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Vision-guided Tomato Continuous Picking Sequence Optimization Method

LI Xiaojuan' HAN Ruichun' LIANG Zhi' CHEN Tao' LIN Zhonglong' LIU Bo' ZOU Xiangjun' WU Letian’

(1. College of Mechanical Engineering, Xinjiang University, Urumqi 830017, China
2. Institute of Agricultural Machinery, Xinjiang Academy of Agricultural Science, Urumqi 830091, China)

Abstract. In order to solve the problems of low picking success rate and long planning path when the
picking robot picks multiple target tomatoes continuously, a multi-objective tomato picking sequence
optimization method based on visual guidance was proposed. A spatially heterogeneous binocular stereo
vision positioning system was established to obtain the three-dimensional coordinates of multi-objective
tomatoes, to judge the maturity and occlusion of tomatoes, establish the space and collection of tomato
picking tasks based on visual guidance in non-enclosed space, and transform the continuous picking
problem into a three-dimensional traveling salesman problem. A continuous picking sequence optimization
method based on improved sparrow algorithm ( VG — ISSA) was constructed, the population was
initialized by cubic chaos mapping, and the sparrow population with high randomness and ergodic nature
was obtained, the position of the explorer was adaptively adjusted by combining the particle swarm
optimization strategy, the Levy flight strategy was added to enhance the traversal of the followers, and a
visual information introduction strategy was proposed, so that the algorithm could carry out reasonable
sequence optimization according to the actual occlusion. The results showed that compared with the
genetic algorithm, particle swarm optimization and standard sparrow algorithm, the improved algorithm
reduced the response time by 19.8% , 32. 9% and 42. 4% , and the path length was reduced by 25. 8% ,
24.0% and 16.24% , respectively. Experiments showed that the proposed method had certain
advancement in the process of continuous tomato picking by picking robot.
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Fig.1 Tomato localization flowchart based on

spatially heterogeneous binocular stereo vision
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Fig.3 Tomato coordinate positioning principle
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Tab.3 Results of continuous tomato picking test

SHy WIEWARL IBATISTE/ SRR EL BRI SRA

F5 o wE/s s s /% IR/ %
1 4.07 102. 94 107. 01 100 86.7
2 3.95 112.97 116. 92 93.3 73.3
3 3.98 105. 67 109. 65 100 80.0
4 3.94 110. 09 114. 03 93.3 80.0
5 4.02 108. 81 112.83 100 86.7
6 4.04 103.72 107.76 100 86.7
7 3.99 97.75 101. 74 100 80.0
8 4.00 111. 11 115.11 93.3 73.3
9 4.02 119.97 123.99 93.3 80.0
10 3.98 99. 83 103. 81 100 86.7
A 4.00 107.29 111.29 97.3 81.3
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