
 

 „ ” 
 

 
: . .  

:  
 

 
: . . ,  " " 

 

1.  

 145 . , 

, .  

 18  30 .  

2.  

 

.  

, .  

,  

,   

 

.  

,  

.  

,  

. 

 

 

.   ,  

. 

 

 

. 

3.  



 

 

 ( ). 

4.  

 126 : 12 

; 114 . ,  

,  

 10 . 

5.  

 

. .  

,  

. 

 1  « »  

 

,  

).  

. 

 2  

, .  

.  

:  

. 

 3  

.  

.  

. ,  

, ,  

.  

.  

.  72  

 18 : I :  

; II : 

 

; III :  



 IV :  

.  

 72 , , 

.  

. 

 4 .  

,  

. 

6.  

 

 

. . 

, 

,  

.  

,  

, 

. 

7.  

 

 

.  

8. ,  

,  

 

. . 

.  

. 

9.  

 

, , 

,  

: 

 



  

 

 (  

;  

; ; ),  

,  (TTC); 

  

,  –  

; 

  

 „ “ ( ,  

, )  

.  

 

. 

 

 ,  

,  

 

; 

  

 

:  

;  

;  

; ; 

  MATLAB  

 

. 

10.  

,  

.  

, ,  

. 

11.  



.  

,  –  

 

. ,  

.  

.  

,  

 

. 

12.  

 

.  

,  

. 

13.  

,  

 

 

. 

14. ,  

, ,  

,  .   

 

.  

,  

, .  

,  

. 

  : 

  

; 

 . 116  « »  «  

». ,  

; 



  

, ,  

. 

 

, .  

 – , ,  

. 

 

 

,  

, ,  

,  

, , ,  

 

.  

,  

 

 „ ”  . .  

5. ,  5.5. ,  

,  „ , ”. 

 

 

        : .......................... 

, 03.10.2024 .     . . . / 

 



REVIEW 
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Dissertation Topic: EXPERIMENTAL ANALYSIS OF VEHICLE DRIVER REACTION 
TIME AND ITS IMPACT ON DANGEROUS STOPPING ZONES 
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1.  Attributes of the dissertation research 

The dissertation comprises 145 pages in total. The document is organized into an 

introduction, four chapters, a conclusion, and a bibliography. The dissertation has 18 tables and 

30 illustrations. 

2. Significance of the issue addressed in the dissertation 

The dissertation focuses on contemporary research and practical subjects. With the rise in 

the number of vehicles and the escalation of traffic density, the enhancement of road safety 

becomes increasingly relevant. The examination of motor vehicle drivers' response times and 

their impact on total stopping distance, referred to in legal terminology as the hazardous stopping 

zone, is essential for accident prevention and risk mitigation. Research in this domain is crucial 

for automobile proficiency, significantly contributing to the analysis of traffic accidents. 

Information  on  driver  reaction  times  enables  specialists  to  create  more  precise  accident  

simulations to identify the causes of collisions and evaluate the conduct of the individuals 

involved. 

The experimental assessment of motor vehicle drivers' response times and their impact on 

hazardous braking zones can substantially enhance automotive expertise practice. I contend that 

the issue addressed in the dissertation is highly pertinent. 

The tasks outlined in the dissertation align with the established research objective. The 

findings derived from the dissertation can facilitate subsequent scientific advancements. 

3.  Objective of the formulated issue 

The objective of the dissertation is to conduct an experimental investigation to ascertain the 

response time of a motor vehicle operator under real situations and its impact on the total braking 

distance (hazardous stopping zone). 

4. Utilized literary references 

Throughout the dissertation's development, 126 titles were examined, comprising 12 in 

Cyrillic and 114 in Latin. The examination of the literary sources indicates that the doctoral 

candidate possesses a comprehensive understanding of the specialized literature, with the 

majority of the materials being published within the previous decade. 



5. Analytical Attributes of Dissertation Research 

In the dissertation's opening, the doctorate candidate delineates the study issue and 

substantiates its significance. The dissertation has four major chapters. The document has 

sufficient tabular and graphical content, facilitating analysis and visualization. 

