
Conversion of representations of 3D geo-objects

To the Faculty of Geosciences, Geotechnics and Mining
of the Freiberg University of Mining and Technology

approved

THESIS

to attain the academic degree of

doctor rerum naturalium

Dr. rer. nat.

submitted

by M.Sc. Mai Phuong Vuong

born on the 8th of October 1980 in Haiduong, Vietnam

Reviewers: Prof. Dr. Helmut Schaeben, Freiberg, Germany

Dr. Bruno Lévy, Inria, Nancy, France

Date of the award: 1st December 2011



Gedruckt mit Unterstützung des Deutschen Akademishchen Austauschdienstes



Shaker  Verlag
Aachen  2012

Berichte aus der Geoinformatik

Mai Phuong Vuong

Conversion of representations of 3D geo-objects



Bibliographic information published by the Deutsche Nationalbibliothek
The Deutsche Nationalbibliothek lists this publication in the Deutsche
Nationalbibliografie; detailed bibliographic data are available in the Internet
at http://dnb.d-nb.de.

Zugl.: Freiberg, Univ., Diss., 2011

Copyright  Shaker  Verlag  2012
All rights reserved. No part of this publication may be reproduced, stored in a
retrieval system, or transmitted, in any form or by any means, electronic,
mechanical, photocopying, recording or otherwise, without the prior permission
of the publishers.

Printed in Germany.

ISBN 978-3-8440-0815-9
ISSN 1618-1034

Shaker  Verlag  GmbH  •  P.O. BOX 101818  •  D-52018  Aachen
Phone:  0049/2407/9596-0   •   Telefax:  0049/2407/9596-9
Internet: www.shaker.de   •   e-mail: info@shaker.de



Acknowledgments
This work has been supported by DAAD (Deutscher Akademischer Austausch Dienst)
and advised by the two supervisors. First of all, I would like to thank DAAD for the schol-
arship that has been awarded to me, that offered the chance to expand my knowledge,
broaden my mind and widen my personal horizon.

I address my great thanks to my supervisor Prof. Dr. Helmut Schaeben for the initial
idea for this thesis, his excellent advices and constant cheering through my doctoral
research.

I am deeply grateful to the co-supervisor of this thesis, Dr. Bruno Levy, for tutoring me
computational geometry and for his excellent research platform Graphite.

I wish to thank all members of the Geoinformatics group for their support during my
research and for being always available for any advice I needed.

I would like to thank the Hanoi University of Technology for giving me the permission
to study abroad.

I owe thanks to Sabine Hübler. Knowing her makes my time living in Germany easy.

I wish to thank my friends for sharing their knowledges and discussing on my research
problems.

Special thanks to my family for supporting me all the time.

Freiberg, September 2011 Mai Phuong Vuong





Abstract
Ever increasingly huge sets of data indexed with reference to 2d, 3d or 4d real space
are being collected in all fields of science and require intelligent data models fore well
performing management. Thus we experience a growing interest in more efficient data
models both in terms of memory and management, especially search and retrieval.

Two features involve modeling objects: geometry and topology. Our data model de-
veloped here comprises a novel representation of the topology of objects in any spatial
dimension and an implicit representation of the geometry in terms of embedding.

Based on the mathematical features of our data model, we develop two algorithms to
convert objects from pixel/voxel mode to boundary representation including topology.
After encoding the algorithms in the development environment provided by Graphite we
apply the conversion to electron back scatter diffraction (EBSD) data to present a typical
application referring to geo- and material sciences.
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