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Two-Value Judgment Classification Approach Based on Belief Rule-Base Reasoning

Fang Zhijian, Fu Yanggeng, Chen Jianhua
(College of Mathematics and Computer Science, Fuzhou University, Fuzhou, 350116, China)

Abstract: The weight of antecedent attributes can't work accurately in the linear combinational belief rule
based system usually. Simultaneously, with an increase in the number of evaluation ranks, the new
weight activation formula will have negative effects on results. Aiming at the above drawbacks, this pa-
per proposes a two-value and multi-base reasoning method based on the existing belief rule based infer-
ence classification algorithm to improve the belief rule based decision system. The evaluation of belief
rules in the conclusion is divided into two ranks firstly, which means making a two-value judgment on a
decision problem. Then many belief rule bases are set to solve some sub problems simultaneously. Final-
ly results of many sub problems by multi-base reasoning method are mixed to solve the classification
problem. Experimental results show the feasibility and effectiveness of the proposed belief rule base rea-
soning classfication method.

Key words: belief rule base; classification; two-value judgment; evidential reasoning; voting
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Tab.2 10-fold cross-validation results

ke Iris Wine Glass
& Acc% Err Ace% Err Ace% Err
1 100 0 100. 00 0 85. 71 3
2 100 0 100. 00 0 85.71 3
3 100 0 100. 00 0 85.71 3
4 100 0 94.11 1 80. 95 4
5 100 0 100. 00 0 80. 95 4
6 100 0 94. 11 1 66. 66 7
7 100 0 100. 00 0 85.71 3
8 100 0 100. 00 0 80. 95 4
9 100 0 94.11 1 80. 95 4
10 100 0 100. 00 0 95. 24 1
Average 100 0 98. 31 0.3 83.18 3.6

N T BE— R UEAR SO 35 B A RO G AR SCT7 ¥ 5 SCHRL 13 L 14 TR AR 2 2R FH B 15 90 00 2 e B A1) 73 2
D75 BEAT NS LU L I 2 HOCIT T AR R A I 3 AN B a4 AT 20 28 B Al 5 0k AT X LE L X EE A5 R A1 SR 3 A
B S~THs.
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Tab. 3 Classification accuracy comparison by using different methods on different data sets

ik & Iris/ % Wine/ % Glass/ %
LST-KSvCH# Neural network 99. 27 94. 27 65.76
FGGCAM Fuzzy set 97.22 97.10 93. 65
WLTSVM2! SVM 98. 00 96. 40 49.91
BRB! Ye,et al. 96. 93 — 61. 86
BRBH Chang,et al. 100. 00 99. 44 70. 09
BRB PiNG'g 100. 00 98. 31 83.18

LST- FGGCA YeBRB NewBRB LST-FGGCA YeBRB NewBRB
KSVC  WLTSVM ChangBRB KSVC WLTSVM ChangBRB
o REVE AT
5 Tris ¥ 519 & 07 5 40 S HERH 3R 1L 6 Wine 4l 45 1 45 7 B8 0 25 i iff 3 4] L

Fig. 5 Classfication acouracy cortrast by using differ- Fig. 6 Classification accuracy contrast by using differ-

ent methods on Iris dataset ent methods on Wine dataset



AR F AT RGN ERE S ZH XS ET 185
AT 59 BRB ik AT Xy b, AT LA B T FG- 100
GCA ) Glass ¥ E 4N & T 45 REAN WA SO Jr ik kA8 HE
oo WA ST ¥R 5 SCBR013, 14 ]/ 7 vk AT X e, SCHRC14 1/
F I a2 Wine B4 48 09 45 2R, SR T M\ Tris Fl Glass #5405 45 5k
BB R R A0A SO O ik . iR L SCERC13] O L 7
Glass 348 LA ik A TR KR F . X2 H T Glass 3
P AT A ARk RS A SCIR I T ik . R AT
il —Fp R RE X Ir A B £ S R RS R HHA MR
LST-FGGCA  YeBRB NewBRB
KT AR EAE— R LR T o2 i e de . KSVC WLTSVM ChangBRB

