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Stability Analysis of a Hexapod Walking Manipulator over Uneven Terrain

Mahdi Agheli

Department of Mechanical Engineering, Tarbiat Modares University, Tehran, Iran
P.0.B. 14115-143 Tehran, Iran, nategh@modares.ac.ir

ABSTRACT

Many environments are inaccessible or hazardous for humans in which some sort of manipulation such as search and rescue operations,
inspection, repair, maintenance, machining, etc. needs to be done. Examples of such environments include remaining debris after earthquake
and fire, ship hulls, bridge installations and oil rigs. Generally, these locations suffer from lack of appropriate visual, respiratory and safety
conditions for human workers attempting search and rescue, inspection, repair and maintenance. Therefore, it is more appropriate to use
mobile manipulators instead of humans in these environments. The main requirements for a robot to be used in such environments are
having high mobility, high manipulability and more importantly having the capability of maintaining its own balance under different working
conditions. In this paper, a hexapod walking robot, which can be utilized in such environments, is introduced as a mobile manipulator and
investigated in terms of stability. First, a stability criterion called “Foot Force Stability Margin” is introduced and then verified over uneven
terrain. To do so, the introduced criterion was compared with the well-known “Force Angle Stability Margin”. Results showed that “Foot
Force Stability Margin” is applicable and reliable over uneven terrain.

Keywords: Hexapod walking robot, Foot Force Stability Margin, Force Angle Stability Margin.
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