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NSGA-II-based EBRB rules activation multi-objective optimization

LIN Yanqing, FU Yanggeng

(College of Mathematics and Computer Science, Fuzhou University, Fuzhou 350116, China)

Abstract: To address the low reasoning accuracy of extended belief rule-base (EBRB) systems with too many inconsist-
ent activated rules, this paper introduces a fast elitist non-dominated sorting genetic algorithm (NSGA-II) and proposes a
rule activation multi-objective optimization approach based on the NSGA-II algorithm. In this approach, binary coding
is carried out for the activated rules whose activation weights are greater than zero. The inconsistent set of activated
rules following synthetic reasoning and the sum of activation weights are taken as the objective function of the multi-ob-
jective optimization problem. Using the fast elitist non-dominated sorting genetic algorithm, the problem of a set of ac-
tivation rules with a small inconsistency is solved, reducing the effect of the inconsistent activated rules on the reason-
ing accuracy of EBER systems. To validate the efficiency and feasibility of the proposed method, this paper introduces a
nonlinear function and the proposed method was tested against the leak detection of an oil pipeline. The experimental
results show that the rule activation multi-objective optimization approach based on NSGA-II can effectively improve

the reasoning performance of EBRB systems.
Keywords: extended belief rule base (EBRB); inconsistency; activation rules; multi-objective optimization; NSGA-II
algorithm
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TR/ (leak size, LS) 2 iy 5 18 fin A% H AU
772 (flow difference, FD) Fl%i 45 & A 1-F- 3 &
J17% (pressure difference, PD) 84k A8 4k, KL, i%
S EBRB RGERYTHITHEEYEN FD 1 PD, 4558
P4 LS, Hrf FD. PD S HH th & R4 5
75, o 9 (=10,-5,-3,0, 1,2, 3} F1{-0.042, -0.025,
-0.01,0,0.01,0.025,0.042}, LS AYPEM 4% W F | AR
AN AR, A RE R10,2,4,6,8)

S B ) R R e 2 AR R Y 2 008 ZH %K
s, YN GrRBctl e R — 2 L Ag 43 0 D 3 1~ Bsf [) BB B AL
PEHL 500 ZH%cds, I &Y EBRB R4 I A
1500 Z5R0IN, SR 5 FIFHAS SCHE H i 1 VEAR EE NSGA-
II_EBRB #%t, JFH 525045 5 F1 Liu_EBRB R4t
FOBR, A5 5 B 48 A5 - X 45 X0 2R 22 (mean absolute
difference, MAE).
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Table 2 The results on pipeline leak detection

EBRB R4t MAE
Liu EBRB 0.626 240
BK_EBRB(theta=1.0) 0.626 240
BK_EBRB(theta=0.7) 0.558 087
BK_EBRB(theta=0.4) 0.231 400
NSGA-II_EBRB 0.240 443
4 ZFE

B IR S ()4 R AR N 2 R G ) 32 A o
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/NG R &, % BRI e T A —
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