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Abstract

The traditional measurement method of vegetation indicators consumes a lot of manpower, material resources and time, and
ignores the ecological benefits of different vegetation types and structures. The point cloud data can effectively evaluate the 3D
vegetation parameters of urban green space, but due to the influence of data accuracy, algorithm software and other factors, the
accuracy of the results of this method has an error of 10% to 20%. In this paper, taking Tangfeng South Road in Tangshan City
as an example, three typical sample plots (50 mx50 m) were selected to collect UAV remote sensing images and handheld lidar
data, and a three-dimensional vegetation parameter system was constructed from the single tree scale and the sample plot scale.
Correction coefficients were proposed for eight parameters in the UAV point cloud data, including the number of individual trees,
the total crown width area, the green amount of the tree layer, the green amount of the shrub layer, the average three-dimensional
green density, the canopy density, the gap rate and the leaf area, and the five parameters of the handheld lidar data, including the
average tree height, the average crown diameter, the average crown width area, the green content of the arbor layer and the average
three-dimensional green density, in order to improve the accuracy of the results and provide help for the follow-up research. Final-
ly, this paper discusses the possible application directions of UAV photogrammetry technology and lidar technology in the future.
Keywords

Unmanned Air Vehicle, UAV; photogrammetry; Light Detection and Ranging, LiDAR; data fusion; three-dimensional vegetation
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Fig. 2 Processing results of UAV data, handheld scanning lidar data and fused data
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Tab. 1 Three-dimensional vegetation parameters system
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Fig. 3 The results of single-wood segmentation of UAV, handheld LiDAR data and fusion data in sample
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Tab. 2 Comparison of tree characteristic values in sample

Characteristics of F - Handheld scanning lidar
trees used data UAV data data
ML REMB2 REMR3 REMBL O FRMb2 REMB3 ARMBL M2 AR
ARk 112 9 91 81 7 64 139 7 94
SR E /m 11.54 5.56 8.96 12.20 5.84 9.02 11.19 5.84 8.69
e /m 5.13 4.50 4.77 4.97 4.36 4.84 4.46 4.36 4.67
SERSERE /M 2298 2697  21.04 2262 2649 2191 17.07 2649 19.46

SIS A/m® 2574.24 242.75 1914.86 1831.89 185.43 1402.08 2372.58 185.43 1829.09

R3 FEHBAREILL (B %)

Tab. 3 Comparison of deviation in sample

R AR E R IR ETE22.22% ~ 2967% 2 [8], REARHFAE 1= HHh2{m= HH3 =
44455 2 55 26.52% . REEE 0 B (2 25 Charactenst}cs oftrees  Deviation of sample 1 Deviation of sample 2 Deviation of sample 3
AR E 27.68; -24.11 22225 11.11 29.67; -3.30
2361% ~ 2884% 2 [8, ¥4 = H2641% ; e -5.72; 3.03 -0.91; -6.12 -0.67; 3.01
HEA=TEERRERR T LUHEE AR S 3.12, 13.06 3.11; -8.89 -1.47, 2.10
RER, RARTHEBNAKENDTIEE 3k A 1.57; 25.72 1.785 -10.53 -4.13; 751
SRS HMTREETE, HFRREL LW SaiES 2ol 17 2078, 248
R4 HBEHSEITHER
Tab. 4 Calculation results of vegetation parameters in sample
S BhE EE T AR FHRBCE LR EIE
\egetation parameters Fused data UAV data Handheld scanning lidar data
Fedb1 Feh2 FE3 Fedb1 Feh2 FE3 Fedb1 Feh2 FE3
7 15931.63 1731.65 9 506.94 6030.93 1 086.88 4174.95 13 540.94 1 656.82 8 586.46
Sk /m’ T 1903.49 960.84 2211.17 1042.81 553.84 1 188.76 2129.17 896.56 2 081.44
= 488.93 411.25 789.87 464.05 293.17 632.47 421.62 341.86 733.25
7r 86.94 55.79 76.01 80.00 56.20 69.63 84.15 57.22 75.31
i Ee/% e 10.39 30.96 17.68 13.84 28.64 19.82 13.23 30.97 18.26
=) 2.67 13.25 6.31 6.16 15.16 10.55 2.62 11.81 6.43
Tty = s R i /m® m 7.33 1.24 5.01 3.10 0.77 2.40 6.43 1.16 4.56
HBI B 0.77 0.30 0.58 0.68 0.12 0.52 0.78 0.31 0.58
FRES 0.23 0.70 0.42 0.32 0.88 0.48 0.22 0.69 0.42
-1 AR e 44 0.71 0.17 0.41 0.55 0.06 0.35 0.72 0.18 0.41
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Tab.5 Calculation results of deviation amplitude in sample
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Tab. 6 Calculation results of correction factor of vegetation parameters
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