Chapter 1, titled "Literature Review," provides an overview of the methodologies employed 

to examine vehicle driver behavior, contemporary data collection devices, driver reaction time, 

and the vehicle stopping process, including braking distance and characteristic times during 

suspension dynamics. The objectives and duties of the research are delineated. 

Chapter 2 analyzes the challenges associated with emergency braking during different 

preparatory vehicle maneuvers, namely the act of halting a motor vehicle with the brake pedal 

fully depressed. The study establishes the brake parameters in three scenarios: pre-deceleration 

movement with both enabled and deactivated braking systems, and pre-acceleration movement. 

Chapter 3 delineates the constructed experimental system, including the appropriate 

selection of apparatus and the technique employed for executing the experiment. The system test 

outcomes align with expectations and achieve the experiment's aims. The system can document 

information on the driver's conduct. The data analysis conducted using the specialist software 

meets expectations and facilitates the extraction of critical information on the driver's reaction 

time. The approach for doing the experimental research is described. The study was executed in 

two phases. Seventy-two legally competent drivers participated in the study, categorized into 

four groups of eighteen individuals each: Group I: Assessment of driver reaction time during pre-

delayed movement with an activated braking system; Group II: Assessment of driver reaction 

time during pre-delayed movement without an activated braking system; Group III: Assessment 

of driver reaction time during pre-accelerating movement; Group IV: Assessment of driver 

reaction time during pre-uniform movement of the motor vehicle. The second phase of the 

experiment involved 72 drivers distinct from those in the initial phase, categorized into four 

groups. The response times of participants in the four groups were assessed. 

Chapter 4 examines the findings of the experimental experiments done. Relevant 

dependencies, models, and software applications are utilized to analyze the outcomes. 

6. Level of comprehension about the problem's status and innovative analysis of the 

literary content 

The dissertation author is cognizant of the problem and proficiently analyzes the relevant 

scientific  literature.  This  is  apparent  from the  cited  references.  The  examination  of  the  literary  

sources is methodically structured and adheres to an appropriate framework, employing a 

systematic approach, culminating in concise findings and a well-reasoned stance on specific 

unsolved matters. The doctorate student has been enabled to assess the issue of traffic safety and 



expert involvement in road accident research, so accurately articulating the research's objectives 

and tasks in light of the problem's status and significance. 

7. Alignment of the selected research approach with the established objectives and  

duties of the dissertation 

The approach devised and employed by the doctorate candidate effectively addresses the 

research tasks and attains the established objective. 

8. Evaluation of the reliability of the sources behind the contributions 

The reliability of the material from which the PhD student derives his findings and asserts 

contributions is founded on his comprehensive scientific methodology in executing the study. 

The primary research was done under genuine conditions. Precision instruments are utilized. The 

approach devised by the PhD student facilitated the acquisition of dependable results. 

9. Dissertation Contributions 

The dissertation is a sophisticated scientific investigation aimed at enhancing the expert 

analysis of traffic accidents. Through experimental research, the results and conclusions yield 

contributions that can be categorized into groups of theoretical and practical applications as 

follows: 

Contributions to science and application 

 A methodology has been established for executing experimental studies to ascertain the 

reaction time of motor vehicle drivers during various preliminary maneuvers prior to the 

onset of danger (delayed movement with an activated braking system; delayed movement 

without an activated braking system; accelerating movement; uniform movement), 

incorporating an innovative approach grounded in the time-to-collision (TTC) method. 

 • A correlation between response time and the distance from the vehicle to the hazardous 

item has been established; as the distance rises, reaction time increases linearly. 

 An algorithm was created to ascertain the kinematic characteristics of all segments during 

"emergency braking" (driver's response, activation of the braking mechanism, 

augmentation of braking delay, and effective braking) across various pre-movements of 

the vehicle. Formulas have been established to ascertain the danger zone for halting 

during the aforementioned preparatory maneuvers of the vehicle before to the onset of 

peril. 

Implemented Contributions 

 An experimental apparatus was developed, comprising dome cameras equipped with 

motorized varifocal lenses and a digital video recorder featuring integrated software, 

enabling recording and subsequent analysis of motor vehicle driver behavior under actual 

road circumstances. 



