®26% H 1M
2019 421 B

o 5 &

Electronics Optics & Control

Vol.26 No. 1
Jan. 2019

SRR IR, 0. A2 M AL i B I O B BRARAL BT T] . Mol 59500 ,2018,26 (1) :17-20. WU S H, MENG Y F. Intelligent opti-

mization design for test stimulus of nonlinear analog circuits[ J]. Electronics Optics & Control, 2018, 26(1) ;17-20.

JF &% M = #0L FE B A D B B BE AL 4K it
R, ELg
(LB TRASE BRI 050003 2. s A RAFACEE 63850 FOA, K EI 137000)

 E: EATHREREGERMEMERBIESE T, T R F RO FR L, LIF BN XEmE 5,4 A
Volterra B HATASL, 328 TR B RN R Fe B2 AW E SRR BRI F &, ABIL2HHEF L
AR EREFTESNRERE, BUEAREREFEGEZINGRREBE I h BARETMELSEF R, F
B AP KM BZF IR — I R RIS T 5 R 69 R,

KRG BBIE K, RSB, Volterra 484k, &M, KA

hE 4SS, V271.4; TP206.3 XEkFRERD: A doi:10.3969/j. issn. 1671 - 637X.2019.01. 004

Intelligent Optimization Design for Test Stimulus of
Nonlinear Analog Circuits
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Abstract: In order to overcome the shortcomings of the current methods in the nonlinear analog circuit fault
diagnosis based on frequency response, and select a better test stimulus signal, we used Volterra series for
modeling, and proposed a method for intelligent optimization of test stimulus by using the frequency basis
search together with the genetic algorithm. Firstly, the comprehensive searching technique was adopted to
search the best frequency point sets, which make the output frequency point sets of each kernel not
coincident with each other. Then, the frequency basis was filtered by taking the sum of the Euclidean

distances between the characteristic vectors of the fault status as the objective function. Thereby the optimal

test excitation signal was obtained. A nonlinear circuit was used for verification.
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Table 1 The frequency components of Volterra kernels
stimulated by 3-tone signal
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Fig.1 Search algorithm of frequency basis for
the multi-tone signal
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Fig.2 Nonlinear analog circuit
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Table 3 The evolution curve
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Table 3 Comparison of the two methods
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