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LECTURE 2 – Lines
Lines
The line equation for a straight line is:
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Where:
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Rasterization

Rasterization is the process of determining which pixels provide the best approximation for a given line. 
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However, due to the constraints of finite pixel resolution maps (screen resolution), it can be difficult to determine which pixel to select 
[image: image5.png]



Direct Scan Algorithm
1. Start at the pixel for the left-hand endpoint x1
2. Step along the pixels horizontally until we reach the right-hand end of the line, x2
3. For each pixel compute the corresponding y value using the equation for a straight line: 
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4. round this value to the nearest integer to select the nearest pixel

Conclusions:

The Direct Scan Algorithm performs a floating point calculation for every step (iteration) along the x axis. This method is computationally expensive.
DDA Algorithm

Digital Differential Analyzer is a scan-conversion line algorithm based on calculating either the x or y interval

For any given x interval, 
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along a line, we can calculate the corresponding y interval, 
[image: image8.wmf]y

D

as follows:
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Similarly, we can obtain the x interval
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, corresponding to a specified 
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as follows:


[image: image12.wmf]m

y

x

D

=

D


Unit samples are taken along the line in one coordinate and used to determine the corresponding integer value nearest the line path for the other coordinate.

Steps:

If slope is <= 1.0 we sample along the x in unit intervals and compute each successive y value as:
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Where k starts at 1, increasing by 1 until the final end point is reached. Since m can be any value between 0 and 1, the calculated y value needs to be rounded to the nearest integer.

For lines with a positive slope (i.e. slope is greater than 1) we take unit samples along the y and calculate the x as follows:
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NB> this assumes lines are to be processed from left to right.
Conclusions:

The DDA algorithm runs fairly slowly because it uses real arithmetic (floating point operations) 

Exercises:
1. Write your own line drawing function using the Direct Scan Algorithm to render individual line segments using glBegin(GL_POINTS);  The function should take a start position and an end position for the line segment. Ensure your implementation works when the line is rotated through 360 degrees about the z axis
2. Write your own line drawing function using the DDA Algorithm to render individual line segments using glBegin(GL_POINTS);  The function should take a start position and an end position for the line segment. Ensure your implementation works when the line is rotated through 360 degrees about the z axis
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