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Comprehensive Evaluation of Campus Shared Book Cabinet
Based on Cloud Model and Game Theory

LI Cui-yu, SUN Jing’
(School of Industrial Design, Hubei University of Technology, Wuhan 430068, China)

ABSTRACT: The work aims to introduce game theory and cloud model theory to comprehensively evaluate the campus
shared book cabinets, so as to solve the fuzziness and randomness in comprehensive evaluation of campus shared book
cabinets. Firstly, the evaluation indicators collected extensively were screened for the coefficient of variation. Compre-
hensive evaluation indicators with different dimensions composed of operators, product design and using were estab-
lished. Secondly, the subjective assignment weight and objective calculation weight formed by the combination of im-
proved analytic hierarchy process and entropy weight method were used for game combination weighting. On this basis,
cloud model theory was introduced to transform qualitative description into quantitative value, and the comprehensive
evaluation and ranking were obtained through the data analysis and comparison. Finally, the feasibility of this method was
verified with the comprehensive evaluation of three campus shared library cabinet samples as an example, and the sample
optimization direction was analyzed by comprehensive cloud indicator parameters and cloud map comparison. This me-
thod can objectively and truly conduct a comprehensive evaluation of the product scheme. It has certain advantages in
dealing with the fuzzy and random evaluation problems, and can effectively provide a quantitative analysis reference for
the later optimization of the campus shared library cabinet.

KEY WORDS: campus shared book cabinet; coefficient of variation; game theory combination weighting; cloud model;
comprehensive evaluation
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Fig.1 Comprehensive evaluation process of campus shared book cabinet
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Tab.1 Screened results of campus shared library cabinet indicators
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Fig.2 Evaluation indicator system of campus shared book cabinet
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Tab.2 Calculation of first-level indicator weight by AHP
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Tab.3 Calculation of Secondary indicator weight by AHP
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Tab.4 Calculation of weights by the entropy
weight method
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Tab.6 Evaluation grade standard cloud model
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%= [0,25] (1250, 4.17, 0.10)
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Tab.7 Evaluation index cloud model parameters
of three samples
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EiL s

nBHISH
M1 M2 M3

PR 8 R 5 B T AL AL R
Dy 0.995 4 0.046 5
D1y 0.988 9 0.112 0
Dis 0.993 6 0.046 2
D4 0.994 9 0.051 4
Dy 0.999 2 0.007 8
Dy, 0.996 0 0.039 9
Do 0.998 3 0.017 2
Doy 0.997 4 0.026 7
Da 0.994 6 0.054 1
Da» 0.998 0 0.020 0
Das 0.997 7 0.0235
Das 0.9975 0.0255
Dar 0.994 0 0.060 5
Dy 0.995 6 0.044 7
Das 0.9850 0.1514
Das 0.990 7 0.093 2
Ds; 0.995 1 0.049 3
Ds, 0.9935 0.065 8
Ds3 0.997 1 0.028 8
Dss 0.998 3 0.017 4
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Tab.5 Comprehensive weight calculation results
and indicator ranking

PEMEER AHPAUGE  WAUNGE SR EE Hey
Dy 00457  0.0465  0.0460 8
D1, 00792 01120  0.0929 3
Dis 01239 00462  0.0989 2
D 00292 00514  0.0385 13
Dot 00102 00078  0.0092 20
Dy, 00330 00399  0.0359 15
Dys 00156 00172  0.0162 18
Das 00502 00267  0.0403 11
Da1 01871 00541  0.1313 1
Ds, 00540 00200  0.0398 12
D 00454 00235  0.0362 14
Das 01112 00255  0.0753 4
Da1 00202 00605  0.0423 9
Dy 00187 00447  0.0296 16
Dus 00119 01514 00704 5
Dus 00373 00932  0.0607 6
Ds1 00348 00493  0.0409 10
Ds, 00492 00658  0.0561 7
Dss 00201 00288  0.0237 17
Dss 00142 00174 00155 19

(56.48,10.24,3.90) (44.309.94,821) (56.44,11.493.85)
(5452,10.755.81) (40.56,12.40,9.13) (57.96,9.24,4.78)
(48.70,11.27,4.89) (3556,13.22,6.74) (50.89,10.12,2.70)
(41.63,10.80,7.53) (26.44,14.20,7.44) (44.89,11.905.53)
(75.22,7.94186) (70.709.732.63) (77.04,7.47,185)
(77.196.39,308) (61.70,10.37,454) (7852,7.04,0.96)
(83.70,4.351.49) (78.33,659,3.41) (83.224.63065)
(81.85847,2.70) (55.89,13.853.60) (7856,8.88,351)
(65.19,11.17,2.28) (51.41,1550,2.98) (64.63,15.52,5.36)
(67.89,11.17,380) (57.59,14.75,340) (62.48,14.831.34)
(65.56,12.94,1.67 ) (55.07,13.95,0.74) (63.67,11.05,1.53)
(70.7411.24,1.24) (54.89,18.35547) (66.07,9.964.32)
(55.30,11.61,6.90) (34.81,16.459.35) (53.04,12.76,4.06 )
(59.89,13.81,4.35) (44.11,10535.98) (45.8511.054.75)
(57.33,12.81,6.28) (37.07,13.12,9.82) (44.33,12.04,2.00)
(50.07,13.31,7.53) (32.30,16.01,7.28) (48.30,12.03,4.37 )
(69.37,12.14,3.97 ) (48.00,12.44,5.94) (63.19,13.634.83)
(71.37,1042,388) (43.22,17.90,7.95) (73.04,10.253.81)
(72.04,832,087) (44.4820.02,2.64) (74.04,859,1.30)
(66.70,14.07,1.90) (57.11,14.28,2.18) (71.70,11.90,351)
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Tab.8 Comprehensive evaluation cloud model
parameters of three samples

RS GATH s RS

M1 (61.95, 11.20, 4.05)
M2 (4559, 14.47, 6.02)
M3 (60.26, 11.87, 3.99)
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