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Predicting DBH of a single Ginkgo biloba tree based on UAV images
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Abstract: To efficiently calculate and predict forest stock and biomass, diameter at breast height (Dgy), a basic
factor of a tree, was used in a regression model. In this study, Ginkgo biloba was used as the research object.
Image data was obtained with an unmanned aerial vehicle (UAV), and using the method of structure from mo-
tion (SFM), a digital surface model and an orthophoto map were generated. Next, the canopy area (A(), crown
width (W) and tree height (H) of G. biloba were extracted. Then, one-way regression models (A c—Dgy, We—
Dy, H=Dyyy), binary regression models (A «&W =Dy, A &H—-Dyyy, W &H—Dyy), and a ternary regression model
(A &W &H —Dy;) were established. Results of 52 groups of fitted samples showed that the A &W &H =Dy
model had the highest coefficient of determination (R* = 0.825 0) and the lowest root mean square error (Egys
= 0.959 1). Results of 19 groups of test samples showed that the Dyy error rate for the A &W &H—Dpy model
was 4.20%, which was less than the allowable error value (5%) for the A-type forest resource Dyy factor. Thus,
a high precision Dy value could be calculated using the three parameters of canopy area, crown width, and tree
height, thereby providing a new idea for automated forest resource surveying and monitoring. [Ch, 2 fig. 4 tab.
17 ref.]
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crown width; height; inversion model
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Figure 1 Tree height extraction
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Table 2 Ginkgo basic data statistics
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Table 3 Model fitting result

PUE AR TR
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Table 4 Model accuracy analysis
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Figure 2 Accuracy analysis of A &W &H—-Dy; Model
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