540 55 3 1 R N A R N S A Vol. 40 No. 3
2023 43 H Control Theory & Applications Mar. 2023

FT 2w B R BB 3 R o M v

Wik 7, 45 EL2 EHESO, BRI
(. FEKE AR, Bk KD 410083; 2. ERESIR S, 14 &Y 518000)

THE: 52 Tl KRG s R R A il P B /B N R DU % £ 1817 580, (RIE A 7= | 3k e Hhig 47, 4a i
IRV R 2 HAMT IR R T2, (5 8 B G AR e tEREE, X DU SRS 10 52 Sm 2, 1 s 14 23 A7 1 VR ff B S .
NI, AR SO AR H AR DR AR 12 TR L AR DG AN 5 M S A, AR T R T e R AL K B R
MIHESR, K 5 AN P A M AR 45 2, ST AN BV 05 B AT A BN RER, SR 75 T AL e iR A 2 1) 11 [
RRR, FIIETHE R BEARAY (3 22 5 vk S OUAN A e M 4 A R O BRI2 T, Dl Sz D4 e S Al o 1) R R e T 5 3 6
AT IS .

SSRIR): R AR e i MRS IR TE E s W DR AT

IR WAk Dy, 2280, W SC, &5, LT 8 SR IR R I I DR A T V. #2 I B8 5 R, 2023, 40(3): 419
— 429

DOIL: 10.7641/CTA.2022.10368

Method of root cause analysis based on
semi-quantitative probabilistic graphical model

XIE Yong-fang', LI Li"2, XIE Shi-wen'f, CHEN Xiao-fang’
(1. College of Automation, Central South University, Changsha Hunan 410083, China;
2. Peng Cheng Laboratory, Shenzhen Guangdong 518000, China)

Abstract: Cause analysis of complex industrial systems is beneficial for technicians to quickly adjust the operating
parameters, so that the system can work efficiently and stably. As the mechanism of the aluminum electrolysis is complex
and there are many external interferences, the information has the characteristics of uncertainty. It is difficult to establish
an accurate quantitative model, while the accuracy of qualitative analysis is not high. Therefore, a framework of cause
analysis model based on the semi-quantitative probabilistic graph is proposed in the paper, which deals with the problem of
hierarchy, correlation and uncertainty in the aluminum electrolysis traceability process. The proposed model combines the
quantitative and qualitative methods, and applies uncertainty theory to represent knowledge. Then, graphic symbols are used
to visualize the causal relationship between variables, and casual inference is performed by probabilistic graphical model.
Thus, it can provide theoretical support for realizing the cause analysis of abnormal conditions in aluminum electrolysis
production.
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Fig. 2 The example based on intuitionistic fuzzy DUCG-Petri model
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