. SRBE
4.2 S2I§2
7 Glass B8 4 09 % 07 15 00 FAUME R SR T L

AR SR A T UL SCHR L3 52 th (9 J5 3% B 2 5 31 4~ 0 14 Fig. 7 Classification accuracy contrast
S BRI RAS 2 2 BT e, TR P — A e Iy o by weing different methods on
g 23 IR BE B/ W R T R R R L S0 B AR AR OR R T Glass dataset

Brodatz JE H ) 14 7 20 B 1R HAE Brodatz JE B 45 73 i1
3 D1,D6,D12,D15,D20,D34,D37,D52,D56,D65,D72,D87,D93 #1 D110, BARUIE 8 7w .

X 14 R SO R R R /N Sy 640 R 3K X640 R K A
B EMGAS H & M VI ) A 4 X 4 =16 iR 7 B, A5 05 B R/
¥ 160 482 X160 R L3RG 14 X 16 =224 IRFEA KR,
1 WU R P AR T 8 i LA U Rt L IS 8 iR 1 IR AR
sk % P . f# A Matlab2014b A7 $2 fit ) graycomatrix 1 % 8  Brodatz FEH i) 14 I 20348 K5
graycoprops PREX 3R B 4F W8 7 (8] %) K B S A 5 B AR AiE A, Jf Fig. 8 Fourteen texture images from Brodatz
PACAR Sy o B4R e o 52 56 2 0 A O B /9 4 A28 20 3 library
F 1A LA ME 9 fR,

WS B 45 T At K B L SR D130 Chang method
LS ARG R T L A K. BB A 28 A Bn 1 : et B R
Z VR A 22 QOB R B 0 14 18 S0 B IRR [R) I 6 47 0 28
B HCAEBA R AUA 30,3690, XJE i TRMEH G I L0F A iE
T RANA B Z RO X T AR 2 95 Al T PR an i il
MR FH 8 ARG R SR 7 125 i 2 R Bt sk 2 2% A T T Al R
PRS0 X 14 W S0 G TR) 6 R A 3 28 I 440K R DR 47 B
B T 2 6 0 A ST 4R 8 140 o LA B 0 B A e BTG

Number of categories

Ar
5 R Bl O St sk B

B RS o 2 M 2 7 M (B e e T M 4 Tie 9 Experimental results comparison
625 1) 50 R G T G L (%0 2 SR A AE R
KL, T AR SR R 0 A B 427 9 S — A R 42K ) ) T A A
S 57 5 4% K AN BB A /I T 8 — > 4 2K 8 5 B B0 0 5 4R 40 58 2 8 S 95 3 A
R0 P A B A /N ) B DR /N P L T SR F 1 22 5 B SR Ak b R £ 7 S T A
JIN B 45 S A 8 DT £ B 26 1 40 245 3L 3 3 52 00 0 B S E 7 %07 B R T AT b L AR S0 26 BLAT
B £25 10 U A B 43K B v B 3 B K S B B AT M B R T A B A o b 3



486 HIEREEHLAE Journal of Data Acquisition and Processing Vol. 32,No. 3, 2018

JE B 2 1 SR IR R — B RE S T 1
S E -

] Cover T,Hart P. Nearest neighbor pattern classification[ J ]. IEEE Transactions on Information Theory,1967,13(1):21-27.

2] Cortes C, Vapnik V. Support-vector networks[ J]. Machine Learning,1995,20(3) :273-297.

[3] Bazan ] G,Nguyen H S,Nguyen S H,et al. Rough set algorithms in classification problem[J]. Rough Set Methods and Appli-
cations,2000,56(1) :49-88.

