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The objective of this master thesis is to provide the RoboCup team of the University of Liège with
a locomotion system for their humanoid robot. RoboCup is an international competition, the ultimate
goal of which is to built robotic soccer players that would be able to beat the human World Cup
champion team in 2050. This task is threefold. First, a locomotion control method has to be chosen.
Second, the architecture and design of the method, adapted to our robot, have to be detailed. Third,
tests have to be conducted in a simulator.

The approach chosen is biologically inspired and has been created by Tobias Luksch in his PhD
thesis “Human-like Control of Dynamically Walking Bipedal Robot”. This method was proposing two
locomotion modes: keeping the balance while standing and walking dynamically. In this work, the
method is summarized and the adapted architecture is presented. Every elements of the method has
been implemented for the first locomotion mode. However, the adaptation for the second locomotion
mode does not require a substantial work as the skeleton would be the same as for the first one and
a lot of implementation challenges have already been tackled. Then, this stable standing locomotion
mode has been implemented in the Blender simulator. The implementation on a simplified model first
allows to validate the method. Then, several limitations of the simulator have been encountered for
the complete model of the robot. The physics engine does not always behave realistically, and the
method would probably give better results in reality, out of the simulation environment.

To conclude, the implementation of the chosen control method has been completed by giving
solutions to technical and design challenges. The approach chosen seems very promising after the tests
performed on the simple model. Nevertheless, the choice of another simulator is necessary to complete
the tests and the implementation of other locomotion modes.
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