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The CyberRunner project introduced in [1] is
based on the popular maze ball game and
breaks the current world record using ma-
chine learning techniques.

CyberRunner [1], ETH Zurich

Besides this fascinating performance, the
project is an interesting hardware platform
that can be used as an attractive technical
demonstrator for research related to nonlin-
ear and nonsmooth mechanics as modeling,
control and machine learning. Thereby, it en-
compasses challenging issues in hardware
design, electronics and hardware program-
ming.

This thesis aims to design and build an auto-
mated maze ball game, similar to the Cyber-

Runner. Specifically, the goals of this thesis
are

• design of the automated maze ball
game, including the selection of the
necessary hardware components, con-
struction and 3D printing of the motor
adapters

• assembling of the system’s hardware
and electronics

• programming of a simple joystick inter-
face to control the motion of the game
board

• development of a motion capture sys-
tem that detects the position of the ball
using OpenCV [2]

• motion control of the ball on a flat game
board without walls

• identification of the restitution coeffi-
cient between the ball and the board

• simulation of the ball game dynamics

The overall goals of this project will be ad-
justed based on the thesis type.
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