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Fig.l1 Leaf length measurement in 3D space
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Fig.2 Leaf fitting result of 3D point cloud
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ALC,E: X 6 Stk Plant of Zhongshuang 6; C,D,G: il 4% 62 S5 #H #k Plant of Huayouza 62; A, B:RGB %
RGB images; C,D:Hifi i = Sparse point cloud; E,G:#% £z Dense point cloud; F,H:E,F %R K& Local am-

plification of E and F.
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Fig.3 3D point cloud acquirement process of Zhongshuang 6 and Huayouza 62
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Fig.4 Generated 3D models of Zhongshuang 6 and Huayouza 62
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Table 1 Measurement results of phenotypic paramenters of Huayouza 62 and Zhongshuang 6
- SHM RHMKE HOLE MV 5 RV LS4 RV
o Reference  Monocular  Laser  #XF$é22/% PRI/ Y% MXR2E/ % P RZE/ %
Phenotypic parameters . .
value vision scanning RE ARE RE ARE
#5J% /em Height 13.79 13.73 13.84 0.44 0.36
1 7.87 7.83 7.76 0.64 1.40
AR BE /em
. 2 8.46 8.56 8.39 1.18 1.09 0.83 0.90
Petiole length
3 6.21 6.30 6.18 1.45 0.48
A5 9 Fu
il . 1 13.55 13.34 13.61 1.55 0.43
62 SHkk  MAKE/em
2 14.84 14.56 14.67 1.89 1.92 1.15 0.94
Huayouza 62 Leaf length
3 13.93 13.08 13.22 2.32 1.25
) 1 163.03 169.76 165.49 4.13 1.51
it T A/ cm® _
2 150.91 154.77 156.32 2.56 2.74 3.58 2.17
Leaf area
3 103.46 101.87 104.92 1.54 1.41
#1J% /em Height 16.50 16.37 16.65 0.79 0.91
13.50 13.59 13.71 0.67 1.56
47 K / em ’ ’ ’
. 14.00 14.17 14.13 1.20 1.12 0.93 1.20
Petiole length
3 10.80 10.64 10.68 1.50 1.11
L
L 1 12.00 11.90 12.08 0.83 0.67
O SR up gt g fem
Zhong 2 13.10 13.36 12.98 1.98 1.30 0.92 1.06
Leafl length
shuang 6 3 8.20 8.11 8.33 1.10 1.59
1 84.32 85.38 83.02 1.20 1.54
it A/ em?® B ’ _ ’
2 110.56 111.98 111.03 1.28 1.59 0.48 1.25
Leaf area
3 66.87 68.41 65.72 2.30 1.72

H RV MV M LS 435SR S %A1 3 B AL F O Note: RV, MV and LS respectively representing reference value, monocular

vision and laser scanning.RE:Relative error; ARE: Average relative error.
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3D model generation and phenotypic measurement of rapeseed
plant based on monocular visio and laser scanning technology

SHI Pujuan' ZHAI Ruifang® CHANG Tingting® PENG Hui® LIN Chengda' LUO Jun®

1.College of Resource and Environment , Huazhong Agricultural University ,Wuhan 430070,China ;
2.College of Informatics » Huazhong Agricultural University sWuhan 430070,China ;
3.Guangting Informatics Co.,Ltd sWuhan 430070,China
Abstract The traditional phenotypic parameter measurement of rapeseed plant is often completed
in manual way, which is time-consuming and destructive. Two rapeseed cultivars with different growth
form including Zhongshuang 6 and Huayouza 62 were used to be measured with the monocular vision
and laser scanning technology.3D models of the rapeseed plants were generated.Four phenotypic parame-
ters were measured based on the 3D models generated. The results showed that it was actually demon-
strated the holistic morphological characteristics of plant from the reconstructed results with different
methods. The cultivar Zhongshuang 6 is relatively simple and much better.Compared with the reference
value, the average errors of phenotypic parameter measure in the reconstruction model were within
2.00%.The cultivar Huayouza 62 is more intricate with the average errors of within 3.00%.It was con-
cluded that the results of the phenotypic parameter measurements under the two reconstruction methods
errors were minor compared with the reference value, which can meet the practical requirements of agri-
cultural production.It will provide data support for practical production.
Keywords rapeseed; phenotypic parameters; monocular vision; laser scanning; 3D reconstruction;

nondestructive measurement
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