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Abstract: Model-Based diagnosis is an active branch of Artificial Intelligent. The method is a NP-Hard problem,
resolving minimal hitting sets from minimal conflict sets. A compounded genetic and simulated annealing algorithm
is put forward by mapping hitting sets problem to 0/1 integer programming problem. After providing the genetic
simulated annealing (GSA) algorithm, the efficiency and accuracy of GSA algorithm is tested and compared. The
GSA algorithm is not only far more efficient than the traditional one, but also can save 1/3 to 1/2 time than the GA
algorithm when the number of conflict sets is more than 35. It can get 98% to 100% minimal diagnosis in most
conditions.
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H % 1. Genetic simulated annealing (GSA).

(1) YT S,

(2) BEHL LRI P(e) BTGB am/||A|L (e R T 1 1) F£D).

(3) UM BT AN I AE XA P'(¢) < Crossover [P(t)].

(4) DIREZR AT AR 454 P'(1) < Mutation[P'(1)] .

(5) VAMER SHEAT MR R 42 4E: P"(¢) < Invertion[P"(1)] .

(6) TAHAPARBERLIE K 5% P'"(t) < SimulatedA nnealing [P"(1)] .

(7) I focy=l1Axlly /| xdly PAL P (r) H A A IR o B

(8) Bpi& M FERARM 1/5 MEEZEEHB T — APzl P =7, iﬂ R R LI RIAMAR T —
R = E =R P +1) .

(9) #IEL: 10 AR 2 0o th A28 AT 7R, 0 Wi e o v 42 2 45 D B o A R H 5 R A G (3).

E % 2. Simulated annealing (SA).

(1) BEVHEE To=|lx|, TG EES 0.

(2) BEHLHAS i x b A 1L b n = (T, (x) = m /| 4], )/ Tog, (¢ + 3) AT A5 4 x

(3) W HLRE I G i A=E(x")—E(x), £ A<O, 052 52 3K, 15 W LU p=exp(—(E(x")—E(x))/T(x)) ¥ 32 5 A A,
T SRR LF A e, 0 5 (2), T HTIR K.
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Fig.1 Temperature decreasing curve in variant condition
BT AN BT R B it 2

A LU HE IR et A8 A A ARl PR R ey A o bR, A A AR el B 1 A R B H AR A R R
JEE 3B 0 A TR T O R ) S 6 WYL R R L T 15 B IR IR K AR AN AT IR B A B B A T B AR
JRE I HE AR I B IR A . B8 b, 76 52 B S o B PEIR K I B R P K @ = 15 55078 2 BLE(x) = (T(x)—m/|4])/ £ (x)
Sy R VPGB A4 B i XA R BRSSO AN AR I 0 B e A A AU U A AR P el 2>
[ I A B e T A AU B AN AR AR DL 3 0 A8, A A e BTG 1 R I A R D7 ) e S A R AN R
P B DG, AE A A Bl J 0 G 8 B HEAT VR AL A A A 2D I T 4 3 0K — < S Xt FRATT P 0T B ) A e
SN, N AL p=exp(—(E(x")—E(x))/T(x))# 5%. an RAH 48 56 5 16 585 Jon, I AN A4 0T gE 4738 K SR 22 R LL—
SE AL 4 52 RE R 102 I 089 00 4 RE 3 S A R AN SR A de 0 11 2 R 3l ek i A S o I 3 v i R AR AL A
2R P WTIRIR B T, (x) = 50 A AR T, (x) =10 R ECH 24 15,3 AR BE 5 A A0 B IR 47 2k
Ul 2 o 8] 2 vhsi R g AR A 2k R 2 O il RE AR AL R

IE W1 SCHR[7]70 45 H HS-treel® (1 25 0] S 2% B 2 O(m") ,Ferh m Sy ph SEAE (K 35 3L 5, n Ky R 48 b i 1 A
# BHS-tree!™ {2 [ A4 L O2") AR R GSA [F172 M A4 O(n) .

KHT GSA S SRIREAX B I 4 A% SR (K0 35 304 IR0 PO 48 22 05 1 10 HL T DA A #4400 38 K Bk it
WL DIE B[] P DA S S92 18 7 A R U I A A 14 2 et o S B30T ) 3 s DU IR 2 B A DAl b 5 A
S BN SRR R 3R 5 T A S B N b RO

© PEBREBALTU bt/ www. jos. org. cn



FA B A RAEARNL W 6 A AR K R 1349

150 150

E() or T(x)
E(x) or T

50

0

Fig.2 Energy and temperature curve of variant individual
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Fig.4 Accuracy comparison between two algorithms
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