
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

DCA3142

  GRAPHICS AND MULTIMEDIA



 

Question 1.) Discuss DDA and Bresenham’s algorithm with 
suitable example.  

Answer:-  DDA (Digital Differential Analyzer) and Bresenham's Line Drawing 
Algorithm are two fundamental algorithms used for drawing lines on a digital grid 
or screen. They differ in their approach and efficiency in terms of calculations. Let's 
discuss both algorithms with suitable examples. 
DDA (Digital Differential Analyzer) Algorithm: DDA is a simple algorithm for 
drawing a line from point (x1, y1) to point (x2, y2) on a digital grid. It calculates the 
incremental values in the x and y directions and uses these increments to determine 
the next pixel to plot. 
The algorithm steps for DDA are as follows: 
1. Calculate the differences in x and y coordinates: dx = x2 - x1 and dy = y2 - y1. 
2. Calculate the slope of the line: m = dy / dx. 
3. Determine the number of steps needed based on the larger of |dx| and |dy|. 
4. Calculate the incremental values for x and y: Dx = dx / steps and Dy = dy / steps. 
5. Start at (x1, y1) and iteratively update the current position using: 

 x = x + Dx 
 y = y + Dy 

6. Round x and y to the nearest integer to plot the pixel. 
Here's an example: 
Suppose you want to draw a line from (1, 1) to (5, 4) using DDA. 

 Calculate dx = 5 - 1 = 4 and dy = 4 - 1 = 3. 
 Calculate m = dy / dx = 3 / 4. 
 The number of steps is 4 (the larger of |4| and |3|). 
 Calculate Dx = 4 / 4 = 1 and Dy = 3 / 4 ≈ 0.75. 

Starting at (1, 1), the algorithm iterates through the following points: 
 (2, 1.75) -> Round to (2, 2) 
 (3, 2.5) -> Round to (3, 3) 
 (4, 3.25) -> Round to (4, 3) 
 (5, 4) -> End 

So, the line is drawn from (1, 1) to (5, 4) using the DDA algorithm. 
Bresenham's Line Drawing Algorithm:Bresenham's algorithm is more efficient 
than DDA because it avoids the need for floating-point calculations. It uses integer 
values to determine the next pixel to plot, making it faster. 
The algorithm steps for Bresenham's Line Drawing Algorithm are as follows: 
1. Calculate dx = x2 - x1 and dy = y2 - y1. 
2. Calculate the decision parameter: P = 2 * dy - dx. 
3. Initialize x and y to the starting point (x1, y1). 
4. For each x from x1 to x2: 

 Plot the pixel at (x, y). 
 If P < 0, increment P by 2 * dy. 
 If P ≥ 0, increment P by 2 * dy - 2 * dx and increment y by 1. 
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Here's an example: 
Let's draw a line from (2, 3) to (8, 7) using Bresenham's algorithm. 

 Calculate dx = 8 - 2 = 6 and dy = 7 - 3 = 4. 
 Initialize P = 2 * dy - dx = 2 * 4 - 6 = 2. 

Starting at (2, 3), the algorithm proceeds as follows: 
 
 Plot (2, 3) 
 Move to (3, 4) since P < 0 and increment P by 8 (2 * 4) 
 Move to (4, 5) since P < 0 and increment P by 8 
 Move to (5, 6) since P < 0 and increment P by 8 
 Plot (6, 7) 
 Move to (7, 7) since P ≥ 0 and increment P by 4 (2 * 4 - 2 * 6) 
 Plot (8, 7) 

The line is drawn from (2, 3) to (8, 7) using Bresenham's algorithm. 
In summary, both DDA and Bresenham's algorithms are used for line drawing, 
but Bresenham's algorithm is more efficient due to integer-only calculations, 
making it preferred for practical implementations in computer graphics. 

Question 2.) Explain in detail all types of 2D transformations. 

