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The manuscript submitted by Jiří Havel is made of 93 pages and divided in 7 chapters. This 
doctoral thesis describes the research works of the author made from 2008 to 2012 in the 
context of line detection using Hough Transform. A focus is given to line parameterizations 
and especially point to line mappings and their use in efficient line detectors. Hough 
Transform being a widely used technique in computer vision, the topics explored in this thesis 
are definitely of great interest. 
 
 
In Chapter 1, the author recalls the context of this work and provides the structure of the 
manuscript. A summary of the main contributions is also given.  
 
Chapter 2 is dedicated to the Hough Transform. After a review of Hough Transform main 
variants, specific attention is given to its relation with two integral transforms (Radon and X-
Ray transforms), which will be used in the next chapters.  
 
Line Parameterizations are addressed in Chapter 3. Different parameterizations models are 
carefully reviewed by a comprehensive description, together with solid mathematical contents. 
Following this survey, a new method based on parallel coordinates and called PClines is 
introduced. It leads to efficient line detection schemes, and shares many features with the 
Parallel Axis Transform independently proposed by El Mejdani et al (Pattern Recognition, 
2008). Finally, an evaluation of PClines against other models is provided to assert its interest. 
The PClines method has been published by the author in one of the best conferences in the 
field of computer vision (CVPR, 2011). 
 
The next chapter of the thesis, Chapter 4, focuses on a specific kind of line parameterization, 
namely point-to-line mappings. Jiří Havel relies on a previous theoretical work from 
Bhattacharya et al (Pattern Recognition Letters, 2002) related to point-to-line mappings, and 
brings new theoretical developments to this model (e.g. the expression of convolution from 
the image space to the parameter space which is of first interest). This chapter is claimed to 
present the main contribution of the dissertation, by studying the ability of point-to-line 
mappings to solve line detection problem. Its content has been submitted to an international 
journal.  
 
In order to illustrate the practical interest of the previous theoretical developments, Chapter 5 
then explores some applications of the line parameterization models. Indeed, these models 
can be used to detect lines and regular grids, thus leading to the detection of checkerboard-
like pattern (or QR codes, marker fields) in the context of camera localization and augmented 
reality. This application (still in progress) has been the topic of two recent conference papers 
(ISMAR, 2012) co-authored from the author. 
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Chapter 6 is dedicated to hardware acceleration of Hough Transform-based line detections. 
Point-to-line mappings are considered to avoid inefficient management of curves in the 
parameter space faced by classical Hough transform. The proposed schemes have been 
published in two conferences (including SCIA, 2011) and submitted to an international journal. 
Following efficient algorithms, a comprehensive set of experiments is given to help 
understanding the behavior of line detectors with respect to various hardware (CPU, GPU, etc).  
 
The final Chapter 7 is providing a summary of the dissertation and related contributions. It is 
followed by an adequate list of references. 
 
 
Conclusion 
 
In this doctoral thesis, Jiří Havel focuses on line detection and the Hough Transform paradigm, 
a widely used framework in computer vision. Besides addressing topical problems, the 
dissertation is well written, enables incremental reading from basic notions to more advanced 
algorithms, and includes some solid mathematical foundations as well as algorithmic 
developments and experimental evaluations. 
 
The contributions with respect to the current state-of-the-art are numerous and substantial: a 
new method of line parameterization called PClines, some proofs of properties of point-to-line 
mappings, implementation of hardware accelerated Hough Transform, and real-time detection 
of marker fields. As a whole, they illustrate the abilities of Jiří Havel to bring original 
theoretical, methodological, experimental, and applied developments.  
 
Moreover, the strength of these contributions has led to publications in top rank conferences 
(e.g. CVPR 2011) and journals (e.g. IEEE Transactions on Parallel and Distributed Systems), as 
well as a co-authored book to be published by Springer. Several other papers have also been 
submitted to international journals in image processing and computer vision. Co-authoring 1 
book, 4 papers in international journals, and a few papers in international conferences, Jiří 
Havel has already a strong publication record. 
 
The doctoral thesis presented by Jiří Havel highly meets expected standards for the release of 
a European PhD, and as such fulfills all the requirements of the proceedings leading to PhD 
title conferment of the Faculty of Information Technology, Brno University of Technology. I 
thus strongly support the application of Jiří Havel to a PhD degree in Computer Science and 
Engineering. 
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