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By Prof. Tania Koleva Pencheva, PhD
Institute of Biophysics and Biomedical Engineering — Bulgarian Academy of Sciences

For the concourse for promotion to the academic position ,Professor”,
announced in State Gazette, Vol. 98 from 17.11.2020
Higher Education Area: 4. Natural Sciences, Mathematics and Informatics
Professional Direction: 4.6. Informatics and Computer Sciences
Scientific Specialty: Informatics

Candidate: Assoc. Prof. Olympia Nikolaeva Roeva, PhD

Review of the presented materials ' o

With Ordinance No. 20/15.01.2021 of the Director of the Institute of Biophysics and Biomedical
Engineering — Bulgarian Academy of Sciences (IBPhBME-BAS), | have been appointed as a member of the
Scientific Jury of a concourse for the academic position ,Professor” where the only candidate is
Assoc. Prof. Olympia Nikolaeva Roeva, PhD.

As a member of the Scientific Jury, | have obtained:

1. Documents regarding the candidate’s participation in the concourse.

2. Copies of the publications, presented for participation in the concourse.

In the presented form, the documents of Assoc. Prof. Olympia Roeva are in full compliance with the
requirements stipulated in the Academic Staff Development Act in the Republic of Bulgaria (ASDARB), as well
as the Regulations for its applications approved by the Council of Ministers, BAS, and IBPhBME-BAS.

Short biographic notes

In 1998, Olympia Roeva was awarded a MEng degree in Bioelectroengineering in the Technical
University of Sofia. Her academic career started as a specialist in the Institute of Microbiology “Stefan
Angelov”, BAS (1998-2001), followed by a regular PhD in Bioautomation in the “Mathematical Modelling,
Optimization and Process Control” Department of the Centre of Biomedical Engineering ,Prof. lvan Daskalov”
(CLBME-BAS, 2001-2004), and continued as a research associate in CLBME-BAS (2004-2009). In 2007, she
defended her PhD dissertation titled “Application of Genetic Algorithms to Functional States Modelling in
Cultivation of Escherichia coli“. Since 2009, Olympia Roeva has been an Associate Professor in the CLBME-
BAS (until 2010) and in its successor the IBPhBME-BAS (after 2010), at the “Bioinformatics and Mathematical
Modelling” Department. The scientific research activity of Assoc. Prof. Olympia Roeva is in the area of
application of contemporary engineering and computer science approaches, including artificial intelligence,
to the purposes of modelling, optimization and control of bioprocesses.

Publication, lecturing and expert activities, and project participation

For participation in the concourse for promotion to the academic position “Professor”, Assoc. Prof.
Olympia Roeva has presented 29 scientific publications, of which 15 papers in impact-factor journals,
12 papers in impact-ranked journals, and 2 book chapters, indexed in Scopus (one of which also with
impact-rank). It is worth noting that two of the 15 papers with impact-factor are in the Q1 category, and four
are in the Q2 category. Four of the presented 29 publications are written by the author alone, and in 16 of
the rest 25 co-authored publications Assoc. Prof. Olympia Roeva is the first author, while in four of the papers
where she is the second author, her participation is equivalent to that of the first one. This fact is an
irrefutable demonstration of the personal input of the candidate in her research developments. | recognize
all publications by Assoc. Prof. Olympia Roeva, which have been presented for the concourse, as fully
compliant with the requirements for proven excellence of the scientific publications, as well as strictly
relevant to the thematic scope of the concourse.

In the ,Detailed Reference for the requirements for Professor”, the publications of Assoc. Prof.
Olympia Roeva are presented, as follows: according to Indicator B4 — 10 publications, including 4 with impact-
factor, and 6 with impact-rank; according to Indicator G7 — 19 publications, including 11 with impact-factor,
5 with impact-rank and 2 book chapters, one of which is with impact-rank.



The total scientific production of Assoc. Prof. Olympia Roeva consists of 223 scientific works,
including 6 monographs, 174 papers in peer reviewed international and national journals (of which 19 with
impact-factor and 43 with impact-rank) and conference communications published in full text.

Also, a reference has been presented for Assoc. Prof. Olympia Roeva’s participation in 38 scientific
forums — international and national conferences that have taken place in the period after her being awarded
the academic title ,Senior Research Associate |l deg.”/academic position ,Associate Professor”, where she
has given 49 oral or poster presentations.

Information is provided about 136 citations of the publications presented in the concourse alone.
Besides these, in her professional CV, Assoc. Prof. Olympia Roeva has indicated 1000 citations of 153 of her
publications (with excluded self-citations), of which Scopus contains 402 citations of 91 of her publications
(with excluded self-citations). Again according to Scopus, the h-index of Assoc. Prof. Olympia Roeva is 11
(with excluded self-citations).

For participation in the concourse, Assoc. Prof. Olympia Roeva is providing a reference for her
participation in 9 scientific projects, 3 of which are international ones, where she has been the coordinator
of one of the projects funded by the National Science Fund of Bulgaria. Again from her professional CV,
it becomes clear that throughout her academic career, Assoc. Prof. Olympia Roeva has participated in
18 scientific projects, 5 of which are international.

In the 2008-2009 academic year, Assoc. Prof. Olympia Roeva was responsible for the exercises in the
lecture course on ,Generalized Nets” in the Technical University of Sofia, and in the period 2016-2018 — for
the exercises in the lecture course on , Intelligent Systems” in the Faculty of Technical Sciences at the Burgas
University “Prof. Dr. Asen Zlatarov”. It is worth noting that both disciplines are within the thematic scope of
the concourse. In the period 2014-2016, Assoc. Prof. Olympia Roeva was a scientific supervisor of one
independent PhD student in the Professional Direction 4.6. ,Informatics and Computer Sciences”, who
successfully defended her thesis in 2017, thus meeting that specific requirement of IBPhBME-BAS.
| am strongly convinced that Assoc. Prof. Olympia Roeva has the capacity for a more active lecturing activity,
as well as for supervision of master and PhD students.

