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Abstract: Aiming at the problems of automatic transplanting vegetable seedlings in China, such as the
complexity of seedling picking and throwing devices, a kind of seedling picking and throwing mechanism
by stem clamping for plug seedlings was designed in this study. The working principle of the seedling pick-
ing and throwing mechanism was analyzed, and then the kinematics model of the mechanism was estab-
lished. Based on the kinematics model, an auxiliary optimization software of planting and throwing mecha-

nism was developed by using MATLAB GUI module. The influence of the main structural parameters on
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the movement trajectory and movement characteristics of the seedling pinch point was analyzed with this
software, and then the optimization direction of each structural parameter was obtained. Aiming at the re-
quirement of the trajectory of plug seedlings taking and throwing seedlings. a set of optimal parameters
were determined by the software using optimization method of human-computer interaction. The three-di-
mensional modeling and simulation analysis were completed in CREO with better structural parameters,
then the simulation trajectory was obtained. In order to carry out the trajectory verification test and the
performance test for picking and throwing seedlings, a test platform for automatic picking and throwing of
seedlings was built. The correctness and feasibility of the theoretical design of the plug seedling picking
and throwing mechanism were verified according to the results. Meanwhile, the results showed that the
highest success rate of picking seedlings was 92. 44 %, the average success rate of picking seedlings was
more than 89%, the highest success rate of throwing seedlings was 98% , the average success rate of thro-
wing seedlings was more than 90% , the lowest injury rate was 1. 4%, and the average injury rate was less
than 3%. Morecover, the test showed that the device can better complete the seedling picking and throwing
operations, and the seedling picking efficiency can reach 80 plants/min. The design provides a reference
for the study of fully automatic transplanting.

Key words: plug seedlings; seedling taking and throwing mechanism; parameter optimization; seedling

taking and throwing test
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