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(Study on leg-track hybrid motion for traversing and handling tasks by hexapod
tracked mobile robot)

Ec” K K¥t (Taiga Sasaki)

A robot has been developed that can perform tasks such as transportation at disaster or work sites in place of
humans. Such a robot needs to have both a high level of mobility and working ability. The author has therefore
developed a hexapod tracked mobile robot. The robot is able to perform static walking using six legs and
crawler-based traveling. The leg has 4-DOF mechanism and can be used as a working arm. In addition, the robot
is able to perform leg-track hybrid motion using the legs and crawlers.

In this thesis, firstly, we consider a leg-track hybrid motion of "stepped-gap traversing with object carrying™ by
the hexapod tracked mobile robot. The robot is able to perform carrying object by middle legs and traversing a
wide gap with steps by supporting the track driving using front and rear legs simultaneously. Based on a model
of this motion, we analyze the gap width and the step height that can be traversed by the relationship between the
robot body and the position of the leg tip in the motion. In addition, we propose the autonomous motion of the
stepped-gap traversing by this robot according to gap width and step height detected by the 2-D distance
measurement system using servo motor equipped with an infrared sensor. We measured the step height and gap
width, and based on measured step height and gap width in actual environments, we conducted an experiment of
autonomous motion of “the stepped-gap traversing”

Secondly, we consider a motion for "object-retrieving under a board" in which the robot retrieves a hidden
object under a board. We proposed a motion of "object-retrieving under a board” model and calculated the forces
obtained at the leg tips based on the equilibrium between forces and moments to determine if the movement was

feasible.
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