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I. Course outcomes, Question Number, Marks        

                 

        COs CO1 CO2 CO3 CO4 CO5 

Q.Nos 1,2,3,4,5,6(a)/6(b)   
  

Marks (Max) 25   
  

 

 

II. Knowledge skill outcomes 

Level 
Remember 

(K1) 

Understand 

(K2) 

Apply 

(K3) 

Analysis 

(K4) 

Evaluate 

(K5) 

Create 

(K6) 

Q.Nos 2,5 1,4,6(a)/6(b) 
 

3 
  

Marks (Max) 4(4) 4,15/15(19/19) 
 

2(2) 
  

 

 

 PART – A                         5 × 2 = 10 Marks 

Answer all the questions 

 

1. Give the difference between Bresenham’s and DDA line drawing algorithm. (K2) 

 

       

 

Digital Differential Analyzer 

Line Drawing Algorithm 
Bresenhams Line Drawing Algorithm 

Arithmetic 
DDA algorithm uses floating points i.e. 

Real Arithmetic. 

Bresenhams algorithm uses fixed points i.e. 

Integer Arithmetic. 

Operations 
DDA algorithm uses multiplication and 

division in its operations. 

Bresenhams algorithm uses only subtraction 

and addition in its operations. 

Speed 

DDA algorithm is rather slowly than 

Bresenhams algorithm in line drawing 

because it uses real arithmetic (floating-

point operations). 

Bresenhams algorithm is faster than DDA 

algorithm in line drawing because it performs 

only addition and subtraction in its calculation 

and uses only integer arithmetic so it runs 

significantly faster. 

Accuracy & 

Efficiency  

DDA algorithm is not as accurate and 

efficient as Bresenham algorithm. 

Bresenhams algorithm is more efficient and 

much accurate than DDA algorithm. 

Drawing 

DDA algorithm can draw circles and 

curves but that are not as accurate as 

Bresenhams algorithm. 

Bresenhams algorithm can draw circles and 

curves with much more accuracy than DDA 

algorithm. 

Round Off DDA algorithm round off the coordinates Bresenhams algorithm does not round off but 



 

 

 

2. What is aliasing and anti aliasing? (K1) 

Aliasing: 

1. A problem with high resolution texturing is aliasing, which occurs when adjacent 

pixels in a rendered image are sampled from pixels that are far apart in a texture 

image.  

2. By down-sampling— reducing the size of a texture—aliasing can be reduced for far 

away or small objects, but then textured objects look blurry when close to the viewer.  

3. What we really want is a high resolution texture for nearby viewing, and down-

sampled textures for distant viewing.  

4. A technique called mip-mapping gives us this by pre-rendering a texture image at 

several different scales.  

5. For example, a 256 × 256 image might be down-sampled to 128 × 128, 64 × 64, 32 × 

32, 16 × 16, and so on.  

6. Then it is up to the renderer to select the correct mipmap to reduce aliasing artifacts at 

the scale of the rendered texture. 

Anti-aliasing: 

1. Antialiasing is a term for techniques that are designed to mitigate the effects of 

aliasing. 

2. The idea is that when a pixel is only partially covered by a shape, the color of the 

pixel should bea mixture of the color of the shape and the color of the background.  

3. When drawing a black lineon a white background, the color of a partially covered 

pixel would be gray, with the shade ofgray depending on the fraction of the pixel that 

is covered by the line.  

4. Here, for example, is a geometric line, shown on the left, along with two 

approximations of thatline made by coloring pixels. The lines are greatly magnified 

so that you can see the individualpixels.  

3. List the different types of text clipping methods available. (K4) 

a. All or none string clipping 

b. All or none character clipping 

c. Text clipping 
4. Describe scaling. (K2) 

a. Scaling allows enlarging or shrinking the whole or part of an image. Image 

scaling is performed after decompression. The image is scaled to fit in a user 

defined window. 
 

5. Define workstation transformation.(K1) 

to integer that is nearest to the line. takes the incremental value in its operation. 

Expensive  

DDA algorithm uses an enormous 

number of floating-point multiplications 

so it is expensive. 

Bresenhams algorithm is less expensive than 

DDA algorithm as it uses only addition and 

subtraction. 



 

 

The normalization and workstation transformations together represent a scaling of world 

coordinates to device coordinates. Each transformation consists of a window and a viewport. 

The workstation window is then mapped to the entire display surface. Finally the normalization 

transformation just defined is selected. 
 

                                                  PART – B                            1 × 15 = 15 Marks 

 

6. (a)   Explain the Bresenham’s line drawing algorithm and explain it with an example (K2) 

The Bresenham algorithm is another incremental scan conversion algorithm. The big advantage 

of this algorithm is that, it uses only integer calculations. Moving across the x axis in unit 

intervals and at each step choose between two different y coordinates. 

For example, as shown in the following illustration, from position (2, 3) you need to choose 

between (3, 3) and (3, 4). You would like the point that is closer to the original line. 

 
At sample position Xk+1, the vertical separations from the mathematical line are labelled as 

dupper and dlower. 

From the above illustration, the y coordinate on the mathematical line at xk+1 is − 

Y = m(Xk +1) + b 

So, dupper and dlower are given as follows − 

dlower=y−yk 

=m(Xk+1)+b−Yk 

and 

dupper=(yk+1)−y=Yk+1−m(Xk+1)−b 

You can use these to make a simple decision about which pixel is closer to the mathematical line. 

