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Study on Application and Design of Image Quality Evaluation Process
WANG Jia, SI Zhan-jun
(Tianjin University of Science & Technology, Tianjin 300222, China)
Abstract: An objective image quality evaluation process was established to ensure good printing quality. The
traditional evaluation methods were expanded which considered substrate factors. The subjective evaluation was
objectified, and the project indicators of objective evaluation were refined. The comprehensive evaluation was e-
ventually conducted. The grading standards of parameters for each evaluation method were determined accord-
ing to national standards and standards from research statistics, and score was set to evaluate the performance
of image quality by quantitative results. The evaluation process was applied on some different types of digital
color image, and comprehensive scores show that the standard image is the print of grade A.
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Fig. 1 Standard image used in evaluation
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Tab.1 Subjective evaluation of image quality
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Fig. 2 Image quality evaluation flow chart
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Tab.2 The research statistics of every target’ weight in subjective evaluation

E L 1 2 3 4 5 6 7 8 9 10 FE
5 0.8 0.6 0.2 0.8 0.7 1.0 0.5 0.6 0.7 0.4 0.6
i 0.8 0.5 0.2 0.8 0.8 1.0 0.5 0.6 0.5 0.3 0.6
] 3 0.8 1.2 0.6 1.0 1.2 1.0 0.8 1.5 1.2 0.6 1.0
23/ .2 1.1 2.0 1.2 1.2 0.8 1.0 0.9 0.8 1.2 1.1
% 1.2 1.1 1o 1.2 1.1 0.8 1.0 0.9 0.8 1.2 1.0
15 M BE 0.8 1.5 1.0 1.0 1.4 0.8 1.2 1.2 1.5 1.0 1.1
kK 1.2 0.5 0.8 0.5 0.5 0.8 1.5 07 0.6 1.2 0.8
g1z 1.3 0.7 0.2 0.8 0.8 1.0 1.3 0.7 0.8 1.2 0.9
Jik £, 1.3 0.5 0.5 0.5 0.5 0.8 1.3 0.7 0.8 1.5 0.8
P RED; 3 0.3 0.8 0.5 0.7 0.3 0.5 0.5 0.4 0.3 0.2 0.5
LS 0.8 1.5 3.0 1.5 1.6 1.5 1.0 1.8 2.0 1.3 1.6
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Tab.3 The research statistics of every target’ weight in objective evaluation
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EP=E/AN 2.0 1.8 2.0 20 20 1.5 1.9 2.5 3.0 20 2.1
TR 1.8 2.5 1.0 1.5 2.5 20 1.9 22 22 1.8 1.9
IR 1.2 1.8 1.5 1.0 1.0 2.6 1.5 1.5 0.8 1.5 1.4
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Tab.4 The research statistics of every target’ weight in paper evaluation
S5 1 2 3 4 5 6 7 8 9 10 I
M 3.0 3.5 3.8 4.0 3.3 36 30 33 25 3.0 3.3
- BE 3.6 4.3 2.0 4.0 2.5 3.2 4.6 4.3 50 4.5 3.8
AN B B 2.6 2.4 2.4 2.5 2.4 40 3.0 2.6 3.5 3.6 2.9
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Tab.6 Standard of objective evaluation
SHE EFEYH S b %% B S50% MY K/ Y MIX R ZE (KED/% BHE/ % K E
C 1.30~1.60 C 10~15
35~45
M 1.25~1.55 M M 15~20
10 i 8~20 90~100
Y 0.85~1.15 Y 25~35 Y 2~5
K 1.40~1.80 K 35~50
C 1.25~1.55 C C 15~20
30~40
M 1.15~1.45 M M 20~25
6 i 10~25 75~90
Y 0.80~1.10 Y 20~30 Y 5~10
K 1.20~1.60 K 30~45
C 1.20~1.50 C C 20~25
25~35
M 1.05~1.35 M M 25~30
2 2= 25~30 65~75
Y 0.75~1.05 Y 15~25 Y 10~15
K 1.00~1.40 K  25~40
L 2.2 2.4 2.1 1.9 1.4
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Tab.7 Evaluation standards of paper quality
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Tab.8 Synthetical evaluation standards
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Fig. 3 The average results of
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professionals’ subjective evaluation
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Fig. 4 The average results of

non-professionals’ subjective evaluation
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Tab.9 Every target’s average result of objective evaluation
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Fig. 5 Trapping rate from measurements
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Tab. 10 Evaluation results of paper properties
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Tab.11 Weight of every evaluation target
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Fig. 6 Gamut figure of three kinds of ink under different luminance
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