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Establishment of Three-dimensional Tree Models by Using Point Clouds

and the Estimation of Living Vegetation Volume

NING Liang-liang, ZHANG Xiao-li~

(College of Forestry, Beijing Forestry University ., Beijing 100083, China)

Abstract: Three-dimensional tree models were built based on point clouds from terrestrial LiDAR and the

living vegetation volume was estimated. How to patch the cloud data was discussed, and the application of

the model in three-dimensional green quantity estimation was introduced, including cloud data de-noising,

point cloud data matching, and tree three-dimensional model building. The results proved that using this

method to build three-dimensional structural model and to estimate living vegetation volume was feasible.

The accuracy could fully meet the living vegetation volume requirements.
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Table 1 Comparison of the data of 10 trees randomly extracted from pure Platycladus orientalis forest and mixed forest cm
LR EELIR A HERCEN
ARG S
S A% CAD L 4% (B) A-B S AR CAD R g 2 (B) A-B
1 13.6 13.4 0.2 19.3 19.0 0.3
2 15.8 15.3 0.5 14.3 13.8 0.5
3 12.4 12.1 0.3 21.4 21.0 0.4
4 16.8 16.7 0.1 18.3 18.0 0.3
5 15.8 15.4 0.4 14.2 13.7 0.5
6 14.8 14.3 0.5 17.3 17.2 0.5
7 16. 6 16. 4 0.2 19.0 18.8 0.1
8 13.8 13.5 0.3 15.6 15.2 0.2
9 16. 4 15.8 0.6 17.8 17.2 0.4
10 14.3 13.7 0.6 16.9 16. 4 0.6
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Table 2 Living vegetation volumes of different sampling plots
FEh 1 R 38k FEh 2 1R 32 bk FEHL 3 IR ZE AR PUEEZIVAN A R 2 AR IR /SAIRN
WY o EEAR Mate  EIRARR Mgtz AR Mgtz e AR Mgtz AR Mtz EIRER
/cm /m?® /cm /m? /cm /m?® /cm /m? /em /m? /em /m?®
1 15. 50 11.79 12.93 6.70 13. 25 6.68 13. 26 23.51 23.42 23.83 49, 36 25.53
2 14. 80 16. 19 13.90 16. 62 22.58 11. 68 13.42 26.62 27.89 26.28 48.32 23.21
3 9. 46 14. 20 13.42 11.68 22.25 16. 33 14. 82 27. 64 22.93 27.89 48.12 24,34
4 11. 80 12.90 12.58 17. 64 22.65 17. 62 12.93 26.68 23.83 26.33 25.22 57. 44
5 8. 66 11. 00 14. 82 16. 65 22.97 24. 65 12.95 23.52 22.25 24.37 48. 41 22.62
6 15. 70 14. 10 12. 25 16. 50 13.90 6.70 13.83 27.89 24. 89 27.62 59. 25 23.78
7 14. 30 21. 80 8.76 6.70 22.93 16. 28 12.58 21.68 22.63 26.62 48.32 25.26
8 13. 20 17. 60 13.90 17.50 22.65 16. 65 13.56 25.29 23.42 27.64
9 11. 50 14. 30 14. 90 15. 60 24. 89 14. 37 12.63 27.62 24. 82 21.68
10 16. 90 17.70 13. 20 12.10 23.58 17. 68 12. 25 26.33 22.58 26.62
11 11.50 13. 60 11. 90 16. 28 22.82 16. 64 14. 89 24. 37
12 13. 60 14. 80 23.97 24. 89 13.83 27.89
13 15. 80 16. 70 23.58 17.68
14 14. 60 17.90 16. 64 22.82
15 13.50 16. 20 21. 60 19. 60
16 18. 60 21.70
17 13. 60 15. 80
18 15. 80 17.90
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