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Research of the Digital Proofing Color Quality Evaluation Method

LIU Rong' , WANG Qiang®, DAI Jun—ping’
(1. University of Shanghai for Science and Technology, Shanghai 200093, China;
2. Hangzhou Dianzi University, Hangzhou 310014, China)

ABSTRACT: Objective To research the accurate and efficient evaluation methods of the digital proofing color reproduction
quality at digital workflow. Methods The 1617 color piece of the IT8.7/4 color table was divided and intrinsic relations be-
tween the color difference of each partition, dot enlargement, L value replication curve and the digital proof color quality were
analyzed. The key points which affect the digital sample color quality were counted. Results The experiment showed that the
average color difference of each partition were around 0.5, with a maximum color difference of less than 3, and the L replica-
tion curve was smooth, which meant that the color reproduction quality was good. However, the yellow dot color difference was
big, the replication curve was not smooth, and gradual richness reappearance was bad. Therefore, the parameters related to
yellow should be adjusted to improve the color reproduction quality. Conclusion The relationship between color difference, dot
enlargement, L value replication curve and the digital sample quality proves the feasibility and precision of the color quality e-
valuation scheme.
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Fig. 1 Color quality evaluation analysis process of digital proofing
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Tab.1 CMYK density value of different color modes

e HE R HE - B HE A B
i T () () (\)
C 1.54 1.8 1.47 1.78
M 1.38 1.56 1.05 1.68
Y 1.17 1.26 1.24 1.29
K 2.06 2.16 2.22 2.14
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Tab.2 CMYK density value of different types of paper
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Fig. 2 Dot before linearization
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Fig. 3 Dot after linearization
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Tab.3 Analysis of basic color differences
LA RSN NI -
Az (CMYK)
1 It 13.06 47 (5501000) 7.83
% 2 IRITHL 1.2 5.59 (100 0 100 20)  0.83
3 RICE 0.5 2.83(0 100 100 80 ) 0.33
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Tab.4 Analysis of classified basic color differences

A
o K2 2.83
T2 0.50
e FHE RRME BRI (CMYK)
C 0.34 0.74 (95000)
M 0.38 1.15 (09500)
Y 1.10 2.24 (00900)
K 0.51 1.81 (000 100)
CM 0.38 0.90 (100 40 0 0)
CcY 0.55 1.94 (100 0 100 0)
4% CK 0.37 0.97 (40 00 100)
i MY 0.47 1.45 (020550)
MK 0. 64 2.37 (0100 0 80)
YK 0.61 1.46 (0070 80)
CMY 0.46 1.78 (100 10 100 0)
CMK 0.53 2.38 (40 40 0 100)
CYK 0.57 2.20 (100 0 40 100)
MYK 0.62 2.83 (0 100 100 80)
CMYK  0.49 2.54 (40 100 100 100)

Ko MBS Y AR 2E LEDR, BB R 7 (
ZER X AIRES 227K Y AT ENHLAY s EfR iR AR A
FEERR @AY G, BRI A R B 5 (L 2240 551, ib
5 RS R LAERIB A i L ¢, g R Ik 2
A RES A B IR = I R, W 4—S

207

7

—_
(9]
T

R EAPNE
w3

=]
T

0 3 7 15 25 40 55 70 80 90 98
WS E

K4 DUECRE MR

Fig.4 Dot enlargement after the match
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Fig.5 The L replication curve after the match

3 HiE

I SRR GG UE T AR AT R €08 I PR A ST
TTHERURS MEE , 434 1T8. 7/4 16,32 1617 a4
25 WL I LB B 98 &2 1 2R, 6 ERD R ke
T PO [ B G0 35 i ORS00 8 ot 2 (1Y)
SN, R PR F TR L B S5 o ) BRI T —
e 2 I = U/ ST U o o 7 Tl S Y 0 1
FEAIE R A D) 506 o AH S5 Y e R, B R T A A i
TE P g T AL BV S 2 81 A [ A S 00 e
LR —FE, FEARIE AR [ Bl Jr s B S 40, X
A5 S ), T BN A 7 o AR ELAT — RE )
Lhrtg R E X,

SE K

[1] CHO Min-kin, CHOH Heui-keun, KIM Se-eun. Gamut
Mapping Method for ICC Saturated Intent[J]. Proc SPIE,
2007. (ARANE)

[2] FAIRCHILD M D, JOHNSON G M. The Icam Framework
for Image Appearance,Image Differences and Image Quality
[J]. Electronic Imaging,2004(13) .126—138.

[3] XU Hai-song, HIROHISA Y. Visual Evalution at Scale of
Threshold to Supra Threshold Color Difference [ J ]. Color
Research and Application,2005,30(3) ;198—208.

