Computer Games Development BSc(Hons)
       
                                    GP&G Level 5

GP&G
LEVEL 5
LECTURE 4 - Circles

Contents:

3LECTURE 4 - Lines


3Circle-generating Algorithms


4Exercises:


4Additional reading:





LECTURE 4 - Circles
Circle-generating Algorithms

A circle is defined as a set of points that are all at a given distance 
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 from a centre position 
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This equation could be used to draw points along the circumference of a circle by incrementally stepping along the 
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axis in unit steps from 
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and calculating the corresponding 
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values at each position as follows:
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However, this is not the best method to use as it tends to produce an uneven distribution of points along the circumference of the circle.
A better way to eliminate the uneven spacing along the circumference is to use Polar coordinates 
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and 
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.

Expressing the circle in parametric polar form yields the following pair of equations:
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Symmetry

Computation can be reduced by considering the symmetry of a circle. The shape of a circle is similar in each half, quadrant, and octant. In fact there are an infinite number of lines of symmetry within a circle as long as all lines pass through the centre point.
The figure below shows how we can draw a point in one octant and map that point into the other 7 quadrants (virtually for free).
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Exercises:
1. Implement your own custom circle drawing function that maps points on the boundary of the circumference into each of the eight octants.

2. Implement your own function to draw an ellipse.

Additional reading:

Bresenham, J.E. A linear algorithm for incremental digital display of circular arcs

Communications of the ACM, Vol. 20, pp. 100-106, 1977.
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