The expert activities of Assoc. Prof. Olympia Roeva are complemented by her membership in the
editorial boards of the International Journal Bioautomation and the Bulletin of Electrical Engineering and
Informatics, her work as a peer reviewer of more than 100 papers for international and national journals,
her participation in the scientific juries of PhD defence procedures, as well as her membership in the
organizational committees of multiple international and national scientific forums.

Assoc. Prof. Roeva’s scientific research activity has received an independent external evaluation by
her being honoured with several prestigious awards, including a diploma and certificate in two concourses
of the Union of Scientists in Bulgaria: for Young Researcher’s Scientific Excellence (in 2008) and for Scientific
Excellence of Researchers older than 35 (in 2014).

All of the above presents the candidate in the concourse for promotion to the academic position
“professor” Assoc. Prof. Olympia Roeva as a fully competent specialist in the area of application of artificial
intelligence methods to mathematical modelling, process control and optimization. In the light of the
undeniably high level of her publications, | would encourage Assoc. Prof. Olympia Roeva to consider in near
future the possibility to prepare a dissertation thesis for the scientific degree “Doctor of Sciences” (DSc),
or at least to collect the achieved results in a published monograph.

Analysis of the main fundamental and applied research contributions

Assoc. Prof. Olympia Roeva has presented an Author’s Reference with her research contnbutlons
grouped in two separate categories: contributions related to her habilitation thesis (publications under
Indicator B4 in the presented ,Detailed Reference for the requirements for Professor”), and contributions
beyond the habilitation thesis.

In the first category of contributions, related to the habilitation thesis, Assoc. Prof. Olympia Roeva
outlines 3 contributions of purely scientific nature, 2 contributions of applied scientific nature u
1 application contribution. The scientific contributions reflect the long-term purposeful research activity of
Assoc. Prof. Olympia Roeva in the area of metaheuristic algorithms adaptation, as well as development of
hybrid algorithms aimed at improving the solutions’ precision and decreasing the computational resources
needed for the purposes of parametric identification of nonlinear models. A procedure has been developed
for finely tuning the parameters of a metaheuristic algorithm, with a research conducted on their influence



on the efficiency of Genetic Algorithms and the Artificial Bee Colony algorithm. The applied scientific
contributions address the adaptation of metaheuristics and hybrid techniques with the aim of their first-time
application (except for Genetic Algorithms) to solving the problem of parametric identification of nonlinear
mathematical models of fermentation processes, which has resulted in new mathematical models exhibiting
higher precision. Research and comparison have been performed regarding the behaviour of the developed
hybrid techniques against the behaviour of the non-hybridized metaheuristics, as well as against some of the
classical methods of mathematical optimization. | regard as a considerable effort the so-formulated
application contribution for software implementation in the Matlab environment of all the metaheuristic
algorithms adapted for solving of the problems under discussion, as well as the proposed hybrid techniques.

As contributions beyond the scope of the habilitation thesis, Assoc. Prof. Olympia Roeva has
formulated 2 scientific and 2 applied scientific contributions, which generalize research developments in the
field of: application of the metaheuristics, their hybridizations and other methods of artificial intelligent for
process monitoring and control; application of the method of InterCriteria Analysis for estimation of the
influence of various metaheuristics’ parameters, as well as for assessment of the relations between the
model parameters in problems of parameter identification over the results of optimization procedures, and
application of the apparatus of generalized nets to modelling of metaheuristic and other algorithms and
processes.

I consider the so formulated contributions of Assoc. Prof. Olympia Roeva as being original and
reflecting her overall scientific research activity. | am convinced in my opinion that her contributions are of
essential importance for the advancement of the methods of artificial intelligence and for the expansion of
their areas of application for the purposes of mathematical modelling, process control and optimization.
The high citability of the research works of Assoc. Prof. Olympia Roeva is yet another, completely
independent testimony for the quality of the excellent research results achieved with her active
participation.

Personal impressions
| personally know Assoc. Prof. Olympia Roeva from her work in the “Mathematical Modelling,

Optimization and Process Control” Department of CLBME-BAS, and later on in the “Bioinformatics and
Mathematical Modelling” Department of IBPhBME-BAS. Over the years, Assoc. Prof. Olympia Roeva has
established herself as a responsible, conscientious and highly organized colleague, exceptionally
hard-working and diligent, as well as highly self-demanding. All of these personal qualities are undeniably
demonstrated in the materials presented by Assoc. Prof. Olympia Roeva for participation in the present
concourse for the academic position ,,Professor”.

Conclusion _

In the formation of the final assessment of the candidate Assoc. Prof. Olympia Roeva for promotion
to the academic position “Professor”, the requirements of the ASDARB have to be taken into consideration,
as well as the regulations for its application approved by the Council of Ministers, and BAS, and the specific
regulations of the IBPhBME — BAS. With respect to the presented documents, Assoc. Prof. Olympia Roeva
meets, and even surpasses, the requirements set for the academic position ,,Professor”.

On the basis of the presented concourse documents and the candidate’s publications, which give
visibility of the obtained results, as well as on the basis of the notability of the scientific contributions included
thereof, | take the liberty to recommend to the respected members of the Scientific Jury to propose to the
Scientific Council of IBPhBME-BAS to vote for the promotion of Assoc. Prof. Olympia Nikolaeva Roeva, PhD
to the academic position ,Professor” in Professional Direction 4.6. “Informatics and Computer Sciences”,
Scientific Specialty “Informatics”.
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