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Frequency Feature Extraction and Analysis of Wood Texture

Based on the 9/7 Wavelet Transforms
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Abstract ; Based on the 9/7 wavelet transforms, multi-scale decomposition was conducted on the the wood

texture. The frequency distribution features of wood texture were analyzed by using characteristic coeffi-

cients. Wood texture differences between coniferous and broad-leaved woods, radial section and tangential

section of woods were analyzed. From the results of analyzing the standard deviations of sub-image ener-

gies by the 9/7 wavelet transforms, it was found the the optimal decomposition scale for wood texture was

3, and the distribution ratio of subsection energy and EHL/ELH could be used to declare texture direction

of wood.
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Fig. 1 Original image of radial section and tangential section of softwood and hardwood
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Table 1  Energic values of LL,LH,HL and HH, and their standard deviation at different decomposition scale
ELL EHL ELH EHH
OB $L - o . N
¥ bR 2% ¥ bR 2% ¥ bR 2% ¥ b 2%
1 1. 869 0.020 0. 005 0.003 0.007 0.001 0.002 0.001
2 4.279 0. 044 0.012 0. 009 0.012 0.003 0. 004 0.002
3 4. 216 0.022 0.624 0.029 0.613 0.032 0.096 0.535

®2 #ZEnYEzEK ELL.EHL.ELH,EPHL.EPLH.EPHH #1 EHL/ELH tt#&

Table 2 Comparison of ELL , EHL , ELH , EPHL , EPLH , EPHH and EHLPELH between radial and tangential sections

i by L
B I b b B It b
TR 3 B b
W REE W R W RRE%E I R
ELL 1. 869 0.020 1.430 0.015 1. 650 0.018 1.935 0.021 1.511 0.011 1.723 0.016
EHL 0.003 0.001 0.008 0.001 0.008 0.001 0. 004 0.002 0.009 0.002 0.007 0.002
ELH 0. 005 0.003 0.025 0.005 0.015 0. 004 0. 005 0. 002 0.011 0.003 0.008 0.003
EPHL/% 57.2 68.7 63.0 49.4 49.6 49.5
EPLH/% 52.2 22.9 37.6 38.6 40.1 39.4
EPHH/% 10. 6 8.4 9.5 12.1 10. 4 11.3
EHL/ELH 0.6 0.3 0.5 0.8 0.8 0.9
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Table 3 Comparison of ELLL , EHL , ELH , EPHL , EPLH , EPHH and EHLPELH between softwood and hardwood
B b ] - A
A2 18] D) 1 7 16 Y T A2 1] b)) T 18] D) 1
Wi e Wi e
W bRz ¥E P it 22 WE bR ¥E T e 2
ELL 1. 869 0. 020 1.935 0.021 1.902 0.021 1. 430 0.015 1.511 0.011 1.471 0.013
EHL 0.003 0.001 0. 004 0.002 0.006 0.002 0.008 0.001 0. 009 0.002 0. 009 0.002
ELH 0. 005 0.003 0.005 0.002 0.005 0.003 0.025 0. 005 0.011 0.003 0.018 0. 004
EPHL/% 57.2 49. 4 53.3 68.7 49.6 59.2
EPLH/% 52.2 38.6 45.4 22.9 40.1 31.5
EPHH/ % 10. 6 12.1 11.4 8.4 10. 4 9.4
EHL/ELH 0.6 0.8 1.1 0.3 0.8 0.6
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