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Measuring Point Selection Method of Board-level Circuit Based on Multi-signal Model and Genetic Algorithm

SHI Wei-wen WANG Xue-qi FAN Kai-yin WANG Ming-jun
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Abstract This paper proposed an optimization method by combining multi-signal model and genetic algorithm for the
problems of many input messages,low efficiency, tedious work,and difficulty on getting a global optimal solution exis-
ting in the traditional circuit board measuring point selection method. First, a multi-signal flow system model of the
board level circuit is established to get the correlation matrix of measuring points and corresponding board level circuit
components. Then a further analysis is taken on the correlation matrix, and the test ability parameters of measuring
points combination is got. Second, when the number of selected measuring points is not bigger than the given value, the
test capability parameters are selected as the fitness function of the genetic algorithm,and the search is optimized to de-
termine the optimal selection of measuring points. Third,combining with Multisim simulation software,the fault simula-
tion experiment of circuit system with active low-pass filter is carried out . The simulation results show that the combi-
nation of board-level circuit measuring point selection based on multi-signal model and genetic algorithm has good detec-

tion and isolation capabilities for most of the faults in active low-pass filter circuits,and achieves good results. Besides,

this method is applicable to a variety of other circuits.
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Fig. 1 Schematic diagram of filter
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Table 1 D Matrix

T1 T2 T3 T4 TS T6 T7 T8
R1 0 1 1 1 1 1 1 1
R2 0 0 1 1 1 1 1 1
R3 0 0 0 1 1 1 1 1
R4 0 0 0 0 1 1 1 1
R5 0 0 0 0 0 1 1 1
Cl 0 0 1 1 1 1 1 1
C2 0 1 1 1 1 1 1 1
C3 0 0 0 1 1 1 1 1
C4 0 0 0 0 0 1 1 1
Ch5 0 0 0 0 0 0 1 1
Vi 1 1 1 1 1 1 1 1
Al 0 0 0 0 1 1 1 1
A2 0 0 0 0 0 0 0 1
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Nr=0
DO for k=1 to p
DO for j=k-+1 to p
Ny =Ny +length(find (T, DTy 1=0))
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Fig. 3 Flowchart of algorithm
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Fig. 4 Relation diagram between chromosome coding and test points
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Table 2 Initialization of parameters
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Table 3 Fequency of measuring points occurence

DiIN-3 T1 T2 T3 T4 T5 T6 T7 T8
i 0 0 0.01 0.27 0.84 0.88 0.97 0.0l
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Table 4 Circuit parameters

iR -3 R A R M Vius/ V' % Freq/Hz
E# 0.92 50
W Rl E B 2.11 50
W R1 B 3. 80
_ B Cl oA B 3.11 50
’ B Cl ¥ 2.02 50
WA C3 AR 0 0
WA C3 JF 1.13 50
E B AL BN A 1.96 50
E¥ 2.07 100
WM R4 4B 2.00 —
6 B R4 FF — —
WA C4 B 3.20 180
WA C4 TP 1.85 102
E B AL BN A 1.96 50
E¥ 2,04 100
WP R4 A B 1.86 200
W R4 FF — —
WA C4 B 3.11 107
WA C4 TP 1.83 100
7 W RS E B 1.88 100
W RS B 100
W C5 4 8 0 0
W C5 I % 1.93 120
i Al BN AL 1.97 50
B A2 B\ AR 1.96 120
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