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Review of PhD thesis “Multi-objective genetic algorithms in road traffic prediction” of Ing. Jiří
Petrlík.

The thesis consist of 105 pages plus 9 pages of  Appendix A describing prediction results, 2
pages of Appendix B summarising students publications, SW products and research projects
and grants. The thesis end with 10 pages of bibliography containing 150 references.
From the formal viewpoint, the work is written in readable English language only with small
number of errors. The work is divided into 12 main chapters and huge amount of sub-chapters
(their list contains about 4 pages). There are problems with sub-chapter numbering, because
The chapter 12 starts as conclusion in the main text ant continues in the Appendix A. On the
opposite side, Appendix B is not listed in the work content.
I  have not  found the system of reference numbering. List of bibliography references is not
organised alphabetically and it also does not respect order of citations in the work – the first
reference in the Chapter 1 has number [133].
The thesis are divided into the following chapters:
Chapter 1 – Introduction
Chapter 2 – Traffic data and Their Acquisition
Chapter 3 – Machine learning algorithm
Chapter 4 – Multi-objective optimization using evolutionary algorithms
Chapter 5 – Road Traffic Flow Modeling
Chapter 6 – Analysis of available traffic data
Chapter 7 – Estimation of missing values in traffic density maps
Chapter  8  –  Multiobjective Selection  of  Input  Sensors  for  SVR Applied to  Road  Traffic
Prediction
Chapter  9 – Multiobjective Selection of Input  Sensors for Travel Times Forecasting Using
Support Vector Regression
Chapter 10 – Optimization of Meta-parameters of SVR Applied to Road Traffic Forecasting
Chapter 11 – Discussion and Comparison with Other Methods.
The  chapter  1  introduces  into  the  problem, defines goals  of  the  thesis  and outlines their
structure. The next one describes basic approaches to traffic modelling an sensors used o traffic
measurement.  Then,  the  chapter  3  is  devoted  to  description  of  supervised  learning,  data
preprocessing including dimensionality reduction, short introduction into neural networks and
description  of  support  vector  machines.  Chapter  4  is  dedicated  to  discussion  of  various
approaches  to  multi-objective  optimization  problem  including  Pareto  dominance,
transformation  of  multi-objective  problems  into  single-objective  one,  genetic  algorithms
including applied one. The next chapter speaks about traffic flow modelling, relations between
traffic  variables  and  various  traffic  prediction  methods.  Chapter  6  discusses  traffic  data



analysis, used data sets and related data preprocessing. Following chapter describes estimation
of missing values,  especially using genetic algorithm. Chapter  8  then discusses method of
proper sensor selection for traffic prediction because it is hard to analyse full data. In the next
chapter,  the analogical problem for travel time forecasting is solved. In this chapter  multi-
model approach is applied in sub-chapter discussing dynamic model switching. The following
chapter then discusses optimization of parameters of road traffic support  vector  regression.
Within this chapter,  also the second travel time problem is analysed. The chapter 11 brings
comparison with other  methods for all three problems solved in this work  – missing data
inputation,  road traffic prediction and travel time problem. The last  12th chapter  concludes
whole work.
There are defined 7 goals in the work
- To propose a general framework for applying the multi-objective evolutionary optimization
paradigm in the context of soft computing methods used in the area of traffic prediction a
travel time estimation.
- To evaluate the proposed framework using selected case studies. The subgoals are defined as
follows:
– To propose a new method for estimation of missing values in traffic density maps using a
multi-objective genetic algorithms and compare this method with a  conventional quadratic
programming approach on real world data.
– To propose a new multi-objective method for selection f input data (sensors) for support
vector regression, in the task of short time traffic forecasting.
– To evaluate the method for multi-objective selection of inputs for support vector regression
in the task of travel times forecasting.
– To further improve the traffic prediction by simultaneous multi-objective optimization of
input variables and meta-parameters of support vector regression.
– To provide an efficient parallel implementation of proposed methods.
This PhD work is more transportation than computer science oriented than I expected. It is not
the reproach, but the fact. 
There are also some problems in language and typography – some words are written in both
two ways , e.g. multi-objective and multiobjective. Some chapter title use capitals – chapters 2,
5, 8-11, others not. There are missing lists of symbols, figures, symbols and abbreviations. It
makes reading of the work difficult. There is only few information about developed SW and
this SW is not a part of these thesis. There is used specific form of  page numbering, when only
the first page of each chapter is numbered and others not. It avoids question about sense of
dividing of the work into large number of sub-chapters which are referenced in chapter list, but
it is difficult to find them in the text printed without relevant page numbers.

I have the following question:
All goals of your work was satisfied except the last. In the work I was not able to  identify
improvement of parallel implementation of proposed method in comparison to  non-parallel
one. There are comparisons to other methods.only  Can you demonstrate these improvements?

The work subject is actual from the viewpoint of today state of art.
There  are  original parts  bringing scientific merit,  especially application  of  soft  computing
algorithms to missing data inputation, road traffic prediction and travel time problem.
The kernel of the work was published in referenced works. These works were published on
appropriate level publications.
The candidate is co-author of 6 works and it gives evidence he is able to produce scientific
work.



From these reasons I recommend the work for defence because it respects commonly accepted
requirements with respect to above listed problems and Ing. Jiří Petrlík to grant PhD title.
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