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Review of Doctoral Thesis 

1. PhD candidate 

Ing. Jakub Hurník / Jakub.Hurnik@vut.cz 

2. Name of PhD programme 

Design and Process Engineering (Mechanical Engineering Design) 

3. Title of PhD thesis 

Measurement of Shape and Dimensions of Forgings 

 

4. Principal supervisor 

doc. Ing. Daniel Koutný, Ph.D. / Daniel.Koutny@vut.cz 

5. Co-supervisor 

Ing. Aneta Zatočilová, Ph.D. / zatocilova.a@fme.vutbr.cz 

 

6. Reviewer 

Dr Samanta Piano/ Samanta.Piano@nottingham.ac.uk 

University of Nottingham 

 

7. Overview of the scope of PhD thesis1    

Good 

In this dissertation, the main aim of the PhD research study is clearly stated, providing a clear 
understanding of the overall objective that the research is designed to achieve. 
In addition to outlining the main aim, the dissertation presents and discusses the limitations of 
existing optical methods. This helps to provide context for the research and demonstrates the need 
for the new research study, highlighting the importance of the research question and the potential 
impact of the research outcomes.  
Moreover, the dissertation includes specific, measurable, and achievable objectives that are directly aligned 

with the research questions and the main aim of the study. The methods used in the study are well-presented 

and are appropriate for the proposed research, ensuring that the research design is sound and capable of 

producing reliable and valid results. The results obtained are also adequately presented, with a clear 

description of how they are related to the research questions and the objectives of the study. Furthermore, 

the dissertation effectively discusses how the proposed methods improve upon existing ones, highlighting 

the significance of the findings and the potential impact on the field.   

 

                                                      
1 Overview of the scope of PhD thesis is a short description of objectives of PhD thesis’s research and 
summary of main findings and scientific achievements. 
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8. Significance of the topic and clarity of problem statement 

Good 

The aim of this project is to investigate and recommend appropriate measurement systems for 
assessing the shape and dimensions of forgings. Accurate measurements of forgings are crucial 
for several reasons, including quality control, ensuring compliance with required specifications and 
standards, and avoiding the need for additional processing or rejection. Precise measurements 
also help guarantee that forgings fit and function correctly, which is particularly important in 
complex mechanical systems. In industries such as aerospace and automotive, where safety is of 
utmost importance, accurate measurements are vital to meet the necessary safety standards and 
avoid any risk of failure. Finally, measurements can also aid in identifying areas where excess 
material is used, resulting in cost savings through material reduction. Therefore, the measurement 
of the shape and dimensions of forgings is essential for ensuring quality, fit and function, safety, 
and cost control, among other benefits. While some of these reasons have been highlighted, a 
more comprehensive explanation would be advantageous. 

 

9. Knowledge of existing literature 

Good 

The literature review provides a comprehensive overview of existing research in the field of forging 
measurements systems, covering a range of approaches for measuring and analysing the forging 
process. The dissertation presents the literature review in a well-organized and effective manner, 
categorizing the different measurement systems into two broad categories of passive and active 
methods. For each category, the dissertation provides examples of different methods, along with 
their applications and limitations.The candidate demonstrates an ability to provide a thorough and 
well-organized literature review, which establishes a strong foundation for the research that 
follows. The literature review helps the reader to understand the context and significance of the 
research question, as well as sets the stage for the development of novel measurement 
techniques or the improvement of existing ones. 

 

10. Choice of methods and technical soundness 

Good 

In the dissertation, a clear justification of the method used is not sufficiently given. However, the 
measurement system workflow is well described, and the main steps are presented in a clear and logical 
manner. This helps the reader to understand the technical details of the method and how it was applied in 
the research study.One strength of the dissertation is that it details methods to benchmark and compare the 
proposed methods with established techniques. This demonstrates an awareness of the importance of 
validation and provides a framework for evaluating the performance of the proposed methods.Overall, the 
methods used in the dissertation are technically valid and suitable for the proposed research. While a clearer 
justification of the method used would have further strengthened the study, the detailed description of the 
measurement system workflow and the methods for benchmarking and comparison provide confidence in 
the reliability of the results. 

