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Multi-objective Optimization Design of a Bionic Parallel Oculogyric Mechanism

CHENG Yuanhao, WANG Sun’an, YU Dehong
(School of Mechanical Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: To ensure requirements of wide search range and smooth and continuous target-tracking in the low-altitude
airspace visual monitoring system, a bionic parallel oculogyric mechanism is designed to simulate the function of human
extraocular muscles according to the bionic principle. Most of the existing parallel oculogyric mechanisms adopt the single-
objective optimization, which can’t simultaneously optimize the dip angle of the moving platform and the motion perfor-
mances including the motion precision, the mechanism dexterity and the motion transmission performance. In order to
overcome the problem, non-dominated sorting-based genetic algorithm-II (NSGA-II) is used to optimize the structural pa-
rameters of the mechanism under the constraints of the installation, driver size and hinge angle. An experimental prototype
is developed according to the optimized structural parameters. The actual measurement results show that the mechanism
designed can achieve satisfactory results in terms of the maximum dip angle and the integrated motion performance of the
moving platform, and the dip angle of 55.94° and the precision of 0.01° are realized by the moving platform, which are better
than the human vision system as well as related research, and also meet the needs of low-altitude airspace monitoring.
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Fig.1 Anatomical structure of human extraocular muscle
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Fig.2 Schematic diagram of the parallel oculogyric mechanism
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