Computer Graphics Viva Questions

Computer graphics viva questions are an essential part of understanding and evaluating a
student's knowledge in the field of computer graphics. Preparing for viva sessions requires a
comprehensive grasp of fundamental concepts, algorithms, and practical applications. This article
provides a detailed guide on common computer graphics viva questions, categorized into important
topics to help students excel in their examinations and interviews.

Introduction to Computer Graphics

What is Computer Graphics?

- Computer graphics refers to the creation, manipulation, and representation of visual images and
models using computer technology. - It involves generating images from models or mathematical
descriptions of objects.

Applications of Computer Graphics

- Entertainment (movies, video games) - Design and visualization (architecture, CAD) - Medical
imaging - Simulation and training - User interfaces and multimedia

Types of Computer Graphics

- Raster Graphics: Images composed of pixels (bitmaps) - Vector Graphics: Images created using
geometrical primitives like points, lines, and curves

Basic Concepts and Terminologies

Screen and World Coordinates

- World Coordinates: The coordinate system used to model the scene. - Screen Coordinates: The
coordinate system of the display device.

Graphics Pipeline

- The sequence of steps involved in converting 3D models into 2D images. - Main stages include
modeling, transformation, projection, clipping, rasterization, and display.

Coordinate Transformations

- Translation: Moving objects in space. - Scaling: Changing the size of objects. - Rotation: Rotating
objects about an axis. - Reflection: Flipping objects across a plane.
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2D and 3D Graphics

2D Graphics and Its Operations

- Drawing basic shapes: lines, circles, polygons - Transformation operations: translation, rotation,
scaling - Clipping algorithms: Cohen-Sutherland, Liang-Bey

3D Graphics and Its Components

- Modeling: creating 3D objects using primitives - Viewing: setting up camera and viewpoint -
Projection: converting 3D scenes into 2D images

Types of 3D Projections

- Orthographic Projection: Parallel projection without perspective distortion - Perspective Projection:
Mimics human eye perception with depth

Rendering Techniques and Algorithms

Line Drawing Algorithms

- DDA Algorithm: Digital Differential Analyzer - Bresenham’s Algorithm: Efficient rasterization of
lines

Circle Drawing Algorithms

- Midpoint Circle Algorithm: Efficiently draws circles using symmetry

Polygon Filling Algorithms

- Scanline Algorithm: Filling polygons based on intersections with scanlines - Flood Fill Algorithm:
Filling connected regions

Hidden Surface Removal

- Techniques to eliminate hidden surfaces during rendering: - Back-face Culling - Z-Buffer Algorithm
- Painters Algorithm

Clipping and Transformation Techniques

Clipping Algorithms

- Cohen-Sutherland Line Clipping: Clipping lines against rectangular windows - Liang-Bey Line
Clipping: Improved line clipping method - Sutherland-Hodgman Polygon Clipping: Clipping polygons
against convex clip windows



Transformation Matrices

- Use of matrix multiplication for performing transformations - Homogeneous coordinates facilitate
combined transformations

Animation and Visualization

Key Concepts in Animation

- Frame-by-frame animation - Keyframe animation - Interpolation techniques

Types of Animation

- 2D Animation - 3D Animation - Motion Graphics

Visualization Techniques

- Data plotting - Volume rendering - Surface rendering

Advanced Topics and Concepts

Ray Tracing and Ray Casting

- Techniques for generating photorealistic images - Ray tracing simulates the path of light rays

Shading Techniques

- Flat shading - Gouraud shading - Phong shading

Texture Mapping

- Applying images (textures) onto 3D objects to add detail

Anti-aliasing

- Techniques to reduce jagged edges in images: - Supersampling - Multisampling

Frequently Asked Viva Questions and Model Answers

Q1: Explain the concept of the graphics pipeline.

Answer: The graphics pipeline is a sequence of steps used to convert 3D models into 2D images on
the screen. It involves stages like modeling, transformation, lighting, projection, clipping,
rasterization, and fragment processing. Each stage prepares data for the next, ensuring efficient
rendering of complex scenes.
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Q2: What are homogeneous coordinates, and why are they used?

