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Abstract T 167835

This thesis presents the design and analysis of a model of single leg robot with
three-axis movement. The physical model consists of two joint-links, constituting a
four-degree-of-freedom mechanism. The first joint represents a two-degree-of-
freedom leg with the height of 100 cm, which is placed upright on a stable floor.
Another two-degree-of-freedom mechanism is the second joint supporting a circular
plate of 121 ¢m diameter. On the plate is a ball which is used to simulate the external
force acting on the model. Under the plate are three load cells placed at 120 degrees
apart to measure the weight of the ball. The measurement from the load cells are also
used to determine the position of the ball. The purpose of the thesis is to obtain the
mathematical model of the constructed single leg robot. The Lagrange-Euler equation
is used, in conjunction with direct and inverse kinematic equations, in the formation
of the dynamic equations of the model. Two control techniques, namely computed
torque control and nonlinear decoupled feedback control, are used to validate the
model. The experimental results and the simulation results are in good agreement.
This shows that the mathematical model obtained is fairly accurate. The single leg
robot constructed in this thesis together with its mathematical model will be used as
an experimental setup for further investigations of more advanced control algorithms.
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