structural Dynamic Analysis of
Packaging Engineering,2010,31(15) : 73—74. Pushing Mechanism of Book Packer|J]. Packaging Engineer—

[16] FEHE. 5 RIE LR 1S ANSYS i 45 RAM]. Jb 50« Ak ing.,2012,33(13): 59,

i A, 2005. [19] 254, FhT°. BESEMACE: vh R AR g 2 i % 5 42 il 5

SHANG Yue—jin. The Finite Element Theory and ANSYS Ap— WERIFSEL)]. 2 A%, 2009,30(10) : 90—92.

plication Guidelines[M]. Beijing: Tsinghua University Press, LI Gang, SUN Yu. Study of Mechanical Model and Tension

2005. Control Strategy of Soft and Wide Sheet in New Surface
[17] KIM C H,YOU H I,LEE S H. Register Control of Roll to roll Winder{J]. Packaging Engineering,2009,30(10) : 90—92.



