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Image Processing Based on the Measurement of Opacity and Structural Relationship
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Abstract: The objectives of this study were to quickly and accurately measure the porosity of windbreaks,to
establish a relationship model between shelterbelt porosity and the structural factors of forest belts,and to
provide rationalization opinions for the construction and adjustment of windbreaks. Image processing tech-
nology was used to automatically identify the acquired windbreak forest photos, and the Otsu algorithm
could automatically separate the physical and porous areas of the tree to determine the porosity. Correlation
analysis and stepwise linear regression were adopted to establish a relationship model between porosity and
the structural factors of the forest belt. The results showed that there was no significant difference between
the method of measuring porosity of forest belts and the image processing software (Photoshop) by using
Otsu algorithm. The method was simple and efficient,and could quickly and accurately determine the po-
rosity of windbreak forest. There existed a significant correlation between the porosity of windbreak and
line number, the number of tree, branch proportion, plant spacing, and density. The relationship between
porosity and the number of rows and density of forest belts was constructed: = —0.060 1N—0. 065 8p+
0.810 9(R*=0.961 3,P=0.000 29). According to the established relationship model between the shelter-
belt porosity and the structural factors of the forest belt,it could provide scientific and rational guidance for

the construction of the windbreak,so that it could play a better protective effect.
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Fig. 1 Individual model tree
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Table 1 Protective forest belt information
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/(mXm) /m
1 2 30 0.167 4 X4 8
2 3 45 0.113 4 X4 12
3 4 58 0.102 4X4 15
4 5 73 0.096 4X4 20
5 3 32 0.148 6 X6 16
6 3 23 0.208 8 X8 20
7 3 45 0. 159 4X6 16
8 3 29 0.192 6X8 20
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Fig. 3 Original image of forest belt model
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Fig. 4 Statistical histogram of grayscale image
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Fig.5 Image after noise removal
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Table 2 Forest belt without leaf stage clearance

measurement results

Matlab Ul & Photoshop ] &

LR i 2 1 1 5
1 0.303 7 0.271 2
2 0.176 4 0.180 1
3 0.132 3 0.116 8
4 0.129 6 0.1357
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8 0.4315 0.437 9
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Table 4 Windbreak forest sample table
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Table 5 Correlation coefficient between correlation degree and forest structure factor

Aty 45 44 K 7 i PREL R L il AT BE Ml 58 g

i 1% —0.570 5 —0.871 6 0.916 7 0.871 3 0.296 0 —0.918 0

M1 5 Al LU . 5 FOMCOMCHT B2 2 5 AR 1Y
LSRN BT LB A AR AT BE A AR DT IR AR OG . 54T
B ARBOR S 3 O G . B BRAH S PR AR AY I 1
e HORH P 28 B v 1) R 2 4 TR AT BRI
BEF H ) RRAT IE B B 5 A bRCHE 25 0 B R AT R
A 0l U3 53 Bt A BT B 28 52 S Jol U 5 7

f=—0.060 IN—0. 065 8p+0. 810 9
(R*=0.961 3.,p=0.000 29)

Ry B IR AR TR B AT A M L GRS RS 6 8 B 1Y
(B3 5 FE AT 40 M o MR 98 AR B 325 B2 A [l 05 5 7
AL LA A 3] 8 FhAS Rl bR B BSHUME . 3R 6 R
1B 5 S2MAE .

R6 MWEREEEMESTMER L

Table 6 Comparison of simulated and measured values of forest belt reliability
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Fig. 6 Forest belt clearance degree simulation value and

measured value comparison chart
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