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Text posudku:     

This diploma thesis proposes an automated system for a real-time quality inspection of how 

well 3D printing filaments are being wound on a spool. While this seems like a trivial 

problem at first, spool winding quality is important both for end users and for the 

manufacturer, and the current process relies quite heavily on the presence of a human 

operator. Hence, the presented automated approach that only requires a relatively cheap 

hardware is indeed very promising and could be valuable for all manufacturers in the field. 

 

The candidate presented a very short thesis that jumps directly to explaining the context and 

motivation, followed by an overview of the solution. I appreciate the beginning of the 

thesis, where I was immediately able to understand what is happening and why it is 

important. I appreciated all of the figures in the thesis but I think that many more could 

have been added for clarity, e.g., a diagram of an FDM printer, of the spool winding 

production, actual photos of wrongly wound spools, etc. 

 

The text at the beginning was written in good English and was easy to follow. 

Unfortunately, the text quality seemed to have dropped from Chapter 4 onward, where 

suddenly typos started to appear, and some sentences did not make sense until I read them 

again. Especially the explanation of the various variants in Section 4.2 felt maybe a bit too 

rushed and would benefit a lot from additional figures. Figures 5.1 and 5.2 are very nice 

and demonstrate clear differences between the data acquired of wrongly and correctly 

wound spools. Note that the axes in the plots are unfortunately missing labels and the 

meaning of the colors is only explained in the figure description, not in the plot legend. 

 

Regarding the implementation, I was overall satisfied! I appreciate that more variants were 

presented and it is obvious that the author thought about some of them in detail and spent 

time designing them. There were many implementation problems that the candidate had to 

solve, including the fact the whole approach had to be optimized for very cheap and slow 

hardware. I also appreciate that the work was tested in an actual environment and in 

collaboration with an industrial partner. Lastly, I appreciate that the candidate also prepared 

a dataset for a possible future use with deep networks. 

 

Because the author seemed to have accomplished all that and presented a solid solution, 

I do recommend the thesis for defense. 
 

Unfortunately, I would also like to mention two areas which I think this thesis is rather 

lacking in. They are 1) references, and 2) evaluation. 
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1) The thesis does not seem to cite many other publications and misses some image 

processing background, which unfortunately slightly undermines the research. I understand 

that the topic of this thesis is very specific and one cannot easily find scientific publications 

that would be directly related. However, in science, I think it is our responsibility to 

research how others solved any problems that are at least somewhat relevant to us. For 

example, there might be other existing methods for processing and filtering bright 

reflections; or, the thesis mentions a possibility of using a deep-learning approach, but no 

specific references to publications that use deep learning for any sort of quality control were 

given. This is a pity, because I believe this would have been a very interesting direction. 

Also, just quickly searching on the internet revealed at least two additional publications that 

could have been cited for additional reference to the spool winding quality, e.g., 

- Wenchao Lu, Huipeng Li, and Dewei Yang "Research on vision-based error 

detection system for optic fiber winding", Proc. SPIE 8200, 2011 International 

Conference on Optical Instruments and Technology: Optoelectronic Imaging and 

Processing Technology, 820016 (28 November 2011); 

- J. Y. Hung and H. Van White, "Precision winding of fiber optic filament. I. 

Winding characteristics," in IEEE Transactions on Industrial Electronics, vol. 39, 

no. 3, pp. 258-267, June 1992, doi: 10.1109/41.141628. 

 

2) I am missing a chapter that would be dedicated to evaluating how well the overall 

method actually behaves. Such information is rather scattered throughout the thesis, e.g., as 

small paragraphs within Subsections 4.2.3-4.2.4, or the beginning of Chapter 5. However, 

most of that is limited to short and often negative comments stating that the solution is not 

fast enough for the current winders, or that unfortunately not that many useful evaluation 

data was collected. Hence, I found the end of the thesis maybe too pessimistic. 

 

Finally, I would now like to ask a couple of questions that I would like the author to think 

about and answer during the defense: 

 

1) You tested the solution only on 1.75 mm filaments and 1 kg spools. Do you think there 

would be any additional challenges if you tried to apply this solution to different situations? 

 

2) What do you think is the future of your method? Is it going to be developed further 

within the company, or are human operators going to be used even in the future? 

 

3) You mention that a deep-learning approach would be viable, you specifically say that 

“there is plenty of variants that can be tried.” Could you prepare a very simple example or a 

reference to an already published deep network that could be trained on your acquired 

dataset, and could you define what its output would be? 

 

Práci doporučuji k obhajobě. 

 

Práci nenavrhuji na zvláštní ocenění.     

 

 

 

Datum 24.01.2022 Podpis 
 
 