[4] Yang Jianbo.Liu Jun,Wang Jin,et al. Belief rule-base inference methodology using the evidential reasoning approach-RIMER
[J1.IEEE Transactions on Systems, Man and Cybernetics,Part A:Systems and Humans,2006,36(2) :266-285.

[5] Sun R. Robust reasoning: Integrating rule-based and similarity-based reasoning[J]. Artificial Intelligence,1995,75(2);:241-
295.

[6] Dempster A P. A generalization of Bayesian inference[ J]. Journal of the Royal Statistical Society,1968,30(2):205-247,

[7] Shafer G. A mathematical theory of evidence[ M]. Princeton: Princeton University Press,1976:10-39.

[8] Hwang C L, Yoon K. Methods for multiple attribute decision making{ M. [S. 1. ]: Sringer Berlin Heidelberg,981:58-191.

[9] Zadeh L A. Fuzzy sets[J]. Information and Control,1965,8(3) :338-353.

[10] JAENR BE . B B4, % BEAMNELRRAG SR AGEB M Jbat  BH2 kL, 2011, 9-41.
Zhou Zhijie, Yang Jianbo, Hu Changhua,et al. Belief rule base of expert system and complex system modeling[ M ]. Beijing:
Science Press,2011:9-41.

[11] Liu Jun,Yang Jianbo Ruan Da,et al. Self-tuning of fuzzy belief rule bases for engineering system safety analysis[ ] ]. Annals of
Operations Research,2008,163(1):143-168.

[12] Jiang Jiang,Li Xuan,Zhou Zhijie,et al. Weapon system capability assessment under uncertainty based on the evidential rea-

soning approach[ J]. Expert Systems with Applications,2011,38(11):13773-13784.

[13] Chang Leilei, Zhou Zhijie, You Yuan,et al. Belief rule based expert system for classification problems with new rule activation

/o
—_

and weight calculation procedures[ J . Information Sciences,2016,336(1):75-91.

[14] W55 bk K. B St &8 5000 PE R0 43 25 5 ik L) 1. iF B AR 59K . 2016, 10(5) : 709-721.
Ye Qingqing, Yang Longhao,Fu Yanggeng. Classification approach based on improved belief rule-base reasoning[ J]. Comput-
er Science and Technology,2016,10(5):709-721.

[15] Yang Jianbo, Liu Jun,Xu Dongling, et al. Optimization models for training belief-rule-based systems[ J]. IEEE Transactions on
Systems, Man,and Cybernetics,Part A:Systems and Humans,2007,37(4) :569-585.

[16] Zhou Zhiguo, Liu Fang,Jiao Licheng,et al. A bi-level belief rule based decision support system for diagnosis of lymph node
metastasis in gastric cancer[ J]. Knowledge-Based Systems,2013,54;128-136.

[17] Calzada A, Liu J, Wang H,et al. A new dynamic rule activation method for extended belief rule-based systems[]]. IEEE
Transactions on Knowledge and Data Engineering,2015,27(4) :880-894.

[18] Nie Qingfeng,Jin Lizou,Fei Shumin, et al. Neural network for multi-class classification by boosting composite stumps[]J].
Neurocomputing,2015,149:949-956.

[197] Sanchez M A, Castillo O, Castro ] R,et al. Fuzzy granular gravitational clustering algorithm for multivariate data[ J]. Informa-
tion Sciences,2014,279:498-511.

[20] Shao Yuanhai,Chen Weijie, Wang Zhen, et al. Weighted linear loss twin support vector machine for large-scale classification
[J]. Knowledge-Based Systems,2015,73:276-288.

EEREN:

BB A (19590, J, Bl #
BT  ZBERRR
CAD,

AR (1990-), B, AT 4 A
AR WT ST 07 1) - 5 e RO
AR AF I B E-
mail: 1350553313 @ qq.

B0 Bk (1981-), B, 1 1,
B2 W 5K 1] P OR B
W5 BRI AR S LA

e

(FTAESR . 2 #)



FERF ATECANERZY —BERCH, EF & 487



