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ABSTRACT

The purpose of the research is to design the walking gait for a quadruped
robot and control it actually, based on standard gait and static stability. Through
the gait transition method and the judgment of sensor feedback, the robot can
walk fast and steadily on irregular terrain.

In this research, the computer aided gait planning system of quadruped robot
was proposed to construct the longest trajectory of crawl gait in all directions,
and to design the transition gaits from crawl gait to spin gait which can turn to
any rotation angles. It also can generate'thé:composition gait which is used for
the quadruped robot on the curve:route orirregular terrain. By this way, the
robot can walk everywhere and-avoid the obstacles. In addition, a net based
single chips composition control system with BASIC Stamp 2 and 89C51 was
developed. The system can control the robot stand along without the support of
general personal computer system, and-can control the stepmotors by using the
command data derived based on kinematics and motor theory and retrieve the
feedback data of the unknown terrain information from the sensor. It also
provides the possibility for the robot transforming the gait according to the
terrain information automatically. Then, robot can arrive to the goal steadily and
smoothly.

By the experiments, the quadruped robot (NC-F4) in this research has been
demonstrated to walk with the longest stroke line of crawl gait. The happen
chance of deadlock was reduced while walking with the proposed new gait
transition method. The gait of robot can be transited into other gaits without
slowing down, and can keep steady walking on non-smooth terrain, cross over
or avoid the obstacles on the road. Under the previous verification experiment,
the feasibility of gait transition method and the benefit of computer aided control
system to quadruped robot has been proved.
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