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A stress wave tomography algorithm for internal defects in radial and
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Abstract: To generate and obtain the shape, size, and position of defects in the radial and longitudinal (RL)
planes of wood, this study presented a new method for imaging defects on the RL planes in wood. First, based
on the propagation law of stress waves for the RL planes of wood, a modified method of propagating the velocity
of stress waves was proposed. Then the propagation velocity of the stress wave was converted into a value at es-
timated points. Finally, a velocity correction interpolation method (VCI) was proposed to reconstruct any de-
fects in different tree samples. Imaged results were then compared to the inverse distance weighted (IDW) in-
terpolation method and quantitatively analyzed using the method of confusion matrix. Experimental results
showed that (1) the proposed method could reconstruct the size of the internal wood defects and their location
with imaging results of the defects being basically consistent with real defects. (2) Compared to imaged results
from IDW, the proposed method has higher accuacy rate when reconstructing the size, shape, and location of
the defect. (3) The quantitative analyses showed that the proposed method improved in average accuracy, av-
erage precision, and the average recall. Thus, imaged results of defects with different shapes showed the effec-
tiveness of the proposed method in reconstruction defects in RL plans of wood. [Ch, 6 fig. 5 tab. 17 ref. ]
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Figure 1 Radial and longitudinal plane model of wood
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Table 1 ~ Experimental sample information

FEA G5 FEA TR FEA S K fem A6 I DX 35 it AR/ em® B B 10 AR/ em?
1 Ty Cedrus deodara 62.83 1 000 111.20
2 W Hi Paulownia fortunei 73.83 1175 427.50
3 FEM Cinnamomum camphora 60.95 940 314.15
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Figure 4 Sample experiment results of Cedrus deodara sample
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Figure 5 Sample experiment results of Paulownia fortunei sample
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Figure 6  Sample experiment results of Cinnamomum camphora sample
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Table 2 Four combination of real defects and predict defects
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