AP R S EH . 2025, 33(8)

Computer Measurement & Control + 249 -

Bt 5

XERHS:1671 —4598(2025)08 — 0249 - 07

DOI:10. 16526/j. cnki. 11-4762/tp. 2025. 08.031  HE4HE.TP391  THEHARIEAG:A

£F BP HEMENESTEE
L& &R0 B R A7 %

hER, £, Han, T &', £

(1. R KM RGRAR, 75 A 215000
2. FHIEZHEABRAT, 74 HIT 529500)

WE: RN T —FET BP MEMNKXKGES TERMG 2RO EM I ERTE a2 500 8N ZrERAx
SRRSO ZH NS T BP M MBI 8 B AT R, TR AR b, 2T 2 000 8 S DA R R A TR
FUMBRLIHE M. FE R e/ MEAH BB & B 51 I B B 5 5 5 25 IA) 9 S 40 SR 2R, DT 55 B P ) 50 1) 22 46 4 AL 1R
fiis dla . VSRS T MA k. SCRETEM S 4E 2 S MRS LAEAT T 2 B UG E AL S B B 5 TR HE R R 1
91.6% . FHIEM MR 1.6°, BEBR2E 16,3 mm, LRSS RAEN] T 5 ik i A Ak .

KB MR TEELG; ZE0K8: BP Mm%

Multi-Damage Ultrasonic Localization Method for Signal Subspace
Fitting Based on BP Neural Network

CHEN Zhicong', AN Daqi®*, HAO Qingyang', WAN Xiang', HUANG Fei'
(1. CGN Inspection Technology Co. , Ltd. , Suzhou 215000, China;
2. Yangjiang Nuclear Power Co. , Ltd. , Yangjiang 529500, China)

Abstract: To monitor multiple damages in composite materials, a multi-damage localization method based on signal sub-
space fitting and back propagation (BP) neural network model is proposed. Firstly, this method uses covariance matrix of a
large amount of guided waves array signals to train the damage estimation model of the BP neural network. Then, the array
manifold matrix is constructed based on the multi-damage array guided wave propagation model. On this base, a minimization
cost function is used to fit the equivalence relationship between the array manifold matrix and the signal subspace, which real-
izes the multi-damage imaging and localization. Finally, to verify the effectiveness of the proposed method, multi-damage im-
aging localization experiments are carried out on a carbon f{iber composite plate. the accuracy rate of damage identification rea-
ches up to 91. 6% , and the mean localization angle error and distance error are 1. 6° and 15. 3 mm, respectively, which shows
the effectiveness of the proposed method.
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