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Abstract; Aiming at the low efficiency and subjective error of manual measurement of wood diameter grade,

an automatic measurement system of wood diameter grade was developed based on machine vision technology,

and the algorithm flow was designed by using Opencv, and the binary image of the contour of the radial section

of wood was obtained by background subtraction, mean value filtering and fixed threshold segmentation. Edge

detection and ellipse fitting algorithm were used to fit the ellipse of the contour. The ellipse minor axis pixel

points were converted into wood diameter. C# was used to program the human-computer interaction interface to

display the measurement results of wood diameter and transmit the classification results to the lower computer.

After experimental verification, the software algorithm flow of the system can accurately measure the diameter

of wood, and the absolute error of the measurement obtained is within 0.8 cm, and the average measurement

time of a single piece is 0.895 s, which effectively improves the efficiency of wood diameter grade measurement

and provides support for the automated sorting of wood diameters.
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Fig.1 Schematic diagram of measurement

system composition
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Fig.3 Human-machine interface of wood diameter

classification system
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Tab.1 Measurement results of small-diameter wood

W drwn/ dygn 7/ Ad/ HXS
FeA cm cm cm REE/ %
1 10.5 10.9 0.4 3.81
2 10.8 10.8 0 0.00
3 12.3 11.7 -0.6 -4.88
4 13.6 12.9 -0.7 =-5.15
5 15.5 15.3 -0.2 -1.29
6 15.6 15.5 -0.1 -0.64
7 17.6 17.3 -0.3 -1.70
8 17.9 17.5 -0.4 -2.23
9 18.2 18.8 0.6 3.30
10 19.9 20.0 0.1 0.50
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Tab.2 Measurement results of medium-diameter wood

Wi dyrwe / dygwn / Ad/ FEX

FEA cm cm cm I/ %
1 20.6 20.3 -0.3 -1.46
2 22.3 22.6 0.3 1.35
3 23.9 23.1 -0.8 -3.35
4 24.5 24.3 -0.2 -0.82
5 24.8 25.0 0.2 0.81
6 25.3 25.1 -0.2 -0.79
7 26.0 26.4 0.4 1.54
8 27.5 27.3 -0.2 -0.73
9 28.4 28.1 -0.3 -1.06

10 29.1 29.6 0.5 1.72
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Tab.3 Measurement results of large-diameter wood

W dorwn/ dgewn / Ad/ AHXE

FEA cm cm cm I/ %
1 30.5 30.3 -0.2 -0.66
2 32.3 32.5 0.2 0.62
3 33.9 33.5 -0.4 -1.18
4 34.6 34.1 -0.5 —-1.45
5 34.9 34.5 -0.4 -1.15
6 35.7 35.8 0.1 0.28
7 38.6 38.1 -0.5 -1.30
8 38.8 38.6 -0.2 -0.52
9 39.1 39.5 0.4 1.02

10 40.3 40.2 -0.1 -0.23
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