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Automatic detection system design of maize emergence
and three-leaf stage based on openCV
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Abstract : The automatic recognition algorithm of emergence and three-leaf stage of maize is proposed in order to dynamically monitor the
growth of maize in real-time and provide accurate information about growth status for farming activities. This algorithm realizes
segmentation of corn images and extract image characteristics such as contour and skeleton. To determine whether the corn has been in
emergence and three-leaf stage according to the extracted image features. This algorithm and computer vision class library openCV are
used for the design of emergence and three-leaf stage detection system and the target of detecting emergence and three-leaf stage of maize
is achieved automatically. What’ s more, in the environment of VS2013, it achieved the development of this detection system. The speed
of this detection system is fast and the test results are accurate. It can be used as the development foundation of all maize growth period
detection system.
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Fig. 1 Vertical view of corn field
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Fig.2 The coarse segmentation result
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Fig.3 Result of AP-HI algorithm segmentation
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Fig.4 The image of emergence stage to be detected
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Fig.5 The image after segmentation
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Fig.6 The image after contour screening
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Fig.7 The image after contour centroid extraction
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Fig.8 The image after grid division

3 EXR=MEBEHARNEE

3.1 BRETRHHRE
AR I 2 S B R s A IR AL AN 9 B

7N W BT 0 ) A5 3 K (A 10 frs, I
PR AE KRR B . AR K =) 2 S5 RS IR A T
PSR B 5 9 B (L, X 4R R EA T O 10 , ) T ) 48 B
=SRR8 B R I X, An B 11 R S X 10
PEATAE B UL BOAE SR o X BT I DX I ) (L RT3 A T 200
1, 4% A R A R TSR .
P12 F 7R B9 R R 1] 11 HEA 7 48 B DX i 5 15

0%

SICEEN USSRl |EEE
Fig.9 The image of three-leaf stage to be detected
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Fig. 10 The image after segmentation
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Fig. 12 The image after extracting the skeleton
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Fig. 13  The image after extracting the end-point of skeleton
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Fig. 14 Quadratic fitting of the number of seeding x and the

number of end-point of skeleton y
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Fig. 15 The system interface
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Fig. 16  Flow chart of the system
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