This simple decision is based on the difference between the two pixel positions. 

dlower−dupper=2m(xk+1)−2yk+2b−1 

Let us substitute m with dy/dx where dx and dy are the differences between the end-points. 

dx(dlower−dupper)=dx(2dydx(xk+1)−2yk+2b−1) 

=2dy.xk−2dx.yk+2dy+2dx(2b−1) 

=2dy.xk−2dx.yk+C 

So, a decision parameter Pk 

for the kth step along a line is given by − 

pk=dx(dlower−dupper) 



 

 

=2dy.xk−2dx.yk+C 

The sign of the decision parameter Pk 

is the same as that of dlower−dupper 

. 

If pk is negative, then choose the lower pixel, otherwise choose the upper pixel. Remember, the 

coordinate changes occur along the x axis in unit steps, so you can do everything with integer 

calculations. At step k+1, the decision parameter is given as − 

pk+1=2dy.xk+1−2dx.yk+1+C 

Subtracting pk from this we get − 

pk+1−pk=2dy(xk+1−xk)−2dx(yk+1−yk) 

But, xk+1 is the same as (xk)+1 . So − 

pk+1=pk+2dy−2dx(yk+1−yk) 

Where, Yk+1–Yk is either 0 or 1 depending on the sign of Pk . 

The first decision parameter p0 is evaluated at (x0,y0) is given as − 

p0=2dy−dx 

Now, keeping in mind all the above points and calculations, here is the Bresenham algorithm for 

slope m < 1 − 

Step 1 − Input the two end-points of line, storing the left end-point in (x0,y0) 

. 

Step 2 − Plot the point (x0,y0) 

. 

Step 3 − Calculate the constants dx, dy, 2dy, and (2dy – 2dx) and get the first value for the 

decision parameter as − 

p0=2dy−dx 

Step 4 − At each Xk 

along the line, starting at k = 0, perform the following test − 

If pk 

< 0, the next point to plot is (xk+1,yk) 

and 

pk+1=pk+2dy 

Otherwise, 

(xk,yk+1) 

pk+1=pk+2dy−2dx 

Step 5 − Repeat step 4 (dx – 1) times. 

For m > 1, find out whether you need to increment x while incrementing y each time. 

After solving, the equation for decision parameter Pk 

will be very similar, just the x and y in the equation gets interchanged. 
                

                                            (OR) 

 

   (b) Describe Scaling, Rotation and Translation with respect to 2D transformation         (K2) 

 



 

 

Translation in 2D 

point (X,Y) is to be translated by amount Dx and Dy to a new location (X',Y') 

X' = Dx + X 

Y' = Dy + Y 

or P' = T + P where 

      _   _ 

P' = |  X' | 

     |  Y' | 

      -   - 

      _    _ 

T  = |  Dx  | 

     |  Dy  | 

      -    - 

      _   _ 

P  = |  X  | 

     |  Y  | 

      -   - 

Scaling in 2D 

point (X,Y) is to be scaled by amount Sx and Sy to location (X',Y') 

X' = Sx * X 

Y' = Sy * Y 

or P' = S * P where 
      _   _ 

P' = |  X' | 

     |  Y' | 

      -   - 

      _       _ 

S  = |  Sx  0  | 

     |  0   Sy | 

      -       - 

      _   _ 

P  = |  X  | 

     |  Y  | 

      -   - 

scaling is performed about the origin (0,0) not about the center of the line/polygon/whatever 

Scale > 1 enlarge the object and move it away from the origin. 

Scale = 1 leave the object alone 

Scale< 1 shrink the object and move it towards the origin. 

uniform scaling: Sx = Sy 

differential scaling Sx != Sy -> alters proportions 



 

 

Rotation in 2D 

point (X,Y) is to be rotated about the origin by angle theta to location (X',Y') 

X' = X * cos(theta) - Y * sin(theta) 

Y' = X * sin(theta) + Y *cos(theta) 

note that this does involve sin and cos which are much more costly than addition or 

multiplication 

or P' = R * P where 
      _   _ 

P' = |  X' | 

     |  Y' | 

      -   - 

      _                       _ 

R  = |  cos(theta) -sin(theta) | 

     |  sin(theta) cos(theta)  | 

      -                       - 

      _   _ 

P  = |  X  | 

     |  Y  | 

      -   - 

rotation is performed about the origin (0,0) not about the center of the line/polygon/whatever 

Derivation of the 2D Rotation Equations 
Where does this matrix come from? 

(X,Y) is located r away from (0,0) at a CCW angle of phi from the X axis. 

(X',Y') is located r away from (0,0) at a CCW angle of theta+phi from the X axis. 

Since rotation is about the origin, (X',Y') must be the same distance from the origin as (X,Y). 

from trigonometry we have: 

X = r * cos(phi) 

Y = r * sin(phi) 

and 

X' = r * cos(theta+phi) 

Y' = r * sin(theta+phi) 

 

Now making use of the following trigonometric identities: 

cos(a+b) = cos(a) * cos(b) - sin(a) * sin(b) 

sin(a+b) = sin(a) * cos(b) + cos(a) * sin(b) 

 

and substituting in for the above equations for X' and Y', we get: 

X' = r * cos(theta) * cos(phi) - r * sin(theta) * sin(phi) 

Y' = r * sin(theta) * cos(phi) + r * cos(theta) * sin(phi) 

 

Then we substitute in X and Y from their definitions above, and the final result simplifies to: 

X' = X * cos(theta) - Y * sin(theta) 

Y' = X * sin(theta) + Y * cos(theta) 
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