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Analog Circuit Fault Detection Based on BP Neural Network
and GA Feature Selection

Li Yuan, Si Mingming, Zhang Cheng
110142, China)

Abstract: For analog circuit fault detection in the presence of the considerable number of test nodes problems, put forward the genetic al-

(Shenyang University of Chemical Technology, Shenyang

gorithm method combined with BP neural network. Using a global, a parallel genetic algorithm optimization of analog circuit system charac-
teristics of the optimal selection, thereby reducing BP neural network input layer nodes. An example of the simulation data with the MAT-
LAB software programming experiment, The direct use of BP neural network, the detection rate is 66. 7%. By using the method of genetic

algorithm and BP neural networks, the detection rate is 100%. Results show that, compared with the traditional BP neural network meth-

od, this method improves the average accuracy of analog circuit fault detection.
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EH# Fo 4.24 0.01 0 0.27 0 0.08 4.25
Ry A50% F1 4. 24 0.03 0 0.55 0 0.16 8.49
Ry ¥ 50% F2 4.24 0.01 0 0.18 0 0.05 2.84
R, A50% F3 4. 24 0 0 0.14 0 0. 04 4.25
R, vy 50% F4 4,24 0.02 0 0.41 0 0.12 4,25
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F2|—0.0001 0.3539 0.3370 0.0120 0.3370 —0.0398 0.0001
F3] 0.0000 0.3366 0.3244 —0.0062 0.3244 0.0208 —0.0000
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4) 4T Tel _ EvalFile 33 A JAIA s A SE HARE .

C++ i ] TCL A By S A E5 4 0T -

include <Zstdio. h™>
include <tcl. h>>

int Tcl_AppInit(Tcl_Interp * interp);

main(int arge, char * argv[ ])

{

Tcl_Main(arge, argv, Tcl_Applnit) ;

exit(0) ;

}

int Tcl_AppInit(Tcl_Interp * interp)

{

if (Tel_Init(interp) == (TCL_ERROR))

{

return TCL_ERROR;

}

if (Tcl_EvalFile(interp, "test. tcl") ==TCL_ERROR)

{

return TCL_ERROR;

}

}
4.2 WX EIE

AR R G & A BT USB B4k, s PC
Bl USB 8R4 1. 3 5049 4 0 sl S & #2645 8990, ATl ik
AW JTAG B2 M Fy IEEEStd1149. 1 45 #E [ 2 5445 0
AR, #pF3E T Windows XP £ %, XM Visual Studio 2008
Hr B T ) % 224 R Visual C++ .,

HTHE C++ P REME I TCL A, BN AR ¥ f s m
TCL 3k SCAEFIZE SCH I35 B AR I 9 Sk SO IR SCAF A2

1) Cluster 1F % 3 :

4% DEMO #5885 — 5 F i 55, 2R )5 W 1T 55 A2 3k 8%
“Cluster 3", 52 A Cluster [)$ii i 3C {4 A B 3C 4, 8K 5 o
17 Cluster #ll i, Cluster TIRBIEH . &5 R UE 5 s .

2) Cluster Bz iz -

ik DEMO M58 — & # 4. 2R )5 T3k 1T 45 £ 2 4%
“Cluster 3", A Cluster 194348 SC 4 Fm B 3C 4, T I
X F4, RIGHHAT Cluster ML, F4 FF 5026 U9 M58 2 & M
Mo, SBERIIER N U7 1945 23 B E R 1, Cluster Wl
KOG RE , HEATRR RIS W, A 0 R A A

LB gE R L0 . Cluster 0328 2 68 1E & . 38 33 6 904
B A0TSR A A X EL 4047 > RE 005 Vi Al HOHE e 2 A2 B A8 F 0 51
o R TCLIBESEHME MR MA SE50 C 45 il i 4
M, TCLIEF AT EMIF, MRS S —FANWPAT. N
BRI
5 #5iF

AR FRMIR R G F 5] A TCL A, 7] LIAR 5 6 3 5
JEEMAK T B AT AR R G N 5838 . B 1 S R S
WA SR AT 55 R 22 A 2R R D AR R SR AR IE R 58
MR E A S . MG TCL G 5 B8 Hoam s, mivl. B
P 1A D0 3 6 A 20 B4 i R A R IR B e R S

S %k

[1] Test Technology Technical Committee of the IEEE Computer Socie-
ty. 1EEE Std 1149. 1—1990 [S]. 1990.

