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Estimation Technology of Eucalyptus Stock Volume on UAV-based LiDAR
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(Guangdong Provincial Key Laboratory of Silviculture, Protection and Utilization/Guangdong Academy of Forestry, Guangzhou,
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Abstract Stock survey of Eucalyptus accumulation is an important task of forestry production and
management. UAV-based LiDAR can automatically obtain laser-point cloud data of large-area Eucalyptus
plantations, providing a new method for calculating extensive Eucalyptus stock-volume. This study established
a regression model to calculate DBH through actual measuring at a test plot: ¥ = 3.6116¢"™*"( X: tree height, Y:
DBH). Combining with the number of plants and tree height obtained by the lidar software to estimate the total
volume of the plot. Comparing the results of LIDAR measurements with field measurements, it is found that the
number of trees obtained via LiDAR would be 27.09% less than the actual one, the average tree height would
be 8.67% higher, and the stock-volume would be 22.68% lower. The total stock-volume ( 7)) of extensive and
mature Eucalyptus forests can be obtained by modified calculation based on the one measured via LiIDAR (V) : V'
=V, /(1-22.68%).
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Fig.1 Satellite imagery of test area and plot location

1.2 HHAB XS ZEIERIRE

T AWML EF#E# RIEGL VUX-1 HLEEOE TR X &R
4, T 2019 4E 3 H 18 H Xy A X sk 47 L 3834
CHEIAEH R AR, AT las s XM s 2%k
Wi TAMIEHBOCR SR ITHARMERE LS 1.
1.3 REXFAEREREITHE

Je ANHLE GO H R 5 s, T 2019 4F
7—8 H X I N AR EA TR AR, TR SR
[Nk = NN DT S i R N K G =" 7 1 8
SR AR A FH B A RO 2 Bk M A%, IR A RS
FH Bz R U =5 o

AR E P R ) R HE 28 o KRR
TR AL .

V=8.714 19 x 10°D" 8N 074929 ... (1)
K (D) vV mBEARERE. D R ARKRE,
H R EARR

1.4 HXELHELEREREITE

fif ] LIDAR360 4K {4 Ab BB 15 5 = Bdi -
T e R A IR B O T A 2 SRR B AT
By MR MBI AL A B4 28 OB AR R

% 1 RIEGL VUX-1 MlEEE B X RFER A %8
Table 1 Technical performance of airborne LiDAR system RIEGL VUX-1

% Parameter $U{H Value Z% Parameter $UH Value
AT /m e T 0
Flying height 180 %[ B & /YLateral overlap 60
KATHEEE/ (m - ') Flying speed 6 BB/ (pts - m”) Point density 24
137 Field angle 90° JHHIR /khz Transmit frequency 200
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Table 2 Statistical analysis of measured tree height and DBH

Ei=Lan FEMHE RRME /M b 22 AR FEL
Index Average Max Min Standard deviation Correlation coefficient
i /m 20.13 27.0 6.9 4.93
Height
Wz 0.9432
122 /em
DBH 14.80 26.1 4.3 4.42
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Table 3 The euclidean distance between the measured DBH and inverted DBH of various models

2k PR AL TR PRI TERPR L
Linear function Quadratic function Power function Exponential function
32.536 85 26.997 50 32.752 07 26.818 67
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Fig.2 Measured data distribution of eucalyptus’ single—
tree height and DBH
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Note: different colors represent different plants after a sin-
gle-tree segmentation.
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Fig.3 Tree partitioning diagram of LiDAR point-cloud
data
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Table 4 Statistical analysis of tree height and DBH obtained by LiDAR

fabr FEE N1 e/ ME brifE 22
Index Average Max Min Standard deviation
Wi /m
Height 22.04 25.84 14.10 2.24
Mtz Jem
DBH 16.13 20.61 9.34 2.19
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Table 5 Difference comparison between the value obtained via LIDAR and field measured value

ERE| AL FEIH R /m FEINgAE fem &= B /m?
Item Number Average height Average DBH Accumulate
WO TR Ik &
LiDAR measurement 358 22.04 16.13 73.757
A o
. SR 491 20.13 14.80 90.485
Field measurement
25 H
Difference 133 1.91 1.33 16.728
. o
W /% 27.09 8.67 8.25 22.68

Error ratio
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