Answer:- Certainly, here's a concise explanation of the main types of 2D 
transformations: 

1. Translation:Translation involves moving an object in a 2D plane by adding specific 
values to its x and y coordinates. The transformation matrix for translation is: 

[ 1  0  Tx ] 
[ 0  1  Ty ] 
[ 0  0  1  ] 
2. Rotation: Rotation changes the orientation of an object by a given angle (θ) around 
a reference point. The transformation matrix for rotation about the origin is: 
[ cosθ  -sinθ ] 
[ sinθ   cosθ ] 
3. Scaling: Scaling changes the size of an object by multiplying its coordinates by 
scaling factors (Sx and Sy) for the x and y directions. The transformation matrix for 
scaling is: 
[ Sx  0 ] 
[ 0   Sy ] 
4. Shearing:Shearing skews an object along one axis while keeping the other fixed. The 
transformation matrix for shearing is: 
[ 1  Shx ] 
[ Shy  1  ] 
5. Reflection: Reflection flips an object over a specified axis. For example, reflecting 
about the x-axis involves setting Sy to -1, while reflecting about the y-axis is done by 
setting Sx to -1. 
These 2D transformations are crucial in computer graphics for tasks like moving, 
rotating, resizing, skewing, and mirroring objects, allowing for various visual effects 
and geometric adjustments. 



 

Question 3.) What is Two-dimensional viewing algorithm? Discuss 
the polygon clipping algorithm. 

Answer:-  Two-dimensional (2D) viewing algorithms are fundamental in computer 
graphics and computer-aided design (CAD) for rendering objects and scenes in a 
two-dimensional space, typically on a computer screen. These algorithms help 
determine which parts of objects or polygons are visible within a given viewing 
window or viewport. One important aspect of 2D viewing is polygon clipping, which 
involves removing portions of polygons that are outside the viewable area. One of 
the well-known polygon clipping algorithms is the Sutherland-Hodgman algorithm. 
Let's discuss it: 
Polygon Clipping Algorithm (Sutherland-Hodgman):The Sutherland-Hodgman 
algorithm is used to clip a convex polygon against an arbitrary clipping window 
(usually a rectangle defined by its four edges). It operates as follows: 
 
1.Initialization: Begin with the vertices of the polygon and the edges of the clipping 
window. 
 
2. Clip Against the Left Edge: 

 For each edge of the polygon, check if it crosses the left edge of the clipping window. 
 If it does, calculate the intersection point with the left edge, and add this point to the 

output list if it's inside the window. 
  

3.Clip Against the Right Edge: 
 For each edge of the resulting polygon (output from the left edge clipping), check if 

it crosses the right edge of the clipping window. 
 If it does, calculate the intersection point with the right edge, and add this point to 

the output list if it's inside the window. 
 

4.Clip Against the Bottom Edge: 
 Repeat the same process for the bottom edge of the clipping window. 

5.Clip Against the Top Edge: 
 Repeat the same process for the top edge of the clipping window. 

6. The resulting output polygon represents the visible portion of the original polygon 
within the clipping window. 
The Sutherland-Hodgman algorithm is efficient and works well for convex 
polygons. However, it has limitations when dealing with concave polygons and may 
require more complex handling for those cases. For concave polygon clipping, more 
advanced algorithms like the Weiler-Atherton algorithm are often used. 
 
In summary, 2D viewing algorithms, such as polygon clipping, are essential in 
computer graphics for determining which parts of objects or polygons are visible 
within a specified viewport, allowing for efficient rendering of scenes on computer 
screens. 



 

Question 4.) What are Bezier curve and B-Spline curves? Write a detailed 
note on them. 

