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Virtual Cycling Environment

This thesis is supposed to build upon previous work
on integrating simulation tools covering road traffic
and wireless communications with different types of
real-time driving simulators [1]. We already have
a stationary bicycle trainer (exercise rollers, steer-
ing angle sensor) integrated with this tool chain. In
essence, a candidate can now already ride the bike
in an artificial environment displayed via Unity 3D
and can interact with the system in various ways.

The engineering part

In this thesis, we plan to extend the experimental
setup to make it easier for a candidate to join and
to “feel” like being on a real road. The challenge
is to establish not only the engineering part of this
Virtual Cycling Environment but also to incorporate
psychological expertise for upcoming empirical studies. Part of the thesis work is, therefore, to work on the
display style of the environment (e.g., a cave of multiple monitors or virtual reality glasses). In addition,
the interactions between cyclist and system need to be elaborated to support different types of audio visual
feedback (in both directions).

The psychological part

The task is to design an environment/task for the cyclist in which s/he navigates through traffic for a certain
amount of time. Navigation should be difficult, but not impossible, and difficulty should be dynamically
adapted to the skill of the cyclist. Difficulty should be controlled by clearly defined parameters such as traffic
density, lateral distance, or obstacles on the street. Driving behaviour should be assessed by different criteria
such as speed, precision, accidents or near accidents, collisions. These data have to be tracked online and
analyzed afterwards in dependency of learning/progress as well as the difficulty parameters. Furthermore,
an appropriate assessment of usability, flow or other ratings should be included.

In-cooperation

This thesis is being offered (and will be conducted) in cooperation with PsyLab (Prof. Scharlau).
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