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Computer Vision and Anatomy Feature of Wood

Bao Kun-yan Fan Xiao-ning
(Department of Wood Science & Technology, Southwest Forestry College, Kunming 650224)

Abstract: Anatomy features of wood (such as: thickness of cell wall, area of cell, diameter of cell, wall-cell radio,
wall-indiameter radio etc) includes in the image of wood cross section. Approach for extracting them from images of wood
cross section was studied and a computer aided image analysis system was programmed with Matlab. A friendly exchange
interface and some utilities such as Interpolated Filling and Subtracting Tools and Zoom Tools were included. Some basic
data analysis and visualize function was also involved in.

Three wood samples include Cunninghamia lanceolata, Betula luminifera and Betula luminifera was tested with this
system. Basic anatomy features of these three samples are: average cell area - 0.079967, 0.002619, 0.100567mmn,
thickness of cell wall -0.07364, 0.09693, 0.10351mm, wall-cell radio -0.505087, 0.682087, 0.465153, wall-indiameter
radio-0.19409, 0.407383, 0.187736.
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Fig.1 The program flow chart of extracting of anatomy features of wood
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a Original image and its histogram b Enhanced image and its histogram
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Fig.2 Image enhancement and its effect
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a JRIGEIB c HGHN
a Original image b Convert to binary image ¢ Find edge of the image
& 3 BB AL R

Fig.3 Convert a density image to binary image and get its edges
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a Specify a cell and get its edge b Area of the cell (White part)
B 4 ffiEER. BERRIRER
Fig.4 Get a specify cell’sedge and its area
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aDragalinein theimage b White part of thelineisthe thickness of cell-wall
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Fig.5 Scale the thickness of cell-wall
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Table1l Demarcation of length and area

S5 K (mm) %EH PRI SEBRIEIA(10 *mm?) % F#AH PRI
0.01 0.6384 0.6384 1 0.3420547 0.34205472
0.02 1.1267 0.56335 4 1.2451162  0.311279043
0.03 1.7654 0.588466667 9 2.9558092  0.328423247
0.04 2.2909 0.572725 16 5.0660963  0.316631016
0.05 2.7791 0.55582 25 7.6311307  0.305245228
0.06 3.3051 0.55085 36 11.067788  0.307438566
0.07 3.9439 0.563414286 49 15.4522 0.315351024
0.08 4.4692 0.55865 64 19.755652  0.308682058
0.09 5.0324 0.559155556 81 25278752  0.312083354
0.1 5.5962 0.55962 100 30.920684  0.309206839

A 0.569723691 0.31497559
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AT I 22 88612 A (Cunninghamia lanceol ata) . 5t 7 #E(Betula luminifera) F14E L1 #4 (Pinus armandii
Franch.)ZEAT TR 23 Mo 43 #7452 sk 2 Fho:

R2 AWK RER
Table2 Anatomy features of some wood

gy s B a1 s R 41 B 2 iy i B 2 BT
AR 0.161684 0.079967 0.07364 0.505087 0.19409
P s 0.025263 0.002619 0.09693 0.682087 0.407383
LTI N 0.178749 0.100567 0.10351 0.465153 0.187736
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B 6 HAKBERT RS (X100) M4 REmAsmiEERE
(MM E: 1656, MU EHEM: 0.079967mm?, FEEEE RE: 0.20883, H/PEM: 0.00317)
Fig.6 Cross section image of Cunninghamia lanceolata (X100) and itscells area histogram
(Number of cells: 1656, Average cell’s area: 0.079967mm?, Maxim area: 0.20883, Minim area: 0.00317)
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B 7 LA KEBREES (X100) M4 RERS MR E
WHEB: 1m4, FEFHEMR: 0.100567mm?, FREEAEMR: 0.21708, &H/MEA: 0.00321)
Fig.6 Cross section image of Pinus armandii Franch (X100) and itscells area histogram

(Number of cells: 1116, Aver age cell’s area:0.100567mm?, M axim area: 0.21708, Minim area: 0.00321)
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B 8 S HEIBTARTE B (X400) 41 E AR A AL B
(HHE B 378, MUEEFEREA: 0.0584583mm?, FEH AEAR: 0.081708, H/MER: 0.00198)
Fig.6 Cross section image of Betula luminifera (X400) and its cells area histogram
(Number of cells:378, Average cell’s area:0.0584583mm?, M axim area:0.081708, Minim area:0.00198)
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B o Sk HEIBTERTE B (X100) 41 E AR A AL B
(HHE B : 2371, FEEHEA: 0.261913mm?, MEERAEAR: 0.84708, H/MEM: 0.00198)
Fig.6 Cross section image of Betula luminifera (X100) and itscells area histogram
(Number of cells: 2371, Aver age cell’s area:0.261913mm?, Maxim area:0.84708, Minium area:0.00198)
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