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Abstract

By analyzing the shortage of traditional approach, a new individual trees recognition method was
proposed. Firstly, the generalized Gaussian function was used to analyze the fitting pulse shape LiDAR
data, and the high density point cloud and the waveform parameters were obtained, then the non-ground
points were gained by establishing DEM; secondly, the spatial characteristics of point cloud was
computed to receive forest points; lastly, Markov random fields were exploited to label individual trees in
3D. The experimental results show that this method can effectively improve the recognition accuracy,

especially in the low dense, small trees identification effect, and the average recognition accuracy is

5% .
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Fig.2  Chart of decomposition of full waveform LiDAR
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Fig.4 Individual trees recognition in 3D
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Tab.1 Characteristics of sampling forest

5 T b 25 5

1 2 3 5 6 7 8 9
W/ m 1 060 1240 910 1190 1310 1 004 998 1401 1243
BREC/ #k - hm 2 540 340 440 610 260 240 250 240 200
By RFERREL 19 31 10 31 7 15 6 30
B TRERRAL 60 19 4 11 2 4 0 3
By RAEREL 29 27 30 54 59 54 53 26
FEACE 43 L % 79 10 14 100 75 66 97 10 86
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Tab.2 Individual trees detected accuracy evaluation

from sampling forest

TEMBRER (AT IREL / AL5T I UIRRED)

R
by By .
1 19(11/2)  60(37/31) 29(24/17)
2 31(17/7)  19(12/11)  27(25 /20)
3 10(6 / 3) 4(3/2) 30(27 / 26)
4 29(15/6)  59(44 /39)  96(90 / 87)
5 31(17 /'5) 11(8/5) 54(50 / 49)
6 7(4/2) 2(2/0) 59(55 / 47)
7 15(7/5) 4(3/2) 54(50 / 49)
8 6(5/4) 0(0/0) 53(51 / 50)
9 30017/ 7) 3(3/2) 26(25 /22)
- HIHER 5 % 55 /28 78 / 48 92 / 83
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Tab.3 Comparison of detected trees and reference

trees for different stem diameters

M 242/ em SEINE lEEWIRPS A ICIr
12 344 18 43
18 201 31 58
24 135 34 64
30 172 76 114
36 200 119 165
42 198 151 168
48 173 152 160
54 127 115 116
60 61 56 58
66 34 33 33
72 28 27 28
78 24 24 24
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