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Separated Frequency Features Extraction and Analysis of Wood Texture Based on Wavelet

Yu Haipeng Liu Yixing Sun Jianping
( Key Laboratory of Bio-Based Material Science and Technology of Mnistry of Education , Norheast Forestry University — Harbin 150040)
Abstract: Based on wavelet method, it realized multi- resolutional spectrum decomposition of wood surface texture , and ana-
lyzed frequency traits of wood texture at horizontal , vertical and angular directions by eigenvalues from decomposition subsec-
tions , furthermore it compared texture differences of softwood with those of hardwood , and radial section with tangential section.
It proposed to use standard deviation of sub-image energies to select an optimal wavelet decomposition scale for wood texture , and
found out a better selection of filter length at 8 and a best decomposition scale at 2 for wood . Also in this paper, it indicated that

energies of subsection HL and LL can be used as key parameters for texture distinction and classification , and EHIL/ ELH can be
used to declare texture direction of wood .
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Fig. 2 Influence of filter length on texture expression
1: Original image ; 2 : 4 Subrimage by wavelet decomposition, filter length 4 ;
3: 8 Subrimage by wavelet decomposition , filter length 8 .
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Tab.1 LL,LH, HL, HH energies and their standard deviation at different decomposition scale
ELL EHL ELH EHH
Scale Aver . S.D. Aver . S.D. Aver . S.D. Aver . S.D.
1 36 466 10 907 6 .887 6.274 8 3.286 2.449 1 0.443 0.336 9
2 36 453 10912 8.022 7.094 3 3.155 2.200 4 1.459 0.841 9
3 36 443 10 916 7.196 6.4159 1 .886 1.356 0 1.142 0.762 8
4 36 434 10 919 6.386 6.439 5 1.300 1.032 2 0.741 0.629 4
5 36 426 10 921 6 .646 8.574 2 1.078 0.9311 0.512 0.454 1
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Tab.2 Comparisonof ELL, EHL,ELH,EPHL,EPLH, EPHH and EHL/ ELH bet

EHL .

, EHL ELH ,
, , 0 : ,EHL/ ELH ~ 1 .
2 A b
, . EHL .ELH
. .- EHL .ELH
, EPHL .EPLH.EPHH EHL/ ELH
ELL .EHL .ELH .EPHL .EPLH .EPHH EHI/ ELH

ween radial and tangential sections

Radial section

Tangential section

Softwood Hardwood Softwood Hardwood
Aver . S.D. Aver . S.D.
Aver . S.D. Aver . S.D. Aver. S.D. Aver . S.D.
ELL 40 931 5753 35 069 12 318 38 000 9 035 40 623 6 811 35 550 11 792 38 087 9 301
EHL 9.063 8 .846 5 6.341 4.161 1 7.702 6.503 8 4.390 3.046 7 6 .495 6.193 8 5.442 4.620 2
ELH 1.515 0.671 9 2.088 1.821 6 1.801 1.246 7 1.105 0.416 8 1.769 1.0321 1.437 0.724 4
EPHL/ % 78 .53 63 .09 71 .13 78 .54 70 .00 73 .84
EPLH % 13.92 23.73 18 .62 13 .41 17 .62 15.73
EPHH % 7.56 13.18 10.25 8 .06 12.38 10 .44
EHL/ ELH 5.983 3.037 4.275 3.972 3.670 3.787
3 ELL .EHL .ELH .EPHL .EPLH .EPHH EHL/ ELH
Tab.3 Comparison of ELL, EHL,ELH, EPHL,EPLH, EPHH and EHL/ ELH between softwood and hardwood
Softwood Hardwood
Radial section Tangential section Radial section Tangential section
Aver . S.D. Aver . S.D.
Aver . S.D. Aver . S.D. Aver . S.D. Aver . S.D.
ELL 40 931 5753 40 623 6 811 40 777 6 282 35 069 12 318 35550 11 792 35310 12 055
EHL 9.063 8.846 5 4.390 3.046 7 6.727 5.946 6 6 .341 4.161 1 6 .495 6.193 8 6.417 5.177 4
ELH 1.515 0.671 9 1.105 0.416 8 1.310 0.544 3 2.088 1.821 6 1.769 1.0321 1.928 1.426 8
EPHL/ % 78 .53 78 .54 78 .53 63 .09 70 .00 66 .46
EPLH % 13.92 13 .41 13.70 23.73 17 .62 20.75
EPHH % 7.56 8.06 7.76 13 .18 12.38 12.79
EHL/ ELH 5.983 3.972 5.135 3.037 3.670 3.328
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