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Abstract: Model-based diagnosis is an automatic fault detection approach in artificial intelligence. It is used in software
fault detection and hardware diagnosis. Recently, the difficulty of circuit diagnosis is increasing with the increasing size and
complexity of the circuit. After studying the characteristics of the circuit model, this paper proposes the grouped diagnosis
(GD) approach based on the LLBRS-tree ( Last-Level Based on Reverse Search-tree) algorithm. Firstly, the component
grouped method is used to identify the component$ faulty correlation and group the components. And the scale of the circuit to
be detected can be reduced. Secondly ,through the grouped circuit,the non-diagnostic solution theorem is given to locate some
non-diagnostic solutions with the feature of satisfiability. It can help us avoid checking consistency on these non-diagnostic so-

lutions so as to accelerate the processing. Our algorithm can be used in electronic circuit fault diagnosis. And the experimental

results show that it improves the efficiency by 1. 5 times and even 3 times compared with the LLBRS-tree algorithm.
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&i%1 LLBRS-tree

BN :SD. enf: RGEHMIAR , OBS. enf: RGEWLIY
B s solve : 2Tt

1. T = partial SE-Tree

2. WHILE (T has the leftmost node )

3. node = the leftmost node in T

4. isSAT = check consistency( node )
5 IF (isSAT = SAT)

6. solve. add ( node)
7
8
9

solve. delete ( super _ set( node) )

AR
node = parent _ node( node )
10. go to 4.
11. END IF
12. IF (isSAT = UNSAT)
13. Te B
14. node = next _ node ( node )
15. go to 4.
16. END IF

17. END WHILE
18. RETURN solve
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Bt : ABSCCS - it By t 1l g (T F4E)

JREBEE = COMPS: B L4, OBS _ IN: ULl %y A4, OBS _ OUT: Wi
D% 0 4, Expect _ OUT: Tl J 4y 11 4, OBS _ out: WM 4 3, expect
out : TiUIH% 1 , ABCompS : i F5fis th ST 4R , out: Wiy i ST

1. ABSCCS=¢
2. Comp_Num = SD.enf BFH{E5E
3. OBS_IN = OBS. cnf H3REL
4. OBS_OUT = OBS.cnf 3L
5. Expect_OUT = SD.cnf 5 OBS _ IN 5 Byt 446 B0 FE K
6.  WHILE (OBS _OUT A R#Hoci4 OBS _out)
IF (OBS _out # X[ expect _out) )
7. ABCompS. add( OBS _ out)
8. END IF
9. END WHILE

10. WHILE ( ABCompS £ ARHIWrICZE out)

11. ABSCCS. add (5 out FH3% i H1 B 4144)
12. END WHILE

13. RETURN ABSCCS
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BN :SD. enf: REHMAR) CNF 3L OBS. enf: RGO Y CNF ST,
DigMaxSize : Bl /NS Wi 1) 55 K2 WK, ABSCCS : i [ i t 7 Fi 4
(JefHE)

it : DigSols : /M2 Wi S &

JSEBEE : Comp _ Num: 2 Wi RELITIF 01K, node : T 5 ) 19 45 14,
EumTree _ Level : B2 i )2 %1, Sub _ tree: £ HI W 10 55 — )2 IO 55
FB T, COMPS : B BRTTAFAE | isSAT : 4] Wi 7399 /2 — B

1. DigSols = ¢

2. Comp_Num = 0

3. EumTree _Level = 0

4. Comp_Num = SD.cof 175 E

5. EumTree _Level =  DigMaxSize

6. 4% ABSCCS F1 Comp _ Num Bh 254 i 5B 5 S M2 W PSE _ Tree
7 Sub _ tree = PSE _ Tree [{) % — )2 5 22 45 f5 S H i

8 WHILE ( PSE _ Tree has the first-level node not judged)
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9. IF ( Sub _ tree. root e ( COMPS-ABSCCS) )
10. go to 27.

11. END IF

12. node = the leftmost node in Sub-tree

13. WHILE ( Sub-tree has node not judged)
14. isSAT = check consistency( node)

15. IF (isSAT = SAT)

16. DigSols. add( node)

17. DigSols. delete ( super _ set(node) )
18. XZES AT R B A

19. node = parent _ node( node )

20. ELSE

21. X IRGS 1 BT IO B A

22. node = next _ node( node)

23. END IF

24. END WHILE

25. Sub _ tree = 85— 2 N — G5 LK TR

26. END WHILE
27. RETURN DigSols
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¢1908 0.10 0.09 0.05 37.99 21. 14 - -
3540 0.25 0.27 0.11 200. 38 99. 46 - -
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