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The main problems in computer animation are as follows   
(Salomon, The Computer Graphics Manual , 2011, p. 930n): 
 
1. 
How to display on the screen only those parts of the scene that would be seen by an 
actual camera located at a certain point. This involves general perspective projection 
and clipping. In computer animation, the term camera replaces the word observer. This 
term refers to what is displayed on the screen (what we want the camera to see). In the 
computer, the camera is represented by several numbers describing its position, direction 
of view, an “up” direction, the distance k between it and the projection screen, and the 
two viewing half-angles h and v (Section 6.10).  
 

  
 
Možnosti výpočtu dĺžky sú napr. linearizácia lomenou čiarou, numerická integrácia, viaceré reprezentácie:  
http://www.mathwords.com/a/arc_length_of_a_curve.htm 
 
Animované opakovanie algoritmov viditeľnosti (priemyselný štandard je z-buffer) integrovala z diplomovky Zuzany Černekovej pod vedením 
Silvestra Czannera Kristína Vojtová v „našom“ e-learningu 
http://www.st.fmph.uniba.sk/~vojtova5/PG/index.html 

http://www.mathwords.com/a/arc_length_of_a_curve.htm
http://www.st.fmph.uniba.sk/~vojtova5/PG/index.html


      
 
 
Dátové toky pri výpočte tieňovania a architektúra grafického systému na riešenie viditeľnosti metódou z-buffer (Szirmay-Kalos).   



 
 
 
2. How to move the camera along any desired path and rotate it during movement so 
it always points to the center of interest (generally a different direction in each frame). 
Its “up” direction may also have to be rotated to achieve the desired animation effects. 
 

 
3. How to move the scene along another path (mathematically this is the same as 
moving the camera) and move parts of the scene in different ways (imagine a person 
walking, moving hands and feet in a complex pattern). 
 
4. A typical sequence in a computer-generated piece of animation involves a camera 
moving smoothly along a curved path around a scene composed of objects. The objects 
may also move at the same time. Creating such a sequence requires the following tasks: 
 
5. Defining the camera path. This may be a long, complex curve but the software 
should be able to follow it and to stop at many points (frames) for a snapshot. The 
frames should be equally spaced if uniform camera speed and smooth animation are 
important. Special effects may require the camera to accelerate or to slow down. The 



problem is that a typical parametric curve P(t) has variable velocity; varying t in equal 
increments advances unequal segments on the curve. 
 
6. At each point, the camera may have to be rotated so that it points in the right 
direction (normally directly at the scene, but sometimes off it). This is where spherical 
interpolation is used (Section 19.5). 
 
7. When the camera is properly positioned, a snapshot is taken. This is done by 
projecting the scene (or part of it) on the screen, which is assumed to be perpendicular 
to the line of sight of the camera, at a distance of k units from it. The y axis of the 
screen should be in the “up” direction of the camera. Perspective projection is normally 
used, since an image generated by other types of projection may look unnatural. 
 
8. The objects constituting the scene may also have to be moved and rotated (imagine a 
camera flying over a moving train). This task can use the techniques and tools developed 
for tasks 1 and 2. In fact, the case where only the camera moves and the objects of the 
scene are stationary is special and is referred to as a “walk-through” or a “flyby.” 
 

Modeling. A mathematical model of an object is a collection of points and curves. 
If the object is three-dimensional, the model also contains surface information. The 

first step in rendering an object is to display its mathematical model as a wireframe, (Salomon, p. 4.) 
 
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 
Kuriózne sa animačné princípy dajú využiť aj vo vyučovaní, "lecturing is that mysterious process by means of which the contents of the note-
book of the professor are transferred through the instrument of the (...) pen to the note-book of the student without passing through the mind of 
either", in Adapting the twelve principles of classic animation to lectures, (Gilardi et al., 2015) 
 

* * * 
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