Answer: Homogeneous coordinates introduce an extra dimension (usually 'w') to coordinate points,
enabling all affine transformations (translation, scaling, rotation) to be represented as matrix
multiplications. They simplify combined transformations and make the process computationally
efficient.

Q3: Describe the difference between raster and vector graphics.

Answer: Raster graphics are pixel-based images, where each pixel holds color information. They are
resolution-dependent and suitable for detailed images like photographs. Vector graphics use
geometric primitives such as points, lines, and curves, which are resolution-independent and ideal
for logos and illustrations requiring scaling.

Q4: How does the Cohen-Sutherland line clipping algorithm work?

Answer: Cohen-Sutherland algorithm divides the clipping window into regions using outcodes
assigned to endpoints. It then performs logical operations to determine if lines are entirely inside,
outside, or partially inside the window. Lines outside are rejected; those partially inside are clipped
accordingly.

Q5: Explain the concept of shading in computer graphics.

Answer: Shading determines the color and brightness of surfaces based on light sources and
material properties. Techniques like flat shading assign a single color per polygon, while Gouraud
and Phong shading interpolate colors across surfaces for realistic lighting effects.

Tips for Preparing Computer Graphics Viva Questions

- Focus on fundamental concepts and algorithms. - Understand the mathematical basis of
transformations. - Practice drawing diagrams to explain processes. - Keep updated with recent
advances like ray tracing and shader programming. - Review practical applications to relate theory
with real-world scenarios.

Conclusion

Preparing for computer graphics viva questions involves a thorough understanding of core
principles, algorithms, and practical applications. By familiarizing yourself with the questions and
answers outlined above, along with practicing drawing and explaining concepts, students can
confidently approach viva sessions. Mastery of topics such as the graphics pipeline,
transformations, clipping, rendering techniques, and advanced concepts like ray tracing will
significantly enhance your performance. This comprehensive guide aims to serve as a valuable
resource for students seeking in-depth knowledge and confidence in computer graphics viva
examinations. Regular revision of these topics and practical implementation will further solidify



understanding and ensure success.

Computer Graphics Viva Questions: An In-Depth Review and Guide In the rapidly evolving field of
computer graphics, mastering fundamental concepts and staying prepared for viva voce
examinations is essential for students, educators, and professionals alike. The computer graphics
viva questions serve as a crucial assessment tool, testing theoretical understanding, practical
knowledge, and problem-solving skills related to the discipline. As the landscape of computer
graphics becomes increasingly complex with advancements in rendering techniques, hardware
acceleration, and emerging technologies, a comprehensive review of commonly asked questions
and their underlying concepts is invaluable for effective preparation and knowledge deepening. This
article aims to explore the realm of computer graphics viva questions in detail, providing an
extensive analysis of typical queries, their core concepts, and strategic approaches to answering
them. Whether you are a student gearing up for your upcoming viva, an educator designing
evaluation criteria, or a researcher interested in the pedagogical aspects of computer graphics, this
review offers a thorough resource to enhance understanding and confidence.

Understanding the Scope of Computer Graphics Viva
Questions

Computer graphics is a vast discipline that spans various subfields, including geometric modeling,
rendering, animation, image processing, and hardware-software integration. Viva questions often
encompass theoretical foundations, mathematical principles, algorithmic processes, and practical
applications. The scope typically includes: - Basic concepts and definitions - Geometric
transformations - Projections and viewing - Clipping and hidden surface removal - Rasterization and
scan conversion - 3D modeling techniques - Rendering algorithms - Animation and motion graphics
- Hardware components and graphics pipelines - Recent advancements and emerging trends Given
this broad spectrum, viva questions are designed not only to test memorization but also to evaluate
analytical thinking and problem-solving capabilities within the context of computer graphics.

Commonly Asked Computer Graphics Viva Questions

Below is a categorized list of typical questions that are frequently encountered during viva
examinations, along with brief insights into their expected responses.

