
MODULE 2

Graphics Primitives
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Graphics Primitives

• Line Drawing algorithms

– DDA

– Bresenham’s Line drawing Algorithm

• Circle Generating Algorithm

– Midpoint circle generating Algorithm

– Bresenham’s circle generating Algorithm

• Polygon fill algorithm

– Scan Line Polygon fill algorithm
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DDA Algorithm
• Digital Differential Analyzer Algorithm

• Scan conversion line drawing algorithm based on calculating 
either     x or    y.

• Basic incremental algorithm.

• We have a line with end points (x₁, y₁) and (x₂, y₂).

• In order to draw a line (x₁, y₁) to (x₂, y₂), we have to find all the 
intermediate points between (x₁, y₁) and (x₂, y₂).

• Equation for straight line is 

y = mx + b ,where “m” is the slope.

• Slope is calculated as

m = (y₂-y₁)/(x₂- x₁)  or
m = (yk+1 - yk)/(xk+1 - xk)
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DDA Algorithm cntd..
• In DDA algorithm, we find all the intermediate points from 

starting point to end point.

• First, we plot initial(x, y) points & whenever we find the last 
point (x, y) we will end the algorithm.

• Depending upon the slope m, we have 3 cases.

Case 1 (m<1)

•x coordinate changes in 
unit interval. 

ᵡk+1 = ᵡk  +1

ᵡk+1 - ᵡk =1

m = (y₂-y₁)/(x₂- x₁) 

yk+1 = yk  +m

Case 2 (m>1)

•y coordinate changes in 
unit interval. 

yk+1 = yk  +1
yk+1 - yk =1

m = (y₂-y₁)/(x₂- x₁) 

ᵡk+1 = ᵡk + 1/ m

Case 3 (m=1)

•x and y coordinates changes 
in unit interval. 

ᵡk+1 = ᵡk  +1

yk+1 = yk  +1
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DDA Algorithm cntd..
• Algorithm

1. Calculate slope m
2. If m<1

• X changes in unit interval
• Y moves with deviation
• New points (xk+1, yk+1) = (ᵡk  +1, yk  +m)

3. If m>1
• x moves with deviation
• y changes in unit interval
• New points (xk+1, yk+1) = (ᵡk  +1/m, yk  +1)

4. If m=1
• x and y moves in unit interval.
• New points (xk+1, yk+1) = (ᵡk  +1, yk +1)

5. Continue until we reach end points
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DDA Algorithm cntd..

Q. The end points of a line is given : (0, 0) & (4, 5). Find 
all the intermediate points.
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DDA Algorithm cntd..

Q. The end points of a line is given : (0, 0) & (4, 5). Find all the 
intermediate points.

m = (yk+1 - yk)/(xk+1 - xk)
m = (5-0)/(4-0) = 5/4  >1

Hence m>1. 

Then,

yk+1 =  yk +1
yk+1  - yk =1
ᵡk+1 =  ᵡk + 1/m
1/m = 4/5 = 0.8
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DDA Algorithm cntd..

Q. The end points of a line is given : (0, 0) & (4, 5). Find 
all the intermediate points.

x y x plotted 
on graph

y plotted 
on graph

(x, y)
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DDA Algorithm cntd..

Q. The end points of a line is given : (0, 0) & (4, 5). Find 
all the intermediate points.

x y x plotted 
on graph

y plotted 
on graph

(x, y)

0 0 0 0 (0, 0)

0.8 1 1 1 (1, 1)

1.6 2 2 2 (2, 2)

2.4 3 2 3 (2, 3)

3.2 4 3 4 (3, 4)

4 5 4 5 (4, 5)
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DDA Algorithm cntd..

Q2. The end points of a line is given : (2, 3) & (12, 8). 
Find all the intermediate points.
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