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ABSTRACT

Vertical plant area density profiles of rice canopy at different four growth stages were estimated using a high-resolution

portable scanning lidar. 3D point cloud data on the canopies were collected by a portable scanning lidar with laser beams

inclined at zenith angle of 30°. This laser beam zenith angle was selected to avoid obstruction of the beam into the lower

canopy by the upper part. Based on the lidar-derived images, PAD values were computed in each growth stage by using

the voxel-based canopy profiling method. The values were compared with ones directly measured by stratified clipping.

The root mean square errors were 0.36 to 1.81 m> m~3 at each growth stage and 1.20 m?> m=3 across all growth stages. Plant

area index was also estimated, with absolute percentage errors of 4.0 to 20.6% at each growth stage and of 9.9% across all

growth stages.
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Fig. 1 A 3-D image of rice canopy on 17 June measured by a high-
resolution portable scanning lidar. This image was obtained
after registration of the several lidar images. Shading effect
was added to this image by changing brightness of each
point.

TIEPADDOE =27 L ZN L) & FEOMEE T, PAD &
LAD DENL N KEL > THBY ., TNHOHEIKTE
DZ5- 25 PAD EICH- 2 B BB RENZ L5005, 8
HIZOWTiE, 70 cm & 80 cm D S D I ZAEDMER L
TWizlz®H, TOEmSIZBWT, FAPADHIZE 2 5
BRI E05 05,

T4 ¥ =52 5 H I SN2 PADHIZO W TR, 5
AL 8HDOERTRELZEE, BEAQFEH PADHE L \v—3
R L720 S HOWR TRIEENHETH ). £OR HE
(M PAD £ ) B FEM LAD (Tl Z R L7z 7 H.
8 HIZDOWT, PADD Y — 7 & ZO FREHIZB VT,
HTOBKFFMAR SN2 8 HOR FREIZOW T,
K& CBRFMAR SN, 74 7 —FHll» 68 TS
N7z PAD HOFHfEIE, 5 H~8 HTZ L1, 0.70,
4.37,7.99,8.13m?>m™> T& ) . RMSE (Root Mean Square
Error: 3P R 1322, 0.36,0.45,0.95,
181 m>m= Td o7z (K% /NEITEA L 72 BEAE O
7% Hosoi and Omasa, 2009 T (X, 4 E:i}] ® PAD & RMSE
13028 ~0.79m?m>3), 745 —5HIIZX D7 PAD
HEESHMNEDTHIEICLE>TPAL ZRD2E D
A, 5~8 HTENZEN0.22,2.19,7.19,813m?’ m™? & 72
0. ZOfR/N—+t >~ MR 20.6%, 4.0%, 5.4%,17.1%
THo72,

100 F A —&-Directly measured LAD B
—&— Directly measured PAD
_ 8o ~0- Lidar-derived PAD
£
e
i<
2
()
T
16.00

€

o

=

=

[0}

T

0.00 4.00 8.00 12.00
PAD or LAD (m?m-3)

16.00 0.00 4.00 8.00 12.00 16.00

PAD or LAD (m?m-3)

Fig. 2 Comparison of profiles among lidar-derived PAD, directly measured PAD, and directly measured LAD at each
growth stage: (A) 27 May, (B) 17 June, (C) 13 July and (D) 14 August.
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Fig. 3 Relationship between directly measured and lidar-derived
PAD through all growth stages. RMSE, root-mean-square
error.
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Laser beam

Fig. 4 An illustration of laser beam incidences into rice
canopies. @ is an incident angle (zenith angle) of a laser
beam. Casel: the incident angle is near vertical. Case2: the
incident angle is more horizontal than the case 1. Broken
parts of the beams show path lengths within the canopy.
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