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1. DDA Circle Drawing Algorithm  

The Digital Differential Analyzer (DDA) Algorithm is traditionally used for drawing 

lines in computer graphics. However, it can be adapted to draw circles by using a step-by-

step increment approach based on the parametric equations of a circle. 

The DDA Algorithm for drawing circles calculates points along the circle's 

circumference by incrementing the angle θ in small steps. It uses the parametric form of a 

circle's equation to compute each point's coordinates.  

 DDA Circle Algorithm Steps: 

1. Initialize Parameters: 

• Define the center of the circle as (x center, y center) 

• Set the radius r of the circle. 

• Initialize the starting angle θ = 0. 

• Choose a small increment value for θ, such as dθ=1O (or 0.01745 radians). 

2. Calculate Initial Points: 

• Use the parametric equations of a circle to calculate the initial point on the 

circumference: 

x= x center + r ⋅cos(θ) 

y= y center + r ⋅sin(θ) 

• For θ=0, this simplifies to: 

x= x center + r 

y= y center 

• Plot the initial point (x, y) on the screen. 

3. Iterate Over Angles: 

• Start a loop that will iterate from θ = 0 (or 2π radians) in increments of dθ. 

4.  Compute New Points for Each θ Increment: 

• Each increment of θ, compute the new points using the parametric equations: 

x new= x center + r ⋅cos(θ) 

y new= y center + r ⋅sin(θ) 

• Round x new and y new to the nearest integer values to determine the pixel 

location on the screen. 
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5. Plot Points and Use Symmetry: 

• Plot the calculated point (x new,  y new) on the screen. 

• Due to the symmetry of a circle, reflect this point across all octants. For 

example, if you have a point (x, y), the symmetric points would be: 

(x, y),(y, x),(−x, y),(−y, x),(x,−y),(y,−x),(−x,−y),(−y,−x) 

• Plot all these points to complete the circle. 

6. Repeat Until θ Covers the Full Circle: 

• Continue the loop until θ reaches 360O (or 2π  radians). 

7. End of Algorithm: 

• The loop completes when θ has covered the entire circle, and the circle is 

fully drawn on the screen. 

 Key Points to Note: 

• Angle Increment: Choosing a smaller increment for θ (e.g., 1O or less) will result in 

a smoother circle but may require more computation. 

• Symmetry: The use of symmetry helps reduce the number of calculations needed, 

making the drawing process faster. 

• Rounding: Since pixel coordinates are integers, rounding is essential to find the 

nearest pixel position for the computed points. 

✓ Example: Let's draw a circle using DDA Circle Algorithm with circle centered at 

(0, 0) and a radius of 5. 

1. Initialize Parameters: 

• Center of the circle: (0, 0) 

•  Radius: r=5 

• Start angle: θ=0∘ 

• Angle increment: dθ=15∘ (which is approximately 0.2618 radians) 

2. Calculate Points: 

• Use the parametric equations for the circle:  

x = r ⋅cos(θ) 

y= r ⋅sin(θ) 

• For each increment of θ, compute the new x and y coordinates, round them to 

the nearest integer, and plot them. 
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Table(2):  Points Calculated Using the DDA Circle Algorithm 
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Figure(3): visual representation of the points plotted on a coordinate axis. 


