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Report on the PhD thesis by Jakub Lokoc

The topic of the thesis - similarity search in metric and nonmetric spaces - deals with
management of complex unstructured data that can be effectively queried using the similarity
search concept. As the complexity of available data grows, the traditional data management
methods based on relational database model or keyword search become inappropriate. In
particular, in multimedia databases the objects (images, video, audio) are represented by
complex numeric descriptors, while relevance of database objects to a query object is
determined from pairwise similarity of the descriptors. However, the computational
complexity of the similarity (or distance) function is often superlinear (wrt object size), so
there is a need to minimize the number of distance computations using an index. The metric
space model is a suitable framework for indexing similarity (by so-called metric access
methods), because the metric postulates, required to be fulfilled by the distance function,
allow to partition the database and efficiently prune the data space when searching.

The candidate's work in this thesis follows the research in the area of metric access
methods, namely, developing the M-tree structure. In Chapter 1, the reader is introduced into
the problem of similarity search in metric spaces, while Chapter 2 presents the M-tree
structure and related work. The first candidate's contribution is described in Chapter 3, where
two novel construction techniques (forced rernsertions and hybrid-way leaf selection) of the
M-tree are presented. Another contribution to improved M-tree construction is introduced in
Chapter 4 — the parallel dynamic batch loading. The impact of the new construction methods
is twofold — in addition to improved performance of indexing, the resulting M-tree hierarchy
is more compact, so that query processing becomes more efficient as well. In the second part
of the thesis the candidate goes beyond the metric space model (i.e., similarities not obeying
the metric postulates). In Chapters 5 and 6 the state-of-the-art approaches to nonmetric
similarity search are presented, while in Chapter 7 another thesis contribution is presented —
the NM-tree structure. The NM-tree is a generalization of the M-tree for exact and
approximate search in nonmetric spaces using the TriGen algorithm. An. important property of
NM-tree is its ability to control the retrieval accuracy at query time.

The thesis demonstrates a comprehensive insight of the candidate into the domain,
while the proposed contributions to the research area are significant and original. In particular,
the candidate proved his ability to incorporate novel complex algorithms and techniques into
existing solutions, pushing their applicability into new contexts.

The results presented in this thesis have been published in proceedings on a number of
representative international conferences (IEEE, Springer, ACM) and also in an international
journal (Elsevier). It should be emphasized the candidate finished meAesis-within^-^r^f
study, while his papers already got 3 citations.

I recommend the candidate to obtain the PhD degree.
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