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Abstract: The terminal device was designed for spherical fruit
picking. It was presented the working process and hardware structure
of the device, including the binocular vision system, the embedded
control core. the mechanical arm and the picker. The proposed algo-
rithm of binding Hough transform circular detection could complete
the occlusion fruit segmentation. Based on the improved PMF stereo
correspondence point algorithm, the 3D matching of left and right
fruit images was realized, and the 3D centered coordinates of fruit
were also obtained. The results of the picking experiments on
tomato, apple and citrus fruits showed that the module could coordi-
nate and work steadily with 87.5% of successful recognition rate and
85% of picking rate of the mature fruits.
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Picking terminal model
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Figure 2 Hardware structure block diagram
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Figure 3 Tomato color image
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Grayscale histogram of R
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Figure 5 Threshold segmentation
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Optimal fruit labeling
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Table 1  Fruit centroid
AR X A AR Y AR Z M kg
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1 235 243 3.3 75 79 5.1 53 58 8.6
2 161 170 5.3 61 64 4.7 46 51 9.8
3 190 185 2.7 139 144 3.5 101 111 9.0
4 186 189 1.6 178 169 5.3 114 123 7.3
5 102 106 3.8 141 138 2.2 61 67 9.0
6 81 87 5.8 134 141 5.0 73 80 8.8
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Figure 10  Picking terminal process
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Table 3 Picking result
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