2025 4 45 39 4 45 2 ) mow ® AR F WK Vol.39 No.2 2025

CREE 170 D JOURNAL OF TEST AND MEASUREMENT TECHNOLOGY (Sum No. 170D
XEHS: 1671-7449(2025)02-0172-08 J. Test Measur. Technol., 2025, 39(2) : 172-179.

BT 5| SRR E AR EE & 47 BHER b 48

BowTie, xMA, KR

(L ApdbReA RS AE TREABE, 1hPE KU 0300515
2. ek IR R R E SRR R, Py RJE 030051
B E: EAPRHEA G R R 5y e AR B, 8 1 JCAR I B AR PP R e M Y o 2T
BB B AN 55 TRCERIOLAR, SR, LLAM PR YN IR A 1) 22 SRR PR 5 A PR B P R
o AT 5t IR RS DL R b i SRR W IR . STl 4R — Rl T A S AR B e B A 5 |
SPUED ML FFAE RS s o B e R IS | S B S o SR B B A PR R B AT T R, SR X I B A
PGS 1] PP S A7 A8 A A, AR IBCEL I [ 28 A fi B F) ARPAIE R 8] P 87 K508l AN A2 s 0 AR AR R ARFATED
T3 5 AP A B ) TR o FERRET 2 1 58 2R B W PR R R 4R L R 2 SR 36 E 1 i $R 07 i i T A
PERAT R

KB TCHUGI; ZDAMNARG ;s IREFAERTRR G 51080 EAFES BT

FESSZES: TN219; TP391.4; TB33 3CEkFRIRES: A doi: 10. 62756/ csjs. 1671-7449. 2025018
Sl By, XIBUR, BRF . 55T 5] S U8 B8 R AR PSR B 52 S AR SR A I [T ], TSR AR
2025, 39(2): 172-179.

ZHONG Xin, LIU Kaixin, CHEN Ping. Defect detection in composites based on guided filtered -slow feature
thermography[ J]. Journal of Test and Measurement Technology, 2025, 39(2): 172-179.

Defect Detection in Composites Based on Guided Filtered-Slow
Feature Thermography

ZHONG Xin"*, LIU Kaixin"*, CHEN Ping"*

(1. School of Information and Communication Engineering, North University of China, Taiyuan 030051, China;
2. State Key Lab for Electronic Testing Technology, North University of China, Taiyuan 030051, China)

Abstract: Composites are prone to defects during the manufacturing process and need to be assessed for
their safety by non-destructive testing (NDT) techniques. Infrared thermography (IRT), with its advan-
tages of low cost and easy setup, has become one of the popular techniques for NDT of composite materi-
als. However, multiple thermal images acquired by IRT in a single test often contain ambient noise and
an inhomogeneous heating background. Therefore, it is difficult to directly visualize defects in thermo-
grams with the naked eyes. In this work, a guided filtered-slow feature thermography (GF-SFT) method
for nondestructive evaluation of composite defects is proposed. Firstly, a guided filter algorithm is used to

smooth thermal images for noise reduction. Then the filtered thermal image time series is subjected to
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slow feature analysis in order to extract the slowest change in time (the features that are unchanged or
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slowly changing in the time series data), so as to identify defects. The feasibility and effectiveness of the
GF-SFT method are validated by test results on a carbon fiber-reinforced polymer.
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