 

11. Quality, originality and significance of the results 
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Good 

The results of the research have been summarised and connected to the current state of 
knowledge in the field. This indicates that the researcher has taken care to contextualise 
their findings and ensure they are relevant to current understanding. However, while the 
methods and results have been discussed and justified, the research could benefit from a 
more comprehensive analysis of uncertainty. This would involve a deeper exploration of 
the limitations and potential sources of error of the proposed measuring instrument and 
process, which could help to confirm the reliability of the outcomes. Additionally, the 
research could have been more critical in its discussion of the results. In particular, the 
candidate should consider potential alternative explanations for their findings and assess 
the strengths and weaknesses of their approach more thoroughly. 

 

12. Quality of attached papers 

Very good 

The papers presented in this dissertation demonstrate the high quality of the research 
carried out by the candidate. The papers are published in international journals with good 
impact factors or presented at conferences, indicating that they have been well received 
by the scientific community and are contributing to the advancement of knowledge in the 
field. This is a significant achievement and reflects the candidate's ability to conduct 
research at a high level of competence. These papers clearly showcase the results of the 
candidate's research and the contributions they have made to the field. The fact that they 
have been published in international journals indicates that they have undergone a 
rigorous peer review process and have been recognized as good-quality research. 
Overall, the papers presented in the dissertation represent a significant accomplishment 
for the candidate and provide evidence of their ability to conduct good-quality research in 
the field. 

 

13. Overall assessment, strengths and weaknesses (based upon the above evaluation categories 
8–12) 

Good 

Overall, the dissertation appears to be well presented and the research questions and aims are well aligned 
with the needs of the industry 4.0. The methods employed by the candidate seem appropriate and the 
outcomes of the research appear to be valuable contributions to the research field. However, the 
investigation of uncertainty methods to assess the quality of measurements could have been highlighted 
more in the work. This is an important aspect of research in any scientific field, including in the context of 
industry 4.0. The uncertainty in measurements can have a significant impact on decision making and quality 
control processes, and it is important to understand and quantify this uncertainty in order to make informed 
decisions.In addition, it would have been beneficial to compare the proposed methods to established 
standards that can provide a basis for evaluating the quality of the measurements and the overall reliability 
of the research findings.In summary, while the dissertation appears to be a valuable contribution to the 
research field, there is always room for improvement and further investigation. Evaluating uncertainty 
methods and comparing them to appropriate standards could have provided additional insight and 
strengthened the overall findings of the research. 
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14. Questions and comments 

Some potential questions that could be asked during the viva:  
1.In the introduction contact measurement techniques are mentioned, but they are not included in 
the state of the art, can the candidate briefly explain these techniques? 
2. What is the need to investigate/proposed new optical techniques? 
3. The literature review summarises various optical techniques. Could the candidate provide a 
justification for the choice of method used in this work? 
4. The hardware used consists of 2-3 cameras. How can the candidate ensure that these cameras 
are sufficient to cover the required measuring volume? Additionally, can the images captured by 
this system accurately measure the manufactured part? 
5. Can the candidate explain how the VDI/VDE standard have been applied to the presented 
experiment? 
6. Can you give a comprehensive explanation of precision and accuracy and how you have 
evaluated these in your work? 
7. How the confusion of code is been defined and assessed? Can the candidate give a briefly 
explanation? 
8. In Paper B it is mentioned that the camera external parameters need to compensate for the 
small movements of the camera, can the candidate expand this concept?  
9. Can the candidate explain how the presented work will impact the state of the art? 
10. What is the potential future work that could result from this research? 

 

15. Conclusion 

PhD thesis is an independent scientific work that presents a novel solution to a significant problem in the 
research area and demonstrates the candidate’s ability to conduct independent research. 

YES 

 

16. Date and signature 

28/02/2023  

 

Please note 

A. Evaluate categories 7 to 13 using the following scale: unacceptable, acceptable, satisfactory, good, 
very good, excellent. The qualification of ‘excellent’ should only be given for a PhD Thesis in the top 
3% of the research in your field of expertise. 

B. E-mail the completed form to: Klara.Javorcekova@vut.cz 

mailto:Klara.Javorcekova@vut.cz

