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1. Evaluation of the structure of the doctoral dissertation, including information

about its individual components

The dissertation consists of 7 chapters, a bibliography, a list of figures, and a list of ta bies. 

Chapter one is an introduction to the topie of the doctora! dissertation, where the goals, 

hypotheses, and scope of the work are presented. 

Chapter two presents the theoretical background of the work. lt briefly describes the 

physiology of the eye structure and the process of its movement. Next, basie concepts 

related to artificial neural networks are defined, such as an artificial neuron, artificial 

neural network, forward propagation, and backpropagation. The architecture of 

convolutional neural networks and the concept of transfer learning are also generally 

discussed. However, this chapter treats the topie too superficially and presents facts about 

artificial neural networks that are commonly known and usually included in introductions 

to many textbooks on this subject. lt would be better to include here a more in-depth 

analysis of modern neural networks used for eye movement tracking and gaze direction 

estimation. 

Chapter three presents a review of modern approaches to gaze direction estimation. The 

review is complete, many literature sources are cited, and different approaches to 

tracking gaze direction based on eye images are presented. However, a drawback of this 

part is the rather superficial description of individual methods, especially the limited 

discussion of approaches using a webcam, which, due to their direct relation to the topie 

of the dissertation, could be described in more detail. The chapter also includes a review 

of datasets used in gaze estimation research. Additionally, a review of practical 

applications of gaze estimation is presented. 
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10. Remarks on editorial and formatting errors

In the dissertation, there are also minor editorial and formatting issues, which, however, 

do not affect its overall substantive evaluation: 

p. 5 - typo: "weighs"

p. 18 - incorrect or incomplete reference: "equation ??"

p. 40 - incorrect reference to literature: "citezhang2021eye"

p. 58 - typo: "aystem"

p. 61 - repeated paragraph of text

p. 63 - incorrect combination of captions: "Figure 5.3 Figure 5.4"

p. 64 - incorrect table numbering: "Table 4.2"

p. 69 - paragraph repeated on p. 71

p. 70 - repeated fragment of text

p. 84 - typo: "particiapnt"

11. Finał conclusions

The reviewed doctora! dissertation addresses a current and important scientific problem 

from the point of view of the discipline of lnformation and Communication Technology, 

related to gaze estimation using low-quality images obtained from standard webcams. The 

research results presented in the dissertation constitute a valuable contribution of an 

application-research nature, especially in the area of analyzing the possibility of using 

lightweight convolutional neural network models, model personalization, and the use of 

transfer learning under conditions of limited data availability. 

The doctora! candidate demonstrated the ability to independently formulate research 

problems, plan and conduct experiments, and critically analyze the obtained results. The 

conducted research is systematic and allows for reliable verification of the stated 

hypotheses. Despite the critical remarks indicated in this review, mainly concerning 

selected methodological aspects and the way of presenting results, the overall evaluation 

of the dissertation remains positive. 

The dissertation confirms that it is possible to develop solutions that enable gaze direction 

estimation using commonly available devices, which is important for the further 

development of human-computer interaction systems and their practical applications. 

In conclusion, I state that the reviewed doctora/ dissertation meets the requirements for 

doctora/ theses specified in the applicable regulations. Therefore, I recommend 

admitting the dissertation to the public defense. 
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