
Review of a Doctoral Thesis entitled Query by Pictorial Example
submitted by a PhD candidate Mgr. Pavel Vácha

The thesis of the PhD candidate addresses the problem of the Content-Based Image Re-
trieval (CBIR) for a specific case when images to be searched are textures. The textures
of real materials can be acquired under varying viewpoint and (spectral) illumination.
The candidate develops novel methods for capturing the texture characteristics (that is,
comes with new texture parametrizations), and evaluates these methods in a number of
experiments against the state of the art methods. Additionally, the thesis comprises four
applications of the methods developed.

The thesis reads very well, and its structure is quite well thought through. While this
is generally true for the whole thesis, I wish to point out that the introduction is written
especially well, giving the reader a clear idea of what the thesis is about, bringing a good
overview of the state of the art, and putting the topic of the PhD and of the results obtained
firmly into the global picture. The author also did not fail to include any important and
‘common sense’ material into the thesis, an example of which is Table 6.1 (and similar
ones) which capture the number of parameters needed by each of the tested methods—a
very important information indeed. My complaints are of only minor nature. The first
one is, not all equations in the thesis are numbered. This is a practice which should not
be followed: Not only the author of the text but also the readers must have the means
of referring to any equation (for whatever reason). The other one is about Section 8
(Conclusions) which, I think, might be broader and more detailed.

I have a limited number of recommendations for improving the text or the presentation of
the math in the thesis. These recommendations are formal, they are marked in my copy
of the thesis, and I am not going to put their list to this review explicitly.

The methods for texture parametrization are based on Markov Random Fields (MRF)
representation. The author develops several approaches, including Causal Autoregressive
Random models and Gaussian Markov Random Field model. The methods are evaluated
and compared with the state of the art methods. The results indicate that the proposed
methods are quite competitive compared to the existing methods. An interesting quality
of the proposed approach is that it does not deteriorate that quickly in the presence of
noise, unlike widely used Local Binary Patterns (LBPs) which indeed do (due to their
construction principles).

I appreciate the inclusion of four applications of the methods into the thesis. The first two
applications demonstrate nicely the usefulness of the developed algorithms for texture
image retrieval. The third application contributes to the field of psychophysics of texture
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recognition, and the fourth one is a very practical medical application. It is quite satisfying
to see such a broad spectrum of applications.

Before I conclude my review, I would like to pose some questions/comments which might
perhaps be clarified during the PhD thesis defense.

• In Figure 6.1, it seems that pictures taken under different spectral illumination are
actually images of the same physical piece of object surface. This represents cer-
tain dangers for evaluation; one could easily over-fit the models and possibly over-
estimate the recognition rates.

• When talking about rotation invariance in Section 2.3.2, you do not explicitly talk
about Varma, Zisserman’s MR4/8 approach. Can you classify it to one of the sug-
gested groups of methods.

• Could you go into more detail regarding the proposed Future Work in the Conclu-
sions section.

• Could you re-iterate the Mäenpää-Pietikäinen argument, and your contrary view, on
the texture/color separation (see page 10). Here is my view: For applications, fusing
texture and color can indeed be beneficial. But for fundamental texture research,
color is usually discarded altogether (which is a reasonable and justifiable practice).

To conclude, the contents of this thesis is of a very good quality, and the results published
in the thesis are substantial. The applications presented in the thesis span a broad spec-
trum, and their implementation is quite mature. The thesis itself presents the material in a
form which is more than sufficient. The candidate has a very reasonable publication track
record, mainly on very good (although perhaps not the top-competitive) conferences. I
am sure that the results would deserve to be prepared in a form of a manuscript to be
submitted for a journal publication.

I therefore claim that the PhD candidate has proven his abilities to work independently
towards novel methods in his research field, and possesses the tools necessary for con-
ducting good quality research. I, therefore, have no reservations in recommending the
submitted thesis for further procedures in the process of granting a PhD degree to the
candidate.

In Prague on February 21, 2011

Mgr. Ondřej Drbohlav, PhD
Czech Technical University in Prague,
Faculty of Electrical Engineering
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