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3D green volume measurement of single tree using 3D laser point

cloud data and differential method

LI Fengxia'®, SHI Hui*, SA Liwei', FENG Xiaogang', LI Meng'
(1. School of Architecture, Xi'an Univ. of Arch. & Tech., Xi'an 710055,China;
2. School of Environmental and Municipal Engineering, Xi’an Univ. of Arch. & Tech. , Xi’an 710055, China)

Abstract; The 3D green volume is the most substantial factor for measuring forest ecological service function.
However, by applying the existing methods to calculate the green volume of single tree, the accuracy and efficiency
is further improved. In this paper, putting forward a new method—differential method, based on 3D laser point
cloud data, 3D green volume is calculated. The method is compared with traditional ones, such as body, and green
looking rate. The results show that body method is the biggest. The results of green looking rate method is bigger,
and the differential method has good reliability and can be quickly and efficiently estimate the single tree’s 3D green
volume. What's more, the method is in line with the actual situation of trees . Finally, applying the 3D laser point
cloud data in the accurate calculation of the single wood 3D green volume has application prospect in the field of
precision agriculture and forestry.
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Tab. 1 Comparison of acquisition methods of two-dimension green volume and three-dimension green volume
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Fig. 1 Picture of sample wood
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Fig. 5 Forward-looking of differential cell
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Tab. 2 Calculation results comparison of single wood 3D green volume based on 3D laser scanning
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