1. Fundamental Concepts and Definitions

- What is computer graphics? Answer: The discipline of generating, manipulating, and storing visual
images using computers. It involves creating images from models through mathematical and
computational techniques. - Differentiate between raster and vector graphics. Answer: Raster
graphics are images composed of pixels, suitable for detailed images like photographs. Vector
graphics are based on mathematical equations defining shapes, ideal for scalable images like logos.
- What are the main components of a computer graphics system? Answer: Hardware (graphics
display, input devices, graphics card), software (graphics libraries, APIs), and algorithms for
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rendering.

2. Geometric Transformations

- Explain translation, scaling, and rotation transformations with their matrix representations. - How
do homogeneous coordinates facilitate transformations? - Describe the difference between object
and world coordinate systems.

3. Viewing and Projection

- What is the purpose of viewing transformation? - Explain different types of projections:
orthographic and perspective. - How does the camera model work in computer graphics?

4. Clipping and Hidden Surface Removal

- Describe the Cohen-Sutherland algorithm for line clipping. - What is the Z-buffer algorithm? How
does it work to remove hidden surfaces? - Discuss the concept of back-face culling.

5. Rasterization and Scan Conversion

- Explain what rasterization means in the context of rendering. - How are lines and circles
rasterized? - Discuss the Bresenham's line algorithm.

6. 3D Modeling and Representation

- What are the different methods for 3D modeling? - Compare wireframe and solid modeling. -
Describe the concept of polygon meshes.

7. Rendering Techniques

- What is ray tracing? How does it differ from rasterization? - Explain Phong shading and Gouraud
shading. - Describe texture mapping and its significance.

8. Animation and Motion Graphics

- What are keyframes and inbetweens? - Explain forward and inverse kinematics. - Discuss the role
of interpolation in animation.

9. Hardware and Graphics Pipeline

- Describe the stages of the graphics pipeline. - What is hardware acceleration in graphics
rendering? - Discuss the role of GPUs.

10. Recent Trends and Technologies

- Briefly explain real-time rendering in virtual reality. - What are shaders, and how do they enhance



graphics? - Discuss the impact of Al and machine learning in computer graphics.

Deep Dive into Selected Core Topics

To foster a better understanding, this section elaborates on some critical areas frequently tested in
viva sessions.

Geometric Transformations: The Foundation of Object Manipulation

Transformations are fundamental in positioning and manipulating objects within a scene. They
include translation, scaling, rotation, and reflection. These transformations are typically
represented using matrices, allowing multiple transformations to be concatenated efficiently
through matrix multiplication. - Translation: Moves an object from one location to another. Matrix
form (in homogeneous coordinates): \[ T(X, y, z) = \begin{bmatrix} 1 &0 & 0&x\0 &1 &0 &y \\
0&0&1&2z\0&0 &0 &1\end{bmatrix} \] - Scaling: Enlarges or reduces the size of an object.
\[ S(s_x, s_y, s_z) = \begin{bmatrix} s x&0&0&0\N0&s y&0&O0O\N0&0&s z&O0W0 &0 &
0 & 1 \end{bmatrix} \] - Rotation: Rotates objects about an axis (X, Y, Z). For example, rotation
about Z-axis by angle 6: \[ R z(8) = \begin{bmatrix} \cost & -\sin® & 0 & 0 \\\sin6 & \cosb & 0 & 0
WO&O0&1&OWO0 &0 &O &1 \end{bmatrix} \] Understanding the order of transformations and
their effect on objects is crucial, as the sequence affects the final outcome significantly.

Projection Techniques: Translating 3D Scenes onto 2D Screens

Projection transforms 3D models onto a 2D plane, enabling visualization. The two primary
projection types are: - Orthographic Projection: Parallel projection lines; objects retain their size
regardless of depth. Suitable for technical drawings. - Perspective Projection: Converging projection
lines; objects appear smaller as they are farther from the viewer, mimicking human eye perception.
Mathematically, perspective projection involves dividing by the depth coordinate to achieve
foreshortening, often implemented via projection matrices.

Rendering Algorithms: From Rasterization to Ray Tracing

Rendering converts scene descriptions into images. Two dominant methods are: - Rasterization:
Converts geometric primitives into pixel data. It is fast and suitable for real-time applications but
may lack realistic lighting effects. - Ray Tracing: Simulates the path of light rays to produce highly
realistic images with shadows, reflections, and refractions. It is computationally intensive but
increasingly optimized with hardware acceleration. Understanding the advantages, limitations, and
suitable scenarios for each method is a common viva question.

