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Parameter Optimization of the Six-Air-Cushion Boots
Walking Concept Vehicle

HE Dengbo, MA Cong, YU Fan, LUO Zhe
(School of Mechanical Engineering, Shanghai Jiao Tong University, Shanghai,200240,China)

Abstract: It has been a difficult but hot subject to improve the vehicle trafficability in some
complex soft-terrain environments in the research area for off-road vehicle dynamics and control.
Based on previous study for a semi-tracked air-cushion vehicle, a novel soft-terrain concept
vehicle with a walking mechanism by using six air-cushion boots is proposed. The vehicle motion
is realized by a driving-gears while the boots vertical motion is realized by air charging or
discharging. In this paper, the structure and working principle of the vehicle are described firstly.
Then the constraint conditions are proposed according to the structure and working mechanism of
the new walking concept vehicle. With the constraint conditions, the mathematical equations are
established and the multiple-constraint condition optimization is conducted in matlab in order to
determine the structure parameters of the six-air-cushion boots walking concept vehicle.

Key words: Soft-terrain vehicle;Air-cushion boot;Structure design;Multiple-constraint condition
design
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