Answer:-                          Bézier Curves: 
 
Bézier curves are a class of parametric curves used in computer graphics, animation, 
and design to create smooth and aesthetically pleasing curves. These curves are 
defined by a set of control points that influence the shape of the curve. A Bézier 
curve of degree n is defined by n+1 control points. 
The most common types of Bézier curves are: 
1.Linear Bézier Curve (n=1):Defined by two control points, it forms a straight line 
segment between them. 
2.Quadratic Bézier Curve (n=2):Defined by three control points (P0, P1, P2), 
where P0 and P2 are endpoints, and P1 is the control point. The curve is a parabolic 
segment. 
3.Cubic Bézier Curve (n=3):Defined by four control points (P0, P1, P2, P3), where 
P0 and P3 are endpoints, and P1 and P2 are control points. Cubic Bézier curves are 
commonly used for smooth and complex curve modeling. 
The formula to calculate points on a Bézier curve is: 
B(t) = (1-t)^n * Σ(C(n, i) * t^i * (1-t)^(n-i) * Pi) 
Where: 

 B(t) is the point on the curve at parameter t. 
 n is the degree of the Bézier curve. 
 C(n, i) is the binomial coefficient. 
 Pi are the control points. 

B-Spline Curves: 
B-Spline (Basis Spline) curves are another type of parametric curve commonly used 
in computer graphics and design. Unlike Bézier curves, B-Spline curves are defined 
by a set of control points and a set of basis functions. B-Spline curves offer greater 
flexibility and can smoothly interpolate through their control points. 
Key characteristics of B-Spline curves: 
1.Local Control:Each control point influences only a limited portion of the curve, 
allowing for local adjustments. 
2.Smoothness:B-Spline curves are often C2 continuous, meaning they have 
continuous first and second derivatives, ensuring smooth transitions. 
3.Order:The order of a B-Spline curve determines how many control points affect 
the curve at any given point. A B-Spline curve of order k is influenced by k+1 control 
points. 
4.Uniform and Non-uniform B-Splines:B-Splines can be uniform (where each 
segment has the same width) or non-uniform (where segments can have different 
widths). 
5.Open and Closed Curves:B-Splines can be open (with endpoints that do not 
coincide) or closed (with endpoints that meet). 
 
B-Spline curves offer more control and flexibility than Bézier curves, making them 
suitable for a wide range of applications, including modeling complex shapes in 
computer-aided design (CAD) and animation software. 
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Question 5.) Write a detailed note on Light and Color models.  
Answer:- Light Models: 
Light models in computer graphics are used to simulate how light interacts with surfaces 
and materials in order to achieve realistic lighting and shading effects in rendered images. 
These models are essential for creating visually convincing 3D scenes. Two commonly used 
light models are the Phong reflection model and the Lambertian reflection model: 
1.Phong Reflection Model: The Phong reflection model is a widely adopted model that 
simulates various aspects of light interaction with surfaces: 

 Ambient Reflection: This component represents the ambient light that scatters in all 
directions and contributes to a base level of brightness on objects, regardless of their 
orientation to the light source. It provides a global illumination effect. 

 Diffuse Reflection: The diffuse reflection component models the scattered light that 
illuminates a surface uniformly. Objects appear brighter when facing the light source and 
darker when facing away from it. It is responsible for creating soft, non-directional shading 
on surfaces. 

 Specular Reflection: Specular reflection describes the mirror-like reflection of light off 
shiny or reflective surfaces. It creates highlights on surfaces when viewed from certain 
angles. The intensity and size of the highlights are determined by the material's shininess 
properties. 

2. Lambertian Reflection Model: The Lambertian reflection model is a simplified model 
that assumes perfect diffuse reflection. It is based on Lambert's cosine law, stating that the 
amount of light reflected from a surface is directly proportional to the cosine of the angle 
between the light source direction and the surface normal.  

