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Diagnosis method and simulation design for band-pass filter
circuit fault based on BP network
WANG Heng, TANG Xiaoguo, GUO Junliang

(School of Information Engineering, Tongren Polytechnic College, Tongren Guizhou 554300, China)

[ Abstract] In this paper, based on the theory of traditional diagnosis technology, the BP neural network method is applied to the
fault diagnosis of analog circuit fault diagnosis, and the fault diagnosis methods of BP network and artificial neural network with filter
circuit fault are analyzed.Using PSPice simulation software and MATLAB simulation software, the circuit fault diagnosis is carried out.

The fault mechanism of several common analog circuits is preliminarily studied. At last, the experimental results are given.
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Fig. 1 Sallen—-Key band pass filter circuit
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Fig. 4 Test point selection
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Fig. 5 Output frequency response curve
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Tab. 2 Examples of the original training data

3 kHz 30 kHz
s i i B
ouT 1 2 ouT 1

Tei e 1.348 879 3.823 834 0.674 441 3.982 416 4.120 148 1.991 212 0
1.241 145 3.849 852 0.645 17 3.728 595 4.03286  1.938 192 0
R2150%  1.457 406 4.131 489 0.728 704 3.972 602 4.109 995 1.986 305 1
1.338 245 4.151 042 0.695 644 3.732 218 4.036 779 1.940 076 1
R2 | 50% 1.099 15 3.115 897 0.549 576 3.998 901 4.137 203 1.999 455 2
1.016 624 3.153 422 0.528 46 3.705 781 4.008 184 1.926 333 2
R3150%  1.931582 3.924 114 0.965 793 4.201 003 4.266 193 2.100 506 3
1.781 394 3.934 714 0.926 002 3.949 091 4.183 87 2.052 81 3
R3150%  0.695 917 3.756 975 0.347 959 3.29278  3.727 469 1.646 393 4
0.639 349 3.794 982 0.332 345 3.050 203 3.642 376 1.585 552 4
C1150% 2.097 924 3.873 318 1.048 964 4.850 483 4.022 229 2.425 246 5
1.929 427 3.882 968 1.002 951 4.507 151 3.899 994 2.342 899 5
C1150%  0.550 777 3.777 498 0.275 389 2.185 709 4.090 416 1.092 857 6
0.506 842 3.815 897 0.263 466 2.073 515 4.073 613 1.077 851 6
C2150% 1.303 937 3.851 855 0.651 97 2.944 869 3.907 219 1.472 437 7
1.203 055 3.874 365 0.625 37 2.781 365 3.853 563 1.445 805 7
C2150%  1.381 534 3.790 095 0.690 768 5.774 314 4.322 506 2.887 163 8
1.268 887 3.820 941 0.659 591 5.310 023 4.167 626 2.760 247 8
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k =rand(1,180);
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input_train=input(n(1:150),:)";

output_train=group(n(1:150),:)";

input_test=input(n(151;end),:)";

output_test=group(n(151:end),:)";

(5) Bdls iy A — AL AL 3L

[ inputn, inputps ] = mapminmax ( input _train, O,
1);

inputn_test = mapminmax ( “apply *, input _ test,
inputps) ;

[ t_train, ps_output] = mapminmax ( output _
train,0,1) ;

(6) WAL R Z8 254

net =newff(inputn,t_train, 10) ;

net.trainParam. epochs = 2000 ; K £

net.trainParam.lr=0.01 ; 2% > # %

net.trainParam.goal = 1e—4; Y1125 H#1

(7) M2,

net =train( net,inputn,t_train) ;

(8) Tt i o A A i 2 2 2 5 U1 2 ) 1Y)
25A S MBI | AR A T R A — R Ab PR

bpoutput =sim ( net , inputn_test ) ;

BPoutput = mapminmax ( “reverse”, bpoutput, ps_
output) ;
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Fig. 8 Comparison between prediction and actual results
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i AR Kad R ] AR Y A SCETHRY BP
P 2 2 R A i R DI o e 22 4/ 21 H B fEL, 991
TZESEAER R R, ULHA BP 45 10 Wi S B AR
R e ) A7 R A i R S 2 IR R — Tl
PR AR T3

4 ZERIE

AR SO 20 10 2% Js B 3 ok X e P
2 Wi 5 A BT, 20 A 1 UL R i e a2 W )
Jrid, TERESRICR SR 2 A 205 BARHIERY
IR = € L S R AW S DL B
WRYUIZR, AT MATLAB BRPFEEST T BP P2 2%
R 2 WA %t BP g EAT TUIZR, 138 T
PrEEs R, ML W R — A SE PR AR UL R i
PEATHLRAZ W, D7 HA SRR BP #H 2 M 28 BEAS 4L
PR s B FH AR 22 , HA B A2 R A Tk
M A 225 0o 2 A ABE UL P B i 2 W b LA L e 1) 2

&% 3k

[1] LIANG Hao, ZHU Yiman, ZHANG Dongyang, et al. Analog
Circuit Fault Diagnosis Based on Support Vector Machine
Classifier and Fuzzy Feature Selection[ J]. Electronics, 2021, 10
(12). 1496.

(2] HeFHe, BiEh oL, 5. T 1 22 ) 2% O R4 Fi K e 12
Widrk[ 1], Tl gkt 5L, 2018,31(6) :63-65.

[3] #5%, 905, iy il us P v i B PO R s W 50 [ 1] 19
HUH TR 2E2A9R ,2014,38(3) :349-354,360.

[4] ZHANG T, LI T. A novel approach of analog circuit fault
diagnosis utilizing RFT noise estimation [ J ]. Analog Integrated
Circuits and Signal Processing, 2019, 98(3) . 517-526.

[5] HBEW. JET Matlab (19 BP #2225 8031 [J]. HUAR #2458 3h
1£,2006(4) :36-37.

(#5201 11)



