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Design of hexapod walking robots based on workspace maximization

Hamid Rastgar, Mohammad Mahdi Agheli Haji Abadi”

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

ARTICLE INFORMATION ABSTRACT

Hexapod walking robots can be employed for both walking and manipulation purposes. When
manipulating, they have 6 degrees of freedom for top platform, high rigidity, high load capacity, high
speed, and accuracy. On the other hand, it is well known that they have limited workspace when they
are fixed in place for manipulation. Designing a hexapod robot resulting in a maximized workspace can
greatly affect the efficiency of the robot when manipulating. Since radially symmetric hexapod walking
Hexapod, workspace robots can be modeled as three 2-RPR planar parallel mechanisms, we have used the methods and
reachable workspace calculations that are used in this kind of mechanism for designing a radially symmetric hexapod
optimization walking robot. In this paper, after a thorough review on existing methods for calculating and improving
manipulation 2-RPR planar parallel mechanism workspace, an algorithm is presented that results in a maximized
reachable workspace. The merit of the method is that there is no need to calculate the workspace
volume when maximizing it. Also, following this algorithm is necessary for design of the maximized-
workspace robot. In other words, the output of the presented optimization algorithm is a set of robot
kinematic parameters, which guarantees the maximized volume of the robot’s reachable workspace.
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Fig. 1 2-RPR planar parallel mechanism. A radially symmetric hexapod

walking robot consists of three such mechanisms.
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Fig. 2 radially symmetric walking hexapod robot with 2D workspace
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Fig. 3 Different shapes of reachable workspace for 2-RPR planar parallel mechanism
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Fig. 9 Changes in the workspace during optimization
a) Workspace before optimization process b-e) Workspace during optimization process f) Workspace after optimization process
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