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Abstract: [Objective] Due to the growth and management characteristics of Phyllostachys edulis forest, the
canopy density of Ph. edulis forest is a very important factor in the management. This study aims to explore the
estimation method of canopy density of Ph. edulis forest based on unmanned aerial vehicle (UAV) visible
image, which can achieve real-time and rapid acquisition of Ph. edulis forest canopy density. [Method] The
visible light image of Ph. edulis forest of common rotor UAV was taken as the research object. 4 mature digital
image processing methods were adopted, namely, threshold classification based on pixel, supervised
classification based on pixel, threshold classification based on multi-scale segmentation, and supervised
classification based on multi-scale segmentation. 36 sample plots with different truncation conditions and
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canopy density were selected. Using the existing software and MATLAB programming, the Ph. edulis canopy
area in each sample plot was rapidly extracted, and then the canopy density was estimated. The estimation
accuracy of the canopy density of each method was compared with the true value calculated by visual
interpretation, and the performance of the 4 methods under different truncation and different canopy density
conditions was compared and analyzed. [Result] The overall accuracy of threshold classification based on
pixel, supervised classification based on pixel, threshold classification based on multi-scale segmentation, and
supervised classification based on multi-scale segmentation was 91.81%, 92.96%, 93.47% and 98.86%,
respectively. The absolute error of the estimated value of canopy density of the 4 methods was 0.038, 0.030,
0.024 and 0.004, respectively. Truncation condition and canopy density had no significant effect on the
extraction results. [Conclusion] The supervised classification method based on multi-scale segmentation has
the highest overall accuracy and the smallest absolute error. It can quickly and accurately extract and estimate
the canopy density of Ph. edulis forest, and is suitable for different management types of Ph. edulis forest. [Ch,
2 fig. 6 tab. 28 ref.]

Key words: crown density; truncation; multi-scale segmentation; Phyllostachys edulis forest; unmanned aerial
vehicle (UAV)
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Figure 2 Comparison of the bamboo crown extraction results with different methods
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Table 3 Bamboo crown extraction accuracy and canopy density error of different methods
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