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Collection of possible exam questions, 090428, Lars Kjelldahl 
Possible introduction text: 
Please send your answers as a pdf or word-file to lassekj@csc.kth.se not later 
than 27 May. 
The answer to a 2p-question is expected to be something like half a page. 
The important issues in this exam are concepts. The exam is therefore not on vtk. 
You should use your own words to answer the questions. Copying of text from 
books, www or the answers from other participants etc is not allowed. Just using 
key words or or making tables will usually not be accepted. Explain what you 
mean and the concepts you discuss. 
Always try to use figures/diagrams to illustrate your answer (if you have not 
made them yourself, please give a reference to the source).  
 
The home exam is followed by an oral exam to be booked on a list at room 4539.  
The grading on the exam will be given based on the quality of the written 
answers and the oral follow-up. 
The final grade of the course will be given taking into account the written home 
exam, the oral exam and the free lab assignment.  
 
Questions: 
 
1. Explain and give examples of the following information visualization 
techniques/diagrams: star plot, parallel coordinates, scatter plots, tree map, cone 
tree. 
 
2. Give examples of variables that are 
- nominal 
- ordinal 
- quantitative 
 
3. Computer graphics and visualization have several connections. Give at least 
three examples of use of computer graphics in visualization. 
 
4. What is a tensor field? 
 
5. Explain the following concepts: 
- hedgehogs 
- particle tracing 
 
6. What is a glyph and how can it be used? 
 
7. Explain the problem of contour stitching in 3D. 
 
8. Give an example of an algorithm for 3D contouring 
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9. What is the difference between a line and a polyline – why do you want to use 
a polyline. Draw a figure. 
 
10. Describe different cathegories of software for visualization. 
 
11. A kind of Autopsy is given by Virtual Autopsy. What are the advantages 
with Virtual Autopsy? 
 
12. Describe the difference between scientific visualization and information 
visualization. Give at least one example of each area. 
 
13. Describe the importance of interaction for visualization. 
 
14. Describe what you mean by the visualization pipeline and what components 
that usually are included. Draw a picture! 
 
15. Explain the difference between particle traces, streamlines and streaklines. 
When are they identical? Draw a figure for each case (and eventually formulas). 
When can streampolygons be of interest? 
 
16. Why do we sometimes generate triangle strips from polygonal data?  
 
17. Describe at least three different examples of the use of glyphs to visualize 
uncertainty in data. 
 
18. Describe two different decimation techniques. 
 
19. Describe what a transfer function is and how it can be used to extract 
different features from 3D volume data. Use figures to explain. Sometimes it 
may be hard to extract a feature/material as one would desire. Explain why. 
 
20. Within visualization we often talk about multidimensionality and multivariate 
data sets. 
a. What does it mean that a data set is mDnV? Explain! 
b. Give an example of what a3D9V could be. 
c. How would you classify a time dependent vector data set in 3D? 
 
21. Polygon data sets are often produced without point normals being defined. 
- Why would you want a point normal in visualization? 
- Describe the steps needed to generate point normals (use figures and describe 
what consideration you have to make). 
- What happens if the “feature angle” is too big? 
 
22. Describe the marching cubes algorithm and the dividing cubes algorithm and 
compare them with each other. 
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23. Describe the marching cube algorithm. Can you say something about the 
problems with the basic algorithm? Compare the marching cube with the 
dividing cubes algorithm. 
 
24. Describe three examples of how animation can be used to visualize data.  
 
25. Describe Object-Order Volume Rendering and Image-Order Volume 
Rendering. Compare these two methods. 
 
26. How can we make use of preattentive processing in visualization. 
 
27. Discuss how air pollution in a city like Stockholm can be visualized. Assume 
that measures of pollutions have been done at a number of key positions. Make 
sure that your visualization can give answers to the following questions: 
 - Which roads are most polluted? 
 - Under what time slices during a period of 24 hours are there maxima and 
minima in pollution? 
 - What variations of pollutions can be found during a period of one year? 
 
28. Assume we have a volume data set from a medical source. Describe different 
ways of visualizing the data (at least three different ways). 
 
29. Describe how glyphs could be used to visualize uncertainty in volume data. 
Discuss different kinds of uncertainty. 
 
30. Discuss how sonification and haptics can be used to enhance the 
understanding of a set of data with or without using visualization. 
 
31. What are the components of the organizing structure for a data set? 
 
32. What are streamsurfaces? (draw a figure). In which cases should 
streamsurfaces not be used? 
 
33. Describe different ways of visualizing a set of volume data. 
 
34. Describe three different ways of visualizing a medical data set in 3D. Discuss 
for each alternative the advantages and drawbacks with the way of visualization. 
 
35. Describe what a ”use set” is. Give a few examples. 


