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Calculation and correction of wood internal cavity area
based on radar detection

CHEN Yongping, GUO Wenjing, TANG Qiheng
(Research Institute of Wood Industry, Chinese Academy of Forestry, Beijing 100091, China)

Abstract: [Objective] The objective of this study is to realize the rapid recognition and quantitative
characterization of the internal cavities in wood by evaluating the accuracy and precision of the cavity imaging
under radar detection method. [Method] Pinus massoniana and Cunninghamia lanceolata, commonly used in
ancient building timber structure, were taken as the research object. Artificial simulation was used to make
special-shaped cavities at the end of the logs to simulate the internal damages, and then the radar scanner was
used to detect the cavities. The differences between the visual imaging technology and the processing methods
such as the Hilbert integral method, single path data extraction and synthesis, and the multi-parameter correction
of the image contour were compared and analyzed. The calculation and feasible correction method of wood
internal cavity area based on radar detection was proposed. [Result] The internal cavity of P. massoniana and
C. lanceolata wood could be recognized rapidly by the radar nondestructive testing technology, but the visual
imaging technology had a large error in quantitative evaluation, which required further relevant data processing

and correction. The estimated cavity area of the unmodified radar image was smaller than that of the actual one.

Weke H 9. 2019-12-05; &[T H 5. 2020-05-08

FETH . I 25 RGBT SRR 55 3% £ 305 4 (CAFYBB2019ZB008)

YEBE A BB, MWEARM TCHAKNSE . E-mail: chenyp@cafac.cn, iBEVEH . B3CH:, W5, WFARE
AFPBUFSE. E-mail: guowj@caf.ac.cn


mailto:chenyp@caf.ac.cn
mailto:guowj@caf.ac.cn
https://doi.org/10.11833/j.issn.2095-0756.20190709

1194 WroIL R R K A R 2020 4E 12 A 20 H

There was still a certain error between the actual cavity area and the estimated cavity area of the radar image
calculated by Hilbert integral method or modified by dielectric constant. The distance between the wood edge
and the cavity edge should be corrected according to the formula s;.=(s,—a)kk,, that was to say, the dielectric
constant obtained by tree species and moisture content in practical application was only one factor in the multi-
parameter correction. Therefore, it was difficult for radar scanner to accurately recognize the specific shape of
the cavity, regardless of data processing and correction, and further research should be carried out.
[Conclusion] The radar detection and correction technology can be applied to the detection of cavities in wood
and the error of cavity area identification can be less than 30% by integrating tree species and moisture content
values. [Ch, 6 fig. 2 tab. 17 ref.]

Key words: wood science; ancient building timber structure; cavity; radar; quantitative evaluation; dielectric

constant
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Figure 1 ~ Schematic of internal cavity in wood columns
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Figure 2 Intuitionistic results of the cavity areas in wood columns by TRU
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Figure 3 Analysis results of the cavity areas in wood columns by Hilbert
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Figure 4 Preliminary results of the cavity areas in wood columns by TRU
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Figure 5 Corrected results of the cavity areas in wood columns by TRU
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Figure 6 Corrected process of the cavity areas in wood columns by TRU
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