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Automatic Search of Pareto Solutions of Multi-objective for
Rotary Transplanting Mechanism Kinematics

Yu Gaohong He Yan Chen Jianneng Zhao Yun
(College of Machine and Automation Controlling , Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract

Aiming at the problem of multi-objective, nonlinearity, interaction and fuzziness of transplanting
mechanism of rice transplanter in optimization process, calculation model of kinematical parameter that
could satisfy the performance requirements for transplanting seedlings was established. Firstly, by
blurring the performance requirement, the membership was obtained and interference judgment
method was put forward. Then the optimization model was built up, which took the maximum of
every membership as the object function, and adopted motion non-interference as the restrictive
condition. Based on the optimal result, the solution was expanded as an interval and the interval
reaching was converted as multi-objective optimization. Then automatic search of the non-inferior
solution was realized by coding the optimization program with Visual Basic 6.0. The results showed
that by using the method it could quickly search the interval that could meet the kinematical
performance requirement and it was easier and more efficient to manipulate than human-computer
conversation.

Key words Rotary transplanting mechanism, Duplicate optimization, Multi-objective, Numeric,

Interval searching
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Fig.1 Diagram of transplanting mechanism with
planetary elliptic gears
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Tab.1 Membership degree of the better parameter
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Fig.5 Optimization results of transplanting mechanism

with planetary elliptic gears parameters
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