(4] &5 XUZ5. BB AT RE O B R LR IX
[J]. Bl 25,2007 (3) :137—138.

JIN Hong-yong,LIU Hong—fang. Some Mistakes about Dig-
ital Proof Color Management[ J]. Gloabal Corrugated Indus-
try,2007(3) :137—138.

[5] YAO Hai—gen. Subjective Evaluation and Objective Evalua-
tion about Printing Quality [ J ]. Printing Magazine , 2005
(7) :41—42.

(61 VFmiP, EFIGE, RTTiHA. EOhdEN RS2 BLATHE M AT 451 53

[9]

[10]

[11]

[12]

[13]

[14]

[15]

Fr i) ] . A% T ,2009,30(2) :75—76.
XU Xiang—yang, WANG Li—jie,ZHU Yuang—hong. Feasible
Analysis and Test of Digital Printing for Proof[ J]. Packa-
ging Engineering,2009,30(2) .75—76.
R STRERR 5 BRI At DT RC TN H AR R Tl R ]
EF I Tk, 2007 (2) :78—80.
YAO Hai - gen. The Current Problem about Matching Be-
tween Proof and Printing[ J]. Printing Industry, 2007 (2) :
78—380.
X2, B R M. ALt iR Tl R, 2008.
LIU Hao - xue. Printing Chromatology [ M ]. Beijing; China
Light Industry Press,2008.
B K T BT ICC R HEAY 1-bit TIFF £ 5065
FTREFPRINE (). A4 TR ,2009,30(12) :80—82.
ZHONG Yun-—fei, ZHOU Jing. 1 -bit TIFF Based on ICC
Color Management in the Application of Digital Proofing
[J]. Packaging Engineering,2009,30(12) ;80—82.
FEEE TR A EIR PR E A B0 T RE GRS P U 12
[J]. AUk T/ ,2010,31(23) :92—95.
WANG Zhi-hao. Method for Color Control of Digital Proof
Based on Circular Correcting of Spot Color Libruary [J].
Packaging Engineering,2010,31(23) :92—95.
BV TR O E ARG RIITPAG [ D). P42 . P52
T R,2006.
LUO Hong-lian. Verification of Digital Proof Color Manage-
ment[ D]. Xi‘an;Xi’an University of Technology,2006.
GRS, B TR R R GRS )] e
T.#,2006,27(4) :108—110.
LIANG Jing,ZHANG Li-hui. The Research of Digital Proo-
fing Color Management System[ J ]. Packaging Engineering,
2006,27(4) :108—110.
Lyt RO TR A BT R S SB[ D ] B K
DURA,2005.
MA Jie. The Design and Realization of Standard Control
Methords in Digital Proof [ D ]. Wuhan: Wuhan University,
2005.
Heven R BN . LA B AR AR Y AR KB ED TR
[J]. A% T#,2007,28(5) :179—181.
CHU Gao-li,CHENG Gang-hu. The Production of Vacuum A-
luminum Plating Paper and Offset Printing Technology Re-
search[ J]. Packaging Engineering,2007,28(5) ;179—181.
XU RO TRE BT B PSS HORBEFE[ D], KM
I AR L TR R ,2009.
LIU Shi - de. Digital Proofing Quality Control Theory and
Technology Research [ D]. Zhengzhou: The PLA Informa-
tion Engineering University ,2009.

(TF#% 147 W)



$35E 1

W75 045 S 5 R KR I 22 TR T T 5 Ji

147

[35]

[37]

[39]

[43]

Turnover Box for Common Head Cabbage [ J]. Journal of
Anhui Agricultural Sciences, 2011, 39 (35). 21772—
21774.

LADANIYA M,SINGH S. Influence of Ventilation and Stac-
king Pattern of Corrugated Fibre Board Containers on Forced
—Air Precooling of ‘Nagpur’ Mandarins[ J ]. Journal of Food
Science and Technology—Mysore ,2000,37(3) :233—237.
DE CASTRO L R, VIGNEAULT C,CORTEZ L A B. Con-
tainer Opening Design for Horticultural Produce Cooling Ef-
ficiency[ J]. Journal of Food, Agriculture and Environment
2004 ,2(1) :135—140.

DE CASTRO L R, VIGNEAULT C,CORTEZ L A B. Effect
of Container Openings and Airflow on Energy Required for
Forced Air Cooling of Horticultural Produce[ J]. Canadian
Biosystems Engineering,2005,47 :1—9.

HER. RG22 A X B e 5T D], ¥R
IR 3R, 2008.

DONG De-fa. Theoretical and Experimental Study on Pres-
sure Precooling of Fruits and Vegetables[ D ]. Jinan; Shan-
dong Jianzhu University,2008.

