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Determination of Basic Probability Assignment Based on Cloud Model and Application
Cui Jiawei' , Li Bing®, Li Bicheng'

(1. Institute of Information System Engineering, PLA Information Engineering University, Zhengzhou, 450002, China;

2. Chinese Institute of Electronics Equipment Corporation, Beijing,100010, China)

Abstract: Determination of the basic probability assignment (BPA) is the first and main step to the evi-
dence theory application. How to generate BPA is still an open issue. To solve the problem, a method for
determining BPA based on the cloud model is proposed. Firstly, the normal cloud model of each sample
under the property is constructed based on the backward cloud generator. Secondly, through the anteced-
ent cloud generator repeatedly, the average certainty of the test sample under this property is obtained.
Thirdly, a method for measuring the similarity of normal cloud models is proposed, and the maximal
similarity of the normal cloud model is made, which has the maximal certainty as the belief of the univer-
sal set. Finally, the certainty is normalized to obtain the BPA of each class. The effectiveness of the
method is proved by experiments, and it can generate BPA in the case of little samples numbers.
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Table 1 Membership of test sample for three types of iris
i H Settosa Versicolor Virginia
SL 0.891 0 0.308 9 0.136 0
SW 0.132 1 0.983 5 0.642 8
PL 5.332 1X10 " 0.624 4 0.026 2
PW 3.287 9X1071¢ 0.969 7 0.114 8
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Table 2 Similarity of maximum degree of species with other species

FEIE BRWEEME 5 Set x&HBE 5 Ver &8 & Ji¥ 5 Vir &

SL Settosa Null 0.466 2 0.33138
SW Versicolor 0.505 6 Null 0.811 4
PL Versicolor 0 Null 0.426 8
PW Versicolor 0 Null 0.390 7
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Table 3 Final results of BPA test sample

I H Settosa Versicolor Virginia (C)
162K 0.356 0 0.123 4 0.054 3 0. 466 2
b 2 0.014 2 0.105 5 0.068 9 0.811 4
LK 4,698 1X10°" 0.550 1 0.023 1 0.426 8
6 58 1 1.959 510 ™ 0.544 8 0.064 5 0.390 7
il 45 24 0.087 2 0.749 6 0.053 5 0.109 7
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Table 4 Comparison of recognition rate of multiple classification
ARTT B SVM-RBF REPTree INN SCHik[9] ekl 10] AT ¥
PUIE/ 1 92.7 94.7 94 95.5 96 96
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Fig.4 Trends of recognition rate with sample sizes
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Table 5 Recognition rate of different training sample sizes

VIES

Y| G e A B0 Settosa Versicolor Virginia Total
5 1.000 0 0.872 0 0.929 3 0.933 8
6 1.000 0 0.921 3 0.900 0 0.940 4
7 1.000 0 0.916 0 0.936 0 0.950 7
8 1.000 0 0.941 3 0.926 7 0.956 0
17 1.000 0 0.945 3 0.938 7 0.961 3
50 1.000 0 0.940 0 0.940 0 0.960 0
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