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Print Quality Evaluation Model Based on Entropy Weight-Cloud Model

WANG Kai, ZHANG Yan

(School of Information and Communication, Zhejiang Industry & Trade Vocational College,
Wenzhou 325003, China)

ABSTRACT: The work aims to propose a new evaluation model of prints to determine their quality effectively and accu-
rately, with respect to the fact that the various print quality evaluation models have some limitations. The problem of
equilibrium between parameters was solved in the entropy weight method. The weights of the five parameters were re-
spectively 0.2, 0.25, 0.2, 0.17 and 0.19. In the meantime, in reference to ISO printing standards, the final print normal
evaluation set was determined and five basic printing parameters were selected to calculate the cloud model. The maxi-
mum membership of print quality evaluation of five samples was respectively 0.7800, 0.7038, 0.7257, 0.6105 and 0.3870.
The five-level grade of the prints derived was good, qualified, medium, good and good, used to measure the print quality.
The cloud model weighted in the entropy weight method takes full consideration of the unity of subjectivity and objectiv-
ity. The print quality ranking evaluated by such model is more objective and effective. The consistency with the conclu-
sions made based on topsis indicates the effectiveness and accuracy of the model. Meanwhile, the cloud model provides
the corresponding theoretical guidance for the printing operators by making use of and analyzing the printability of print-
ing machinery.
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Tab.1 Part of experimental measurement data

SCHUEE ENRDEE MASYR B 75%AHXT

TR (K) B (K) 50% (K) /% &% (K)
1 1.72 85 16 71.67 0.51
2 1.31 70 20 71 0.2
3 1.8 88 7 78 0.51
4 1.67 85 15 73.00 0.49
5 1.60 71 13 74.67 0.49
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Fig.1 Flow chart of modeling
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Tab.2 Rating standard with black ink as an example

SR S FEX 2 22 EISE/AVN BRI DG =R IES
e (2,1.64) (1,0.47) (0.01,0.13) (1,0.49) (100,93)
R (1.64,1.50) (0.47,0.39) (0.13,0.28) (1.64,1.53) (93,85)
h (1.50,1.36) (0.39,0.31) (0.28,0.43) (1.50,1.39) (85,77)
GiE (1.36,1.20) (0.31,0.23) (0.44,0.58) (1.36,1.23) (77,69)
N (1.20,1.04) (0.23,0.15) (0.58,0.74) (1.20,1.07) (69,61)
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Tab.3 Normal value of normal cloud

R S HHXT I 25 EEIN ENRE =32 IR
e (1.82,0.153,0.5) (0.735,0.225,0.5) (7,5.096,0.5) (95,4.246,0.5) (96.5,2.972,0.5)
=3 (1.57,0.059,0.5) (0.43,0.034,0.5) (20.5,6.370,0.5) (85,4.246,0.5) (89,3.397,0.5)
th (1.43,0.059,0.5) (0.35,0.034,0.5) (35.5,6.370,0.5) (75,4.246,0.5) (81,3.397,0.5)
=i (1.28,0.068,0.5) (0.27,0.034,0.5) (51,5.945,0.5) (65,4.246,0.5) (73,3.397,0.5)
AEHE (1.12,0.069,0.5) (0.19,0.034,0.5) (66,6.794,0.5 ) (55,4.246,0.5) (65,3.397,0.5)
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ﬁ Di\Program Files\MATLAB\R2016a\bin\demol.m*

EiEEE B HRE
T e A R L |
e o ms LR SINE- ER % gLl g
- - > =HE v B v B (5] o 5 -
e =5 =5 Br=
16 0.5 0.5 0.5 0.5 0.5:
17 0.5 0.5 0.5 0.5 0.5];
18 — E=[1.72 1.72 1.72 1.72 1.72;
19 0.51 0.51 0.51 0.51 0.51;
20 16 16 16 16 16;
21 85 85 85 85 85 :
22 T1.67 T1.67 T1.67 T1.67 T1.67 1;

hold on

Enn = randn(l).sHe + En;
G=zeros (5, 5);

for i=1:1000;

y=exp (- (E-Ex). "2. /(2. %Enn. "2)) :
G=y+G:

end;

M=/1000;
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Fig.2 Matlab code for sample 1
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Tab.4 Results of data
FrFES 2% m B A AEH
SEHERE 099 098 094 088  0.79
AXF R ZE 098 1.00 098 096  0.93
FEA 1 BSYTR 031 0.82 0.02 0.00  0.00
ENRIEEE 014 1.00 0.14  0.00  0.00
BEIR 0.00 0.00 0.08 095 028
SCHLEE 061 0.82 0.96 1.00 091
X2 080 097 1.00 0.98  0.93
FEf 2 PSP K 006 1.00 0.07 0.00  0.00
ENREEE  0.00 0.00 055 055  0.00
ZH%  0.00 0.00 003 087 0.28
SCHBEE 1.00 099 0.97 0.94  0.90
MIXFRZ 099 1.00 099 099  0.97
FEM 3 BEYR 1.00 022 0.00 0.00  0.00
ENl>6#E  0.46 0.87 0.07 0.00  0.00
&I 0.00 0.07 082 0.58  0.02
THLHE 0.00 046 0.01 0.00  0.00
X2 002 085 041 0.11  0.02
Eedh 4 PSPK 027 0.68 0.00 0.00 0.00
ENRIDEEE  0.05 1.00 0.05 0.00  0.00
ZH%  0.00 000 005 1.00 0.05
SCHLEEFE 041 091 0.05 0.00  0.00
AXF 2 058 0.42 0.01 0.00  0.00
FEA S BEYTR 050 0.50 0.00 0.00  0.00
ENRIJEE 0.00 0.00 0.64 037  0.00
&I 0.00 0.00 0.18 0.89  0.02
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Tab.5 Sample ranking
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Tab.6 Data normalization

FESL 1 0.5288 0.7800 0.4760 0.5965 0.4437 R
FESL 2 03340 0.6065 0.5552 0.7038 0.4677 &%
FEfh 3 0.7257 0.6532 0.6092 0.5457 0.4263 I
FEf 4 0.0675 0.6105 0.1225 02175 0.0145 R
FEM S 03270 0.3870 0.1555 02320 0.0038 R
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Fig.3 Feature analysis
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