Color Models: 
Color models, also known as color spaces, are systems for representing colors in a way that 
can be understood and manipulated by computer systems. Some widely used color models 
include: 
1.RGB (Red, Green, Blue): RGB is an additive color model where colors are represented 
as combinations of red, green, and blue components. By adjusting the intensity of each 
component, a wide range of colors can be created. It is commonly used in computer displays 
and digital imaging. 
2.CMY (Cyan, Magenta, Yellow): CMY is a subtractive color model employed in color 
printing. It describes colors based on the subtractive properties of ink or dyes. Combining 
all three primary colors results in black. 
3.HSV (Hue, Saturation, Value): HSV represents colors in terms of hue (the type of color), 
saturation (the intensity or purity of the color), and value (brightness). It is often used for 
color selection and adjustment in image editing software. 
4.LAB: LAB is a color space that separates color information (a* and b*) from the 
luminance (L) component. It is designed to be perceptually uniform, meaning that color 
differences in LAB space correspond to perceived color differences by humans. 
5.XYZ:  XYZ is a linear color space used as a reference for defining other color spaces. It 
is based on human color perception and is used in color conversion and color management. 
6. CIE Lab: This color space is a transformation of the XYZ space and is designed to be 
perceptually uniform. It is commonly used in color science, image analysis, and color 
correction. 
These light and color models provide the foundation for realistic rendering and color 
representation in computer graphics, enabling the creation of visually appealing and 
accurate images across various applications such as video games, computer-aided design, 
digital art, and more. 



 

Question 6.) Elaborate on the role of animation in Multimedia and also 
discuss Morphing.  

Answer:- Role of Animation in Multimedia: 
Animation plays a pivotal role in multimedia by enhancing the overall user experience and 
conveying information in engaging and interactive ways. Here are some key aspects of the 
role of animation in multimedia: 
1.Engagement and Communication: Animation captivates audiences by making 
multimedia content more dynamic and visually appealing. It helps convey complex ideas, 
stories, and concepts effectively, making it easier for users to grasp information. 
2.Enhancing Storytelling: Animation adds depth and emotion to storytelling. It allows 
multimedia creators to bring characters to life, create immersive narratives, and evoke 
emotional responses from viewers. 
3.Interactivity: Interactive animations enable users to actively engage with multimedia 
content. For example, in e-learning modules, users can interact with animated simulations 
or explore 3D models, enhancing their learning experience. 
4.Visual Representation:  Animation can visualize abstract concepts, data, and processes. 
It simplifies the presentation of information, making it more comprehensible. Infographics, 
data visualizations, and charts are often animated to illustrate trends and statistics. 
5. User Interface Design:  Animation can be used to improve user interface elements, such 
as transitions between screens, button animations, and menu interactions. These animations 
create a smoother and more enjoyable user experience. 
6.Advertisement and Promotion: Animated ads and promotional videos are effective in 
grabbing attention and conveying marketing messages. Animated logos and product 
demonstrations are commonly used in multimedia advertising. 

Morphing: 
Morphing is a special animation technique that involves a seamless transformation between 
two or more images or objects. It is often used to create mesmerizing visual effects in 
multimedia presentations. Here's how morphing works: 
1.Source and Target Images/Objects: Morphing starts with two or more source images or 
objects. These can be photographs, drawings, or 3D models. 
2.Correspondence Points: Correspondence points are selected on the source and target 
images. These points indicate where features or elements match between the two images. 
3.Intermediate Frames: A series of intermediate frames are generated by smoothly 
interpolating the positions of the correspondence points. This interpolation creates a gradual 
transition from the source to the target. 
4.Blending: The intermediate frames are blended together, creating a seamless morphing 
animation. 
5.Timing and Easing: The timing and easing functions are adjusted to control the speed 
and smoothness of the morphing effect. 
 
Morphing is often used for artistic and creative purposes, such as transforming one face into 
another, creating shape-shifting animations, or morphing between different states of an 
object. It can also be applied in multimedia for visual transitions between scenes or as an 
artistic element to engage and entertain users. The key to successful morphing lies in 
meticulous control of the correspondence points and the interpolation process to achieve a 
convincing and fluid transformation. 


