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Design and Experiment of Control System for Automatic Transplanter
Picking up and Spacing Casting Whole Row of Seedlings

HU Jianping'? CHANG Hang' YANG Lihong' HAN Liihua'® MAO Hanping'® ZHANG Siwei'
(1. Key Laboratory of Modern Agricultural Equipment and Technology, Ministry of Education, Jiangsu University, Zhenjiang 212013, China
2. Key Laboratory of Agricultural Equipment and Intelligent High-tech Research, Jiangsu Province, Zhenjiang 212013, China)

Abstract. Based on programmable controller PLC, a kind of control system that can pick up a row of tray
seedlings and alternately cast tray seedlings was designed, it can be used for self-designed automatic
transplanting machine and solving the problem of high precision and difficult coordination of the automatic
transplanting machine. In order to reduce the inner damage of seedlings, the control system detects the
status of picking process by three travel switches 11, 12 and I3 to make the picking seedling claws
gradually stretching in inserting process. Using the photoelectric sensor to detect the position and quantity
of seedling cups, and obtain its motion displacement by incremental encoder, therefore, the seedling pot
was shot at the best casting place by their combination. Using 20 d cucumber seedlings in 72-holes and
128-holes seedling trays respectively, the experiments were conducted to test picking and casting
performance of the control system. The results showed that if the planting frequency was between 40 and
70 plants per minute, the success rate of picking and casting was more than 95% , with average value of
97.98% . As the increase of planting frequency, the success rate dropped but changed a little, which
proved that the autonomous designed control system can be used in different seedling trays and planting
frequencies, achieving the goal of high-efficiency transplanting.

Key words: automatic transplanter; picking up seedlings; spacing casting seedlings; control system
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Fig.1 Structure diagram of picking and casting system
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Fig.2 Trajectory diagram of picking mechanism
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Fig.3  Control system electrical schematic diagram of picking and casting system
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Tab.1 Velocity and displacement of seedling cups

in different planting frequencies

A AT/ Bt 1) % B B BE v,/ At 1) A% 20 B B
(Bf-min~") (mm-s~1) x/mm

40 118. 53 16.59

45 133.35 18. 67

50 148. 17 20. 74

55 162. 98 22.82

60 177. 80 24. 89

65 192. 62 26.97

70 207. 43 29. 04
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Tab.2 Inceptive impulse of casting in different
planting frequencies

€ A 3/ (B -min ™)

A 40 45 50 55 60 65 70
72 L 881 919 956 994 1031 1069 1106
128 fL 938 975 1013 1050 1088 1125 1163
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Tab.3 Success rate of picking and casting in different planting frequencies

S A R/ PR B RBCH % KA AT ME B 2R R [ P& B 256 R
JCHEERL
(B -min~") No/ Bk N, /B N,/ S,/ % S,/ % Y13 S/ %
40 144 1 0 0. 69 0 99. 31
50 144 2 0 1.38 0 98. 62
72 L
60 144 2 1 1.38 0. 69 97.93
70 144 5 2 3.47 1.38 95.15
40 128 1 0 0.78 0 99.22
50 128 1 1 0.78 0.78 98. 44
128 1L
60 128 2 0 1.56 0 98. 44
70 128 3 1 2.34 0.78 96. 88
FEIE 1.56 0. 46 97.98
5 =B (2) R 20 d i % iy 2R oA i o e o 4,
ZaTE
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