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Goals and Contributions 
The thesis investigates into designing soft computing methods for road traffic prediction. The main goal 

of the thesis is to propose a general framework for applying the multi-objective evolutionary prediction 

and evaluate the proposed framework using selected case studies. The thesis tries to take this challenge 

by proposing and testing the performance of predictive models based on support vector regression (SVR) 

using an evolutionary algorithm for parameter selection. This research work is quite important for the 

applied AI research, which has been a hot topic for developing novel and improved algorithms for real-

world road traffic prediction. The proposed adapted approaches contain novelty and originality. 

Organization, style, and language 
The first chapter is introduction it contains goals description. The second chapter surveys categories of 

traffic data, data collection methods, and traffic sensors technologies. The third chapter describes the 

machine learning algorithms. The difference between the supervised and unsupervised learning situation 

is described. This chapter is mainly focused on two machine learning algorithms often used for traffic 

prediction neural networks and SVR. 

The fourth chapter deals with the multi-objective optimization and multi-objective genetic algorithms. 

There are described the goals of multi-objective optimization and the techniques allowing to convert the 

multi-objective problem into a single objective problem. In the fifth chapter, is specifies the types of traffic 

flow models, their structure, and advantages and disadvantages. Then the summary of previously 

proposed machine learning techniques for traffic forecasting is provided. 

Chapter seven describes a new method for estimation of missing values in traffic density maps. The 

chapter also contains the comparison with quadratic programming approach. The eight chapter focuses 

on multi-objective optimization of input sensor selection for support vector regression. Here, the multi-

objective approach is compared with the single objective optimization.  

Chapter nine describes the multi-objective selection of input sensors in the area of travel times 

forecasting. The proposed method is compared with the prediction based on license plate reading. The 

goal is to improve the quality of prediction by simultaneous optimization of the input sensors and the SVR 

meta-parameters. The results for this new method are given in Chapter ten. The comparison with other 

methods is given in Chapter eleven. Chapter twelve concludes this thesis. 

The main disadvantage is pages is not numbered.  

Some symbols are used but not introduced Chapter 2.4 x1 and x2 is used but not introduced.  

 



Author's publications 
The list of author's publications is good. It contains six conference papers some of them are published in 

IEEE Intelligent Transportation Systems Society. The core results are published at relevant conferences.  

The number of publication is sufficient to defend the submitted thesis. 

 

Questions 
1. What means x1 and x2 in Chapter 2.4? Where is difference between road section [x1, x2] 

and start and end position (x1, x2)? 

2. Please explain how you compute min-max normalization in equation (3.7). How you manage to 

compute MIN and MAX? 

3. I don't understand chapter on parallel implementation (10.3) In Figure 10.5, are presented 

experiments of the parallel version of proposed method.  Speedup is not so good it looks like for 

few (2-3) CPU you get better speedup than more CPU (12-15). Why do not use some standard 

approach for GA parallelization e.g. D. Whitley, S. Rana, R.B. Heckendorn,  

The island model genetic algorithm: On separability, population size and convergence, Journal of 

Computing and Information Technology 7, 33-48, 1999. 

Summary 
Overall, the candidate presented a comprehensive investigation, proposed methods and reached 

appropriate conclusions. The proposals are well-explained approach a related research issue and obtained 

good experimental results. If all addressed and answered appropriately to the issues and comments raised 

and provided above, I would say the Ph.D. thesis was written and submitted by Jiří Petrlík can be accepted 

and doctoral degree can be awarded to the author after a successful defense. 
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