FERRUA M J,SINGH R P. Improved Airflow Method and
Packaging System for Forced —air Cooling of Strawberries
[J]. International Journal of Refrigeration,2011,34(4):
1162—1173.

2R TR BT PR SR i 2 T T8 R 52 e B T 5
[D]. KHE KR KA ,2011.

LI Chao. The Study of the Influence on Different Volume O-
pening Rate to the Effect of Fruits and Vegetables Pressure Pre
—cooling[ D ]. Tianjin ; Tianjin University of Commerce,2011.
De CASTRO L R, VIGNEAULT C,CORTEZ L A B. Cooling
Performance of Horticultural Produce in Containers with Pe-
ripheral Openings| J ]. Postharvest Biology and Technology,
2005,38(3) :254—261.

OPARA L U,ZOU Q. Sensitivity Analysis of a CFD Model-
ing System for Airflow and Heat Transfer of Fresh Food
Packaging : Inlet Air Flow Velocity and Inside—package Con-
figurations [ J ]. International Journal of Food Engineering,
2007,3(5) :1263.

DEHGHANNYA J, NGADI M, VIGNEAULT C. Transport

[44]

[45]

[46]

[47]

[50]

Phenomena Modelling During Produce Cooling for Optimal
Package Design: Thermal Sensitivity Analysis[ J]. Biosys-
tems Engineering,2012,111(3) :315—324.
BRGONE XK, EHLL, 55, 22 TR Fv8 Ah AR P4 TT FL Oy =0
BUAHETE SRR IR T]. % 5441, 2011,32 (1) : 51—
57.

CAI Jing-hui, LIU Bin, WANG Yan-hong, et al. Numeral
Study and Experimental Verification of Vent—Hole Type of
External Cover on Differential Pressure Cooling[ J]. Refrige-
ration,2011,32(1) :51—57.

WROR B, SR , AR AS AR, 55 7 A 22 1 T9Lv8 3 B2 52 Wi
ZHERIGBIIT [ T]. Al THE2%4R,2001,17 (5) : 105—
107.

CHEN Tian-ji, GUO Ya-li, YU Ben—nong, et al. Experi-
mental Study on the Pressure—difference Pre—cooling of To-
matoes in Cartons [ J |. Transactions of the Chinese Society
of Agricultural Engineering,2001,17(5) :105—107.
FERRUA M J,SINGH R P. Improved Airflow Method and
Packaging System for Forced —air Cooling of Strawberries
[J]. International Journal of Refrigeration,2011,34 (4) .
1162—1173.

T, DRI, BT I, 55 7 A 22 TV A B AH AT
Gt S A8 [T ], AW ALK, 2012,43 (S1) :215—
217.

YANG Zhou,CHEN Chao—hai, DUAN Jie-li, et al. Simula-
tion and Experiment of Airflow Field in Cartons of Pressure
—Difference Pre-cooling for Litchi[ J]. Transactions of the
Chinese Society for Agricultural Machinery,2012,43(S1) :
215—217.

P AL B[ M. dbst P R Tl i, 2008.
SUN Cheng. Packaging Structure Design[ M ]. Beijing: China
Light Industry Press,2008.

B WO SR8 58 iy FOAR 4RAH CF Al [ J]. BRI
7K ,2010(10) :43—44.

CHWNG Shi - jie. The Introduction of Common Footprint
Standard[ J ] . Printing Technology,2010(10) ;43—44.
FERRUA M J,SINGH R P. Modelling Airflow Through Ven-
ted Packages Containing Horticultural Products[ M ]. Flori-
da:CRC,2007.

ST OO OO O - OO O O - O - - - - O - - - - - - - O - - - - - - - O - - - - O - - O - O - - -

(EB% 123 R)

[16]

B XA BT ST A G A 25 F BT
M T]. B2 TR ,2007,28(2) :69—74.

HUANG Ming, LIU Hao-xue, LIAO Ning—fang. Subjective
and Objective Evaluation of Color Difference Based on Uni-
form Color Patches [ J ]. Packaging Engineering, 2007, 28
(2):69—74.

[17] XU R, Sl RRE SCAR 2T 1CC s S BL ]

[J]. A Bl 5 A5 ,2010,2(1) :14-19.
LIU Hao-xue, ZHU Ming, HUANG Ming. Analysis of the

[18]

ICC Color Gamut Mapping Mechanism From the Properties
File[ J]. Chinese Printing and Packaging Research,2010,2
(1):14-19.

EREE M ITHE G R BRI RS 552 B D],
SRR, 201 1

WANG Zhi—hao. The Research and Implementation of Dig-
ital Proofing Color Control Technology [ D ]. Nanjing: Nan-
jing Forestry University,2011.



