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Design and Test of Airborne LiDAR System for Forest Resources Survey

QU Shuai,ZHANG Xiao-li" ,ZHU Cheng-hao, HUO Lang-ning.,LIU Hui-ling

(Key Laboratory of Precision Forestry ,Beijing Forestry University , Beijing 100083, China)

Abstract; Airborne LiDAR has strong detection capability of forest spatial structure and topography,it has
become an important means in forest resource survey, but its system construction of the technology used in
the study of forest resources survey is relatively little. In order to achieve the sustainable development of
forestry,and meet the precise monitoring and management requirements,a professional forest resource sur-
vey system for forestry was constructed in this paper. The system combined with airborne LiDAR technol-
ogy,geographic information system technology and forest resources survey management technology, based
on LiDAR data application. The system was based on C+ + programming language, which was developed
with QT graphical interface library, VTK 3D engine library and GDAL image processing library. By using
point cloud data of airborne LiDAR, high efficiency digital elevation model generation of forest area and ex-
traction of relative parameters of single tree and forest stand were realized. The updating of forest resources
database was achieved,and the time period of traditional forest resources investigation was shortened. Fi-
nally,the automation and systematic application of forest resources investigation was achieved. Super sam-
ples in Dayekou Guantan Forest Station,Gansu Province ,Zhangye city were taken as the test area. Based
on the sample survey data,the accuracy of the system extraction was verified as follows. The maximum de-

viation of elevation extraction system was 1. 102 m. The average deviation was 0. 737 m. Tree height and
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crown width of the average relative errors were 13. 66% and 14. 18% ,respectively. The average tree densi-

ty and stand average relative errors were 5.83% ,9. 86 % ,respectively.

Key words:airborne LiDAR; forest resources investigation; point cloud
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Table 1 Comparison of elevation value of software extraction

with field measurements m

1 2w 5 AR SR U FPAE i 22
1 2.793.234 2 792.694 0. 540

2 2 794,765 2794.113 0.652

3 2797.112 2 796. 304 0. 808

4 2 795.003 2 795.958 0.955

5 2.797.541 2 798. 268 0.727

6 2.797.753 2 798. 347 0.594

7 2.797.423 2 796.612 0.811

8 2795.002 2 793.900 1.102

9 2. 796. 237 2 795.465 0.772
10 2.797.136 2 797.946 0. 810
11 2 803.175 2 802.811 0. 364
12 2 806. 216 2 805. 295 0.921
13 2 810. 676 2 810. 144 0.532
14 2 804.671 2 805. 387 0.716
15 2 804. 366 2 803.577 0. 789
16 2.797.993 2 798.691 0.698
T (H 2 799. 269 2 799. 095 0.737
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Fig. 6 The result of tree’s segmentation
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Table 2 Comparison of tree parameters of software extraction with field measurements
it A B AR AR R
i BAFHRUE /m S /m fi2/m xR/ BHREUE/m SEE/m fiis % /m M2/ %
1 8.1 9.2 1.1 11. 96 3.5 3.9 0.4 10. 26
2 9.1 10.7 1.6 14. 95 2.9 3.9 0.6 17.14
3 8.1 9.3 1.2 12.90 3.0 2.9 0.1 3.45
4 11.2 12.1 0.9 7.44 3.2 3.7 0.5 13.51
5 11.0 11.7 0.7 5.98 3.3 3.8 0.5 13.16
6 4.8 5.6 0.8 14. 29 1.8 2.2 0.4 18.18
7 12.1 13.1 1.0 7.63 3.7 4.2 0.5 11.90
8 11.1 12.0 0.9 7.50 3.9 4.6 0.7 15.22
9 14.7 16.1 1.4 8.70 4.3 5.2 0.9 17. 31
10 11.3 12.4 1.1 8. 87 3.8 4.4 0.6 13. 64
1219 8.1 9.2 1.1 11. 96 3.6 3.3 0.3 9.09
1220 10. 2 11.4 1.2 10. 53 3.3 4.0 0.7 17.50
1221 8.3 9.0 0.7 7.78 3.2 3.6 0.4 11.11
1222 7.0 8.5 1.5 17. 65 2.2 2.9 0.7 24. 14
1223 13.2 14.3 1.1 7.69 3.9 4.7 0.8 17.02
FHE 8.82 10. 67 1.67 13. 66 3.31 3.79 0.54 14.18
xR3 MOSHIENEXMNEEILER
Table 3 Comparison of stand parameters of software extraction with field measurements
- TR 25 AR 1 5
e ﬁ#%ﬂﬁ S E ‘ s 22 R Y AR IUE S I A s 22 AH T 1% 25
/(B e hm™2)  /(fk « hm™?%) /(Bk » hm™?) / /m /m /%
1 1624 1730 106 6.13 — - - -
2 1699 1 803 104 5.77 — - - -
3 1135 1189 54 4.54 — — — —
4 1 247 1324 77 5.82 - - - -
5 994 1083 89 8.22 — - - -
6 1353 1411 58 4. 11 - - - -
7 1791 1910 119 6.23 — - - -
8 2 289 2 432 143 5.88 - - - -
9 1314 1422 108 7.59 — — - -
10 1520 1561 41 2.63 — — — —
11 1814 1867 53 2.84 7.3 8.2 0.9 10. 98
12 1482 1553 71 4.57 11.9 10.7 1.2 11. 21
13 1018 1091 73 6.69 9.7 10. 6 0.9 8.49
14 1432 1523 91 5.98 10. 8 9.8 1.0 10. 20
15 1148 1243 95 7.64 8.6 7.9 0.7 8. 86
16 588 644 56 8.70 11.6 10. 6 1.0 9.43
SEME 1403.0 1 486.6 83.6 5.83 9.98 9.63 0.95 9. 86
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