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Recently, we developed our Virtual Cycling Environment (VCE) [1], which integrates a real bicycle into a
virtual 3D environment with vehicular mobility and
network simulation of V2X. Our bike on a stationary
bicycle trainer (exercise rollers) is equipped with a
number of sensors to enable the user to drive within
this environment. In a first empirical study, we investigated how the VCE can be used to evaluate modern Advanced Driver Assistance Systems (ADAS) integrated with both cars as well as the bicycle.
In order to evaluate the realism of the cycling behavior in our simulation, we need to compare it to cycling behavior from the real-world. Our VCE already allows
us to record traces of this behavior, such as positions, speed, and heading of the bicycle. However, we are
still lacking a possibility of recording such data in real-world experiments.

Goals
The task of this thesis is to setup a measurement framework for real-world cycling experiments with a real
bicycle. This framework should consist of, but is not limited to, sensors for measuring the speed, acceleration,
and heading of the bicycle as well as antennas for GPS positions. Using this data, traces similar to the ones
from the VCE should be recordable and usable for later evaluation and comparison to the cycling behavior
from the VCE. These traces will also help us to develop a simulation model for realistic cycling behavior later
on.
Furthermore, the framework should provide a V2X communication interface for doing real-world Bike2X
experiments. It should be realized by using our OpenC2X1 platform and integrating corresponding hardware
into the framework. Using this interface, we will be able to study Bike2X communication and test potential
ADAS in realistic scenarios.
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Linux & command-line, Raspberry Pi 3, micro-controller, basic electronics understanding
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