Course-Plan
School………….  ENGINEERING

Department…… Computer Sc. & Engineering
Course Code…..  CO 303
Course Name….  Computer Graphics
Instructor…Dr. Rosy Sarmah
1. Abstract: 
CO 303 is the introductory course into the field of Computer Graphics at Tezpur University. Computer graphics refers to several different things such as the representation and manipulation of image data by a computer and the various technologies used to create and manipulate images. This course is aimed at teaching students the basics of computer graphics and to make the students capable of digitally synthesizing and manipulating visual content.
2. Objective: 
This course will give the students a hands-on experience at developing interactive, real-time rendering applications using C/C++. The tools developed in this course will open up a whole new world of 3D visualization for the students that can be used in many career paths.

What the course seeks to do 

The topics covered in this course span the entire viewing pipeline: 2D and 3D geometry creation, transformations, the camera model, projections, rasterization, fragment modification and fractal geometry. 
3. Prerequisites of the course:
    Basic knowledge of Data Structures and programming

4. Course outline+ suggested reading:
Text Books:
1. [HNB] Hearn D., Baker P.M. : Computer Graphics, C Version, Pearson , 1997.
2. [RGD] Rogers, D.F. : Procedural Elements for Computer Graphics, Mc Graw-Hill, 2003.
Reference Books:
1. [FVD] Foley, J.D., Van Dam A.: