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Abstract: [Objective] With machine vision measurement technology being widely used in the field of forestry
as a result of the rapid development of forestry informatization, this study is aimed to propose a contact less tree
attribute measuring method combining consumer binocular-grade camera and machine vision technology to
replace the traditional one which is featured with high cost, low mobility and complicated operation. [Method ]

Firstly, a consumer-grade USB 3.0 binocular camera was used to capture images of tree before a high-quality
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parallax image was generated by an improved SGM algorithm. Then it was transformed into a depth image in
accordance with the triangulation principle so as to obtain a 3D point cloud. Next, the three-dimensional point
cloud denoising method based on spatial density clustering and hybrid filtering was employed to remove the
aggregated and discrete noise points quickly and accurately after which orientation correction and point cloud
segmentation were performed. Finally, the most-valued traversal method and ellipse fitting method were used to
achieve contactless measurement of tree height and DBH (diameter at breast height). [Result] The relative
measurement errors of tree height and DBH were less than 2.219% and 5.620%, with the correlation coefficients
being 0.918 and 0.995, whereas the root mean square errors being 0.047 m and 0.249 cm respectively.
[Conclusion] The proposed method in this paper, featured as convenient with low cost and high precision, can
meet the requirements of contactless measurement. [Ch, 5 fig. 2 tab. 27 ref.]

Key words: parallax image; binocular vision; three-dimensional point cloud; point cloud denoising; tree

attributes measurement
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Table 1 Comparison of quantity changes before and after point cloud
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Figure 4 Processing results of tree point cloud
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Figure 5 Linear regression diagram of measured and true values of tree height and DBH
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