L2] pJed. ATtk deAR (M. dbst: 7 Dok ik, 1997,

[(3]# L. £ 7. ETHLAAMMIET S BS i ifi2 BHoR
[ PSR AR, 2005, 30 (12): 38 —41.

(4] #  fr. RTAREMA MG AT (D] )77, Hbkd
FRHE K. 2010,

[5] John k. Ousterhout Ken Jones 3. Tcl/Tk Al1%4 8 [M]. Jb5t.
T AR 2 AL . 2010,

(68 XK. W . BF TCLHAESFN AT 84 A s bl AR 1
WFge (1], PR R 2% 244, 20 (5): 517 - 520.

[7]) Z=&ER. & 5. 5T T/TkIBEF M A s G rs s [T].
PR S ACE AL FR . 2018, 39 (1): 59-61.

(8] #£ ¥l. Tc/Tk mFEAL s (M. dbat: o EH o Il i
. 2002.

$229,299,292,299,099,099,299,299,293,299,299,099,099,299, 939, 203,299,939,039,039,239, 993, 293,293,993,239,239,299,993,293,293,993,299,239,239,993,993,293,293,299,239,239, 099, 993,293,293,299,239,099,099,993,299

CREEE 2741 30

[15] sZR#e, JE R, 8% 0 W 70 BB e AE e 42 v iy R AP 5T [T
WA 52, 2000, 20 (3): 171 -176.

[16] Tahereh Pourhabibi, Maryam Bahojb Imani, Saman Haratiza-
deh. Feature selection on Persian Fonts: A Comparative Analysis
on GAA, GESA and GA []J]. Procedia Computer Science,
2011, (3): 1249 -1255.

L17] XA, BEHOT, Z5/NEE. T A5 55 1 MR S0LIR K 5575 m AR E
WP L D) PRI, 2005, 31 (16): 157 - 159,

[18] Snehamoy Chatterjee . Ashis Bhattacherj—ee. Genetic algorithms
for feature selection of image analysis — based quality monitoring
model: An application to an iron mine [J]. Engineering Applica-
tions of Artificial Intelligence, 2011, (24). 786 —795.

[19] RAW. XER, oM. sEEEmRGEeSMH ] 3t
FAL TSN, 2006, 42 (3): 86 -89.

[20] B =, XME—. ZETEEEENREESE % ] iTEILLT

SR, 2004, (15): 52 —54.

[21] Rubiyah Yusof, Marzuki Khalid, Anis Sa—Iwa. M. khairuddin. Ap-
plication of kernel — genetic algorithm as nonlinear feature selection in
tropical wood species recognition system [J]. Computers and Electronics

in Agriculture, 2013, (93): 68 = 77.

[22] BFF-, ®9tJy, FWHE. T BEEL W SRR BR R
TEZEFEAFSE [T, TLIR KRB CHRBRERD . 2003, 24 (2):
1-5.

[23] BkSCAY, RPET, 2ubyt. BP &M% mec it LI M [J].
WA, 2003, 21 (2): 202 -206.

[24] JAEE, k30, faf Wb, % SERLA EEE 2 i AR FSE [T,
M2 TARRF B2, 2006, 21 (1) 127 —130.

[25] BE4RG. BP M M 52 5k [J]. %450, 2011,
10 (7): 66 - 68.

[26] P& 4. BP Mm%y Mt (1], fFEHA, 2003, 27
(6): 18-20.



