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Study on measurement of tree diameter size based
on smartphone image analysis

SHEN Ya-feng, WANG Xin-hui, GONG Yu-han, YAN Wan-qian,SHI Yu-li "
(Nanjing University of Information Science & Technology, Nanjing 210044, China)

Abstract: The information collection of trees is the basis of investigation of forest resources. Due to the limitations of the
auxiliary instrument in actual measurements, the traditional measuring method cannot be widely used. To provide simple
and efficient way of measuring diameter at breast height(DHB) , the research of the android smartphone’s image processing
is focused on.Based on the image processing technology on the android smartphone and close shot photogrammetry theory,
two measuring methods of single tree’s DHB are put forward; the first is a method through the tilt angle receiving by camera
sensors in smartphone and the difference in height after changing in location when measuring, by which trigonometric func-
tion is used. The second is a method by image edge detection, that is, operators of edge detection are used to get the outline
of the trees, then according to the scale factor, the user’ input parameters and mobile phone parameters related, App(appli-
cation) can then calculate DBH. Results show the first method’s absolute error is in 8 cm and the average relative error is 6%.
The second method’s absolute error is in 5 cm, while average error between values measured by software and by tape is
11. 08%. It is concluded that the two methods of software measurement are suitable for field operation. Compared with the first
method, the second method’s results are more stable and practical.
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