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Abstract: Optimization selection of test points is an important step of testability design for complex
equipment, so a Discrete Firefly Algorithm(DFA) used for solving optimization selection problem of
test points was proposed. First of all, the mathematical model of optimization selection problem of
test points was built, then discretization improvement was conducted on the traditional firefly
algorithm, and the implementation steps of the DFA were given, later the effect of different attraction
functions and binarization functions (sigmoid and tanh functions) on the result of the algorithms was
also analyzed. Finally, The DFA was applied to five real systems with different sizes to verify the
effectiveness, and the computational efficiency of DFA was compared with particle swarm optimization
(PSO) and genetic algorithm (GA). In premise of complying with fault detection rate and fault
isolation rate the system requires, optimal value of test cost for 5 systems from proposed DFA
respectively reduced by 10. 1% and 14. 6% compared with PSO algorithm and GA algorithm. The
experimental result shows: DFA can quickly converge to the global optimal solution of higher quality,

and it can avoid trapping into local optimal solution, so it has very good application prospect to solve
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optimization solution problem of test points for large-scale complex equipment.

Key words: testability design; pptimization selection of test point; firefly algorithm; metaheuristic algorithms
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90 80 K1 MFE3
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(22X 36D i)
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Tab.5 D matrix of the superheterodyne receiver
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©»

100100100110010010010010101001001001 0. 001 85

S;; 111111111111111011110111111111111111 0. 001 85

XF T BT 3 % e SRS N R R 4 L BRIk S g 2
H: FDR=100% , FIR=100% , M3 AL A 4. 7]
DIFS 8 Z A e e Coos tis 50 ta) s Clg s g s Ly s
b))%, 53 F3CHR9-10]15 B Ay 45 R —2k,

PR RS MM 1B SR S
4598 . FDR=100% , FIR=84. 4 % , ik A4 A
1SRN BB AT Ctis tos tys tis tos tios by s hio s
tystigston)s Clistpstsslyslos tins tias bigs tizs Lo s
o) %, SR N (6.0, 6.6, 12,0, 6.0,
5.2,9.0,5.0,6.0, 2.0, 3.6, 0.7, 1.8, 3.6,
8.0, 3.0, 6.0, 4.5, 0.9, 2.0, 3.0), FDR=
100% » FIR=82. 2% , s AL M i AL M A 45. 2, 15 5
IR A (st sty s tos tio s iy s Biz s s s g s Bio s Tg) o

H3cHk[12 -13 118 2 py 45 1] — 2,

Xof R R L A B BOG RS A P BEE SR
458N FDR=100%, FIR=100% , Ml i A 4 Ky
T BB AR Clos tis trs tis s Loy s Log s o5 ) s Clz s
L5 s o s Lig o Loz » Log » 25 ) B 4

X T B A RIS R G IR S A5 R
FDR=95.7%, FIR=95. 7%, ML 1CHr hy 12,45
ARG Cty s ts st sty s fro s oy s fog o Bo7 s Log s L3 s
31 030 ) s (5o ly s Ly s Bz s fig s Big s Lo1 s og s Loz s Lo s T30 s
t) 5 o DB T SCHRL10 -11 145 B A LR 15,

XSl R e, Bk LR 45 R . FDR=
96.1% . FIR=82. 5% , MIXACHr ky 67,45 2 i) i
Pefit R 77 AR ABR T t5 0 tin s tis s too s o o Tos » Lo
ts0 » Tz » Lo M AR 3
4.3 BHEANAEZINITERENLL S

PSRN 5 1T B) VAN N7 S S R 0 |
&L, BIA PSO Bk GA Bk T 5 A~ &
5 (1 03 A Ak 3 R 1), L rp PSO 75 R GA
BIEMSHOE B WL 6. DFA Bk SR E
[ 4.2 99, X TREADRG,3 FEEAE BT 20
W HAHRZE R SRR LR 7,

F6 PSOHEMGASHIBER
Tab. 6 Parameters setting of PSO and GA
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Tab. 7 Comparison of computation efficiency and results of the 3 algorithms

. . TE N A A i 0 BE H A
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GA 0.977 8 1.0150 0.977 8 100 100 4 100 100 5
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Fig. 5 Convergence graphs of fitness function value in

system 1 (10X 15D Matrix)

Fig. 6 Convergence graphs of fitness function value in

system 2 (15X 20D Matrix)
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