 • Data about the reaction times of motor vehicle operators were collected from 

experimental studies conducted under real-world settings during the initial maneuvers of 

the vehicle prior to the emergence of a hazard: initially delayed motion with the brake 

system engaged; pre-delayed motion without brake application; pre-accelerating 

movement; pre-uniform motion; 

 In the MATLAB dialog program system, a custom application was developed, and 

engineering calculations were conducted to ascertain the characteristics of brake 

dynamics across all portions during emergency braking, utilizing established equations. 

10. Assessment of the extent of the dissertation student's personal involvement in 

the contributions 

I assert that the dissertation and its contributions represent the individual efforts of the 

doctorate candidate, facilitated by the expert mentorship of their supervisor. The scientific 

summaries inside the dissertation, the used engineering research methodologies, the executed 

experiments, and the resultant findings provide as unequivocal evidence of this assertion. 

11. Assessment of publications related to the dissertation research 

The doctorate candidate possesses three scholarly papers pertaining to the dissertation topic. 

One study is autonomous and was published in the Journals of TU-Sliven, while the other two 

are co-authored with the scientific supervisor and published in the Journals of the Union of 

Scientists in Sliven and Mechanics of Machines. I acknowledge that the papers represent a 

significant corpus of scientific inquiry and asserted contributions. I am unaware of any citations 

or references to them by other authors in specialist print or electronic journals. The volume of 

publications  suggests  that  the  primary  outcomes  of  the  dissertation  are  substantial  for  both  

research and practice, and have been disseminated to the scientific community. 

12. Application of the acquired results in practice 

The papers provided to me lack documentation evidencing the safeguarding of intellectual 

property. The results gained can be effectively utilized by traffic accident specialists in legal 

proceedings and in the educational framework for instructing pupils in Road Traffic Safety. 

13. Evaluation of the abstract's adherence to preparation standards and its effectiveness  

in encapsulating the principal themes and contributions of the dissertation. 

The abstract is produced in compliance with the stipulated standards and accurately 

encapsulates the principal themes and contributions of the dissertation. 

14. Assessments, observations, and suggestions for theses 

I contend that the proposed dissertation is a comprehensive scientific endeavor, of 

considerable importance to both the theory and practice of transportation, as well as to society at 



large. The work demonstrates the author's expertise in the subject matter and offers a chance to 

advance the attained findings and their practical implementation. 

As  a  reviewer  of  the  thesis  submitted  at  the  preliminary  defense  before  a  comprehensive  

departmental board, I provided several recommendations for revisions. The author has 

thoroughly adhered to the provided feedback, resulting in a substantial enhancement of the 

dissertation text. 

Furthermore, I like to provide other observations and suggestions: 

 The dissertation has several stylistic flaws and misapplied terminology; 

 On page 116, it is more accurate to state "correlation analysis" instead of "correlation." 

To ensure a comprehensive explanation, the potential for Pearson's linear correlation 

coefficient to equal 0 should also be addressed; 

 I urge that the PhD student disseminate his scientific findings through international 

publications, which will enhance visibility and hence increase citations of his work. 

The  comments  and  suggestions  do  not  diminish  the  importance  of  the  results  and  

contributions attained in the dissertation. My overall assessment of the dissertation is favorable—

contemporary subject matter, innovative methodology, well-organized structure, and high-quality 

illustrative content. 

CONCLUSION 

Considering the relevance of the issue at hand, the conducted theoretical analyses and 

experimental research in the dissertation, which independently assess the doctoral candidate's 

creative contributions and adhere to the legal framework, I assert that the procedure complies 

with the stipulations of the ZRAS, its application regulations, and the terms and conditions for 

obtaining scientific degrees at TU-Sofia. 

Given the aforementioned, I express my positive assessment of the dissertation and suggest 

to the prestigious scientific jury the conferral of the educational and scientific degree "doctor" to 

M.Sc. Eng. Angel Hristov Krastev in the field of Technical Sciences, Professional Direction 

5.5. Transport, Shipping, and Aviation, with a scientific specialty in "Cars, Tractors, and 

Trucks". 

 

 

        Compiled by: .......................... 

Ruse, 03.10.2024      /prof. Dr. Eng. V. Pencheva/ 

 

 


