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Abstract

This thesis was a part of the still ongoing research project Machine Vision-
based Context-aware Intelligent Driver Co-pilot (MIDCO) of the Trans-
portation Informatics Group at Klagenfurt University. The main objective
of this project is the development of an intelligent co-pilot system, which
assists human drivers in their driving tasks. MIDCO is to represent a
technically mature Advanced Driver Assistance System (ADAS).

As for this thesis, it focuses on both, the practical design and development
of a simulation and testing framework for a vision-based ADAS and the
fundamental scientific questions of moving camera systems in the context
of the ADAS:

1. Can each camera of a moving multi-camera system automatically de-
termine its extrinsic parameters without an overlapping visual field?

2. Can the distance to an object be measured with an uncalibrated
moving camera in combination with the vehicle’s speed?

This study explores state-of-the-art ADAS and compares them to each
other from the perspective of the system and the sensors. Cameras will
play an important role in the spatio-temporal modeling of the car’s sur-
roundings in the near-future since enough computational power will be
available inside vehicles to process the high amount of data delivered. A
basic need of ADAS is a a spatio-temporal model of the vehicle’s surround-
ings, which is why current concepts for depth determination with cameras
are outlined.

What is documented in the practical/technical part of the thesis are a
car-like robot testbed, a virtual reality simulator and vision modules for
tracking, background segmentation, and object recognition.

The scientific part describes the investigations and the developed ap-
proaches.

The thesis closes with a summary of the main contributions and results
achieved. The appendix includes two additional papers on the topic of
intelligent vehicular technology. Moreover, one chapter of the appendix
is dedicated to an accepted application for a research scholarship in con-
nection to this thesis which presents parts of the future research in this
field.
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