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Fig.4 Schematic diagram for measuring
the height of peanut plant

PARRAE W) F R el i ) P BUAR BT | SR o
T A P B AN o SR B R AR E Y s B TE
XY TR, Bl R SRRV E Y00 B s Z AL BRfE Ry
O, XHEFLAARIEY) o N = 4E i =48 8 XY TH I
B 4k s, B XS T s i 2 T R A
ATHEI, A5 20 ™ A2 5 R 1 R3304 X S %
MY SR, BRI 5% R 523 R 115 T A = A 1Y e
SR R AR (DN 2 y Jr i
9 255 A5 Y i B Va3 (2) 3 3 v, By 38 2 S5 7KK
Pk, m T EME g XS, B e Z e
FE B IRGES g LA YA K AH 5 (3) R e 2 454k
HE P IAL S 20N 1 ANEA; (D148
X R S 0 P A TR IR S IR RS AR R (E L
B, KT Y H B B E s (5) EE AR 3FIAL IR A
4 2ok A 30 P AR R ST (i Vi )3 (6) 0 1S
0 Fe K B AR ) KT B %

R R BRE T A B Y e KBRS A B SO0
B R iz SRR B e KOk i o ani&l 5 R LA 4EAE

UEL SN

E5 ERERENEREE
Fig.5 Schematic diagram for measuring
the canopy width of peanut plant
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Table 1 Point cloud data segmentation results
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Overlapping condition of leaves
in plant point cloud
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Fig.13 3D point cloud model of peanut plant
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Fig.14 Comparison between plant height values calculated from point cloud data and manual measurements
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Fig.15 Comparison between the calculated values of maximum canopy width from point
cloud data and manual measurements
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Fig.16 Precision evaluation results between point cloud-measured plant height and manual measurements
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Fig.17 Precision evaluation results between point cloud-measured maximum canopy widths

and manual measurements
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Obtaining growth information of peanut in fields
based on 3D LiDAR perception

HU Lian, LIU Yuxuan,ZANG Ying, HE Jie, WANG Pei,
HUANG Junwei, HUANG Peikui, ZHAO Runmao

College of Agriculture, South China Agricultural University, Guangzhou 510642, China

Abstract Peanut was used to rapidly and accurately obtain crop growth information including plant
height and canopy width in the field.3D LiDAR perception technology was used to obtain the point cloud
data of peanut in the field. A 3D point cloud model was constructed through registration, denoising, and
other processing of the point cloud data. The point cloud plant segmentation method based on KD-TREE
was used to segment the point cloud data of individual peanut plants.The convex hull algorithm was used to
estimate plant volume and the rotating caliper method was used to extract plant height and maximum cano-
py width to obtain the growth information of peanut.Point cloud data of peanut plants at three different stag-
es of growth were collected in a peanut planting area. The method proposed was used to carry out verifica-
tion tests for the segmentation of individual peanut plant and the extraction of plant height and maximum
canopy width. The accuracy of obtaining growth information was investigated. The accuracy of the results
was evaluated with recall rate and precision rate. The results showed that the recall rate and precision rate of
the segmentation of individual peanut plant in the field was over 85% , indicating that the method proposed
has good accuracy and completeness for segmenting point cloud data of peanut in the field. The extracted pa-
rameters including plant height and maximum canopy width of peanut were compared with those of manual
measurements. The average absolute percentage error of plant height and maximum canopy width at three
different stages of growth was 6.271% , 4.368% , 4.986% , and 7.114% , 5.606% , 4.541% , with the root
mean square error of 0.010, 0.015, 0.027 m, and 0.011, 0.020, 0.021 m, respectively. The linear regres-
sion determination coefficient of plant height and maximum canopy width was 0.888, 0.951, 0.842, and
0.934, 0.932, 0.927, respectively.It is indicated that the use of point cloud measurement can achieve high-
precision and non-destructive extraction of phenotypic parameters for peanut in the field.It will provide im-
portant technical support for the cultivation and breeding of peanut.

Keywords peanut in fields; 3D LiDAR; growth information; point cloud segmentation
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