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Automatic Detection Method for Late Emergence Seedlings in Plug Trays
Based on Point Cloud Processing

ZHANG Li'na TAN Yu JIANG Yiyu WANG Shuo
(College of Engineering, China Agricultural University, Beijing 100083, China)

Abstract; Cucumber plug seedlings usually grow at different speeds in the growth process. In order to
make the cucumber plug seedlings in the unified growth stage before leaving the factory, it is necessary to
detect late emergence seedlings. An automatic detection method for late emergence of plug seedlings was
proposed based on point cloud processing. The RGB — D camera was used to build the point cloud
collection platform for plug seedlings. Through conditional filtering, statistical filtering and Euclidean
clustering, the point cloud of plug seedling leaves could be segmented. Adopting o — shape algorithm
calculation, and then the leaf area of plug seedlings was calculated by fitting method. Average error
between the fitting value and the true value was 0. 75 ¢cm’, and average relative error was 8.51% . The
method of locating the seedling stem top positions based on the principal curvature was used to
automatically obtain the plant height. The average error between the true values and the calculated values
of plant height was 0. 359 cm, and the average relative error was 9. 32% . The product of leaf area and
plant height was used as the grading coefficient, and the value of subtracting the standard deviation from
the mean value of the current seedling grading was used as the threshold for the classification of late
emergence seedlings, so as to realize the automatic detection of late emergence seedlings in the plug tray.
Comparing the calculated grading coefficient with the total fresh weight of seedlings, the change trend of
the two was basically the same (little difference). The grading coefficient of late emergence seedlings
with small total fresh weight was significantly lower than that of other normal seedlings. The proposed
grading coefficient can effectively describe the growth of seedlings. The results showed that the success
rate of the automatic detection method for late emergence seedlings in plug trays based on point cloud
processing reached 95% , which can provide technical support for the detection of seedlings in industrial.
Key words: plug seedling; late emergence seedling; automatic detection; point cloud
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Fig. 1  Growth situation statistics of plug seedlings

B2 IEH S X L

Fig.2 Comparison of strong and late emergence seedlings

2 NEYERBEEBIRKRK

2.1 BERYHRARE

RGB — D AHALBE % [F] i 24 B 7 o 145 iR 2 A
%, 832 BT AR 4 3 R4 B g A
Kinect V2 ALK H TOF &5 #4) 5% I & Ji 2, 4% & 0
2 mm"*? A SCRHZ AR LS 8 X S 1 0 R
£ A B IBORE &4 8 1) 2 = {5 B o Kinect V2 AH#L

AR RN E 4 FroR, X EEAL FARBLIE T O, 78 X
Bl ) R L A B AT T I, Y Bl ) X g R 8 Y A
Jr Il A Z S5 1) 5 AP A B R R . A
B A5 2 R PR AR P G B 5 BT R 1 s AR AN A
EWCE AN PACER ) SW 7 it 32 LY Y = S
2.2 REHEMRFEZHE

R S AR B BT 8 b 3R T R
G IR T ICOC M = B S R SR 0RO 25



264 &l #Hl

2022 4

1.0x10°2

8.0x10-

1.0x1072

8.0x10*

.0x1073

4.0x107

2.0x10°*

1.0x102

8.0x107

)x103

4.0x107

2.0x107

8.0x107*

6.0x107

2.0x107

K3 4 A HE R o3 A

Fig.3 Probability distributions of plug seedlings
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