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Stress wave propagation time estimation algorithm for

nondestructive testing of wood

ZHANG Gaopin, LI Guanghui, LI Jian, FENG Hailin
(School of Information Engineering, Zhejiang A & F University, Lin’an 311300, Zhejiang, China)

Abstract: The purpose of this study is to measure the stress wave propagation time and improve the accuracy of
identifying the internal decay of wood. An algorithm of stress wave propagation time estimation combining high
order cumulants with wavelet transformation was presented. The proposed algorithm removed the noise of stress
wave signal with filtering algorithm, then input the filtered signal to the generalized cross-correlation time delay
model, and calculated the estimation of the stress wave propagation time. The results of simulation and experi-
ments showed that the accuracy of the measured stress wave propagation time was improved by 81.5 per cent.
Further more, under low, medium and high signal to noise ratios (SNR), the experimental results demonstrated
the anti-interference ability of the new algorithm. [Ch, 7 fig. 1 tab. 10 ref.]
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Figure 1 Schematic diagram of generalized cross correlation algorithm
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Figure 2 Scheme of wood nondestructive detection of stress wave time delay estimation
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Figure 3 Wopeck wood nondestructive testing system Figure 4  Wood defect and sensor distribution map

381 mm:~-

- }.-.lf;,.ﬂd: 4 ) J& F N S S— &5+
I 381 mm I
'S  Wopeck @l S a3t B ik ) #9480 25 R B 6 BEAEI ey R
Figure 5 Experimental results of Wopeck tester (traditional Figure 6 Experimental results of time delay estimation
timing method ) algorithm
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