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Estimation of Individual Tree Leaf Area Index of Terrestrial Remote Sensing Inversion

Based on Point Cloud Voxelization
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Abstract: Terrestrial laser scanning was used to obtain point cloud of Pinus thunbergii , P. massoniana,Li-
tchi chinensis and Acacia con fusa ,and blade point cloud segmentation to establish a “blade-voxel” projec-
tion relationship. The influences of the scale factor and point cloud density on LAI inversion accuracy were
examined by using point cloud voxel voxelization,to simulate LAI of individual tree precisely. The results
showed that the LAI inversion of sample wood increased with the increase of scale factor,where the opti-
mal scale ranged from 1. 2 to 1. 3. The optimal LAI inversion accuracy of three tree species ranged from
93.3% to 99.9% and determination coefficient (R*) was 0. 989 3, which exhibited relatively high correla-
tion of LAI inversion results and the measured. Based on the optimal scale range,LAI inversion accuracy of
sample wood decreased with the loss of the point cloud density,in which maximum precision was 98. 63% ,
the minimum accuracy was 84. 14% , and point cloud density did not affect LAI simulation of individual
tree.
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Table 1 Leaf area index of individual tree of P. thunbergii and P.massoniana

B R
RERT o
FEAH/ em LAI ik IR B2/ V6 HEE/cm LAI ik IR B2/ 76

1.0 1.33 1. 388 81. 89 2.39 0.733 84. 35

1.1 1. 46 1.615 95. 28 2.63 0. 787 90. 56

1.2 1.59 1.711 99. 06 2.87 0.839 96. 55

1.3 1.72 1. 808 93.33 3.11 0. 879 98. 85

1.4 1. 86 1. 990 82. 60 3.35 0. 948 90. 91

1.5 1.99 2.057 78. 64 3.59 1. 046 79.63

ESl — 1.695 — 0. 869

x2 HREAMHERIEH
Table 2 Leafl area index of individual tree of L. chinensis
R A KB WK C
REHNT o
PR Z A/ cm LAT  f&DUK§EE/ % RFEfH/cm LAI  MMiR%E/%  KFEE/om LAT IR BE / %6

1.0 2.34 1. 413 63.08 3.35 1.727 78. 86 3. 40 2.406 84.42
1.1 2.57 1.555 69.42 3.69 1.919 87.63 3.74 2.558 89.75
1.2 2.81 1. 826 81.52 4.03 2.016 92.05 4. 08 2.847 99. 89
1.3 3.04 1. 960 87.50 4. 36 2.189 99. 95 4.42 3.136 89. 96
1.4 3.27 2.089 93. 26 4.70 2.298 95.07 4.76 3.432 79.58
1.5 3.51 2.219 99. 06 5.03 2.473 87.08 5.10 3.559 75.12
e — 2. 240 — 2.190 — 2. 850

A 1.000f% = B 0.500f% M = C 0.250fr R = D 0.125f% s &=
5 4MAREZEERT (HBEMFL
Fig.5 Point cloud of four different point densities (vertical view of L. chinensis)
*3 BN . DENFTER=ZEE LAIRE

Table 3 The LAI inversion of different point densities of P. thunbergii and P. massoniana

B SRR
il A5 B
LAI 26 %] 1% 2 il RS B/ %6 LAI 7% 1R 2% A5 I0KS 2/ %
1. 000 1.711 0.016 99. 06 0. 879 0.010 7 98.77
0. 500 1. 737 0.042 97.52 0.927 0.058 4 93. 28
0. 250 1. 846 0.151 91. 09 0.931 0.062 6 92. 80
0.125 1.992 0.297 82.48 1. 101 0.2327 73.20
Sl 1. 695 — — 0. 869 — _
R4 ZRABDRZEE LAI RE
Table 4 The LAI inversion of different point densities of L. chinensis
LA A B K C
i R A B
LAI dgextiRe  ARTRTE/ % LAT xR AMIREEE/ % LAI gatiRzE AR %
1. 000 2.219 0.021 0 99.07 2.110 0.080 0 96. 35 2.847 0.080 0 99. 90
0. 500 1.704 0.536 0 76.09 2.197 0.007 0 99. 68 2.857 0.007 0 99. 74
0. 250 1.236 1. 004 0 55.17 2.348 0.157 5 92. 81 3.209 0.157 5 88. 82
0.125 1.825 0.415 0 81.48 2. 200 0.010 0 99. 54 2.733 0.010 0 95.72
S 2. 240 — — 2.190 - - 2. 850 — —




53

ABFEPE 55 FE T8 2 PR K A 1Y B I 1T B 50 i B G S 195

2.3 BRK LAIWRE

VEBER BE T F 0 1. 25 09 R UG 5 = BOIE 3 17
LAT J i, MR 2.5 3 11315 5] 14 BREEA B9k
M LATCE 5) % Hofdi F LAT-2200 Sl 5 LAT %L
W] LUE IR R R el B TR
fli LAT HeS2 LAT K ABFR IR AR LAT R/
TAM ) LAT 7580 A5 8 B B COAH RS AL

R E B LAT FE 20 LAT 53 50/ 0. 021,
0.01.,0.003,0.08 5 0.04(F 6).

XA LAT 55200 LAT #E47 A0 G704 (I 6)
HEZB R =0.989 3, 4% K 0.976 2, F W@ it
“AEFOCHIM B LAT 5 LAT-2200 ZRHUY
LAT ERFMEHN S s RS =480t H
AR B PR LAT ZWATHY .

x5 BN .DEBREHREKRLAIRERE

Table 5 LAI inversion accuracy of individual tree of P.thunbergii,P. massoniana and L. chinensis

25 EEY/N YN #HEA KB kL C 78 D #HECE
£l LAT 1. 711 0. 879 2.219 2. 189 2. 847 2. 36 1.83
S LAI 1.695 0.869 2. 240 2.190 2.850 2. 34 1.72
AR XA BE /76 95. 30 98. 77 99. 07 99. 94 99. 90 99.15 93. 60
o6 HEMEBEKNLAI RERE
Table 6 LAT inversion accuracy of individual tree of A. con fusa
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Fig. 6 The correlation of LAI estimated and LAI measured
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