Hidden Surface Removal: Making 3D Scenes Realistic

In 3D scenes, some surfaces occlude others. Techniques like: - Z-buffer Algorithm: Maintains depth
information per pixel to determine visibility. - Back-face Culling: Eliminates polygons facing away
from the viewer. - Scanline Algorithm: Processes scene line by line, filling visible pixels. These
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methods are vital for producing accurate and visually coherent images.

Strategies for Preparing Computer Graphics Viva Questions

Effective preparation involves more than memorizing answers. Here are strategic tips: - Understand
Concepts Deeply: Focus on grasping the mathematical foundations and algorithms. - Practice
Diagram Drawing: Many viva questions require sketching transformations, projections, or pipeline
stages. - Review Past Question Papers: Identify patterns and frequently asked questions. - Use
Visual Aids: Create diagrams, flowcharts, and animations to better understand and explain
concepts. - Stay Updated: For recent trends, read research papers and latest technological
advancements.

Conclusion: Emphasizing Conceptual Clarity and Practical
Understanding

The computer graphics viva questions are designed to assess a candidate’s comprehensive
understanding of both theoretical principles and practical techniques. As computer graphics
continues to grow in significance across industries such as gaming, film production, virtual reality,
and simulation, the importance of thorough preparation cannot be overstated. By systematically
exploring core topics such as geometric transformations, projection methods, rendering algorithms,
and hardware considerations, students can develop a robust foundation. Additionally,
understanding the interplay between different concepts enables more confident and articulate
responses during viva sessions. Ultimately, mastery of computer graphics viva questions empowers
learners to not only excel academically but also to innovate and contribute meaningfully to the
evolving technological landscape. References and Further Reading

Questions & Answers About computer graphics viva questions

No Question Answer

1 | What is raster graphics and how | Raster graphics are images composed of pixels, each with
does it differ from vector color information, suitable for detailed images like
graphics? photographs. Vector graphics use mathematical

equations to define shapes and lines, making them
scalable without loss of quality. Raster images are
resolution-dependent, whereas vector images are

resolution-independent.

2 | Explain the concept of anti- Anti-aliasing is a technique used to reduce jagged edges
aliasing in computer graphics. (aliasing) in digital images by smoothing the transition
between pixels, often through blending techniques,
resulting in more visually appealing and realistic images.




What are the main types of
shading techniques used in 3D
computer graphics?

The main shading techniques include flat shading,
Gouraud shading, and Phong shading. Flat shading
applies a single color per polygon, Gouraud shading
interpolates vertex colors across surfaces, and Phong
shading interpolates surface normals for more realistic
lighting and reflections.

Describe the purpose of z-buffer
in computer graphics.

A z-buffer is used to handle depth information in 3D
rendering. It keeps track of the depth of every pixel on
the screen to determine which object is in front of others,
thereby implementing hidden surface removal and
ensuring correct rendering order.

What is the difference between
scanline algorithm and ray
tracing?

The scanline algorithm is a rasterization technique used
to fill polygons efficiently by processing each scanline
across the screen, suitable for real-time rendering. Ray
tracing simulates the path of light rays to produce
realistic images with accurate reflections and shadows
but is computationally intensive, often used in offline
rendering.

Explain the concept of
transformation in computer
graphics.

Transformations in computer graphics refer to operations
such as translation, scaling, rotation, and shearing that
modify the position, size, and shape of objects within a
scene. These are typically represented using matrix
operations for efficient computation.

What are the advantages of
using OpenGL in computer
graphics?

OpenGL provides a cross-platform, hardware-accelerated
API for rendering 2D and 3D graphics. It offers high
performance, extensive hardware support, and a rich set
of features for developing interactive and real-time
graphics applications.

computer graphics, viva questions, graphics algorithms, rendering techniques, 3D modeling,
shading, rasterization, ray tracing, graphics hardware, transformations
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