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A new identification and location method and experiment research on

a kind of orange harvesting robots
YANG Fan, LI Pengfei, LIU Geng, WANG Weibin
(School of Mechanical and Precision Instrument Engineering,
Xi’an University of Technology. Xi’an 710048, China)

Abstract: In the natural environment, the complexity, for example, overlapping between foliage
and fruit or fruit and fruit, brings great difficulties to fruit recognition and location of a harves-
ting robot vision system. In this paper, a new method combining the K-means clustering method
and the Canny edge detection algorithm was put forward to distinguish contour of oranges effec-
ted by the overlapping between foliage and objects completely and clearly. The geometrical pa-
rameters and its actual coordinates of the contour were calculated to locate oranges and guide the
movement of gripper. The K-means clustering algorithm was used to obtain regions of orange targets
from an original image, with those orange targets clearly separated from the background. The Canny
edge detection algorithm was applied to extracting contours of those orange target regions completely due
to its good signal-to-noise ratio. The geometry parameters, such as center and radius of an orange con-
tour, were determined utilizing the Hough gradient circle transform circle detection algorithm, After the
orange contour information in the complex environment were obtained, the spatial coordinates of orange
objects were calculated to locate their actually position based on the monocular stereoscopic vision trans-
lational measurement model. An experiment aimed as orange and jujube were completed to prove the ef-
ficient of the above procession. Those experimental results indicated that the proposed method could re-
alize the identification and location of orange targets under a complex background, and that the proces-
sion could be popularized to grasp procession of quasi-circular objects.

Key words: harvesting robot; complex environment; image segmentation; contour detection;

quasi-circular objects
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Fig. 1 Original images and edge detection results
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Fig. 3 Segmentation image of double oranges
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Fig. 4 Segmentation image of multiple oranges
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Fig. 7 Orange contour image removing residue

Fig. 8 Test effect image using the Canny

edge detection method
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Fig. 9 Location results of orange fruits
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Tab.1 Experimental results of grasping orange targets
T AL AR /mm S2BR AL BR /mm ABFRIR 22/ mm
P45
X Vd Zd Xs Vs Zs e, ey e.
1 8.712 69. 813 252.135 11 72 250 2.288 2. 187 2.135
2 82.732 78.143 253.125 85 80 250 2.268 1. 857 3.125
3 11. 356 40.713 252. 248 14 43 250 2. 644 2. 287 2.248
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Tab. 2 Experimental results of grasping jujube targets
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e
Xd Vd Zd e Vs Zs e, e, e.
1 74.541 63.564 257.356 77 66 255 2.459 2.436 2.356
2 —72.182 58.248 222.463 —69 61 220 3.182 2.752 2.463
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