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Feedback Locating Control Based on Close Scene for

Cucumber Harvesting Robot
Feng Qingchun  Yuan Ting Ji Chao Li Wei
(College of Engineering, China Agricultural University, Beijing 100083, China)

Abstract

In order to improve locating accuracy of cutting point and avoid injury of fruit and stem for cucumber
harvesting robot, an end-effector with special position feedback was developed based on machine vision.
As the differences of H and S distribution on HIS space between cucumber and background, the
thresholds was used for image segmentation. Subsequently, the region for robotic harvesting was extracted
with edge detection on G channel of RGB space and shape features analysis. Upon the data from the
firstly-locating system, the spatial coordinate of the cutting point was acquired with respect to the model of
linear projection. The position correction was fed back to the robot controller. The results showed that the
maximum error for the cutting point location was less than 2mm, which met the demands of the robotic

harvesting operation.

Key words Cucumber, Harvesting robot, Machine vision, Feature recognition, Terminal locating,
Feedback control
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Fig.1 End-effector of harvesting robot
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Fig.2  Cucumber cut-off point extraction
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Tab.1 Experiment results mm

FE A FRAI 5 (X, Y, Z) I SR (X, Y, . Z,)

1 (754.15,0,427.10)

(754. 69 ,0. 80 ,426. 46)
2 (650.75,100.23,427.55) (650. 56,100. 95 ,427. 45 )
3 (600.21,150.55,350.75) (601. 85,150. 20,350. 23 )
4 (700.97,300.85,100.45) (701.50,302. 00,98. 05)
5 (600.76,300.45,400. 36) (600. 52,300. 78 ,401. 80)
6 (700.78, -200.65,100.75) (702.05, -200.20,102.95)
7 (750.79, -100.54,100.18)  (750.05, - 101.95,100. 80)
8 (650.21, —100.85,400.65) (650.95, — 100.76,405.95)
9 (700.79, -200.56,200.79) (700.85, - 199. 50,200. 05)

10 (700. 50,0,200. 46) (701. 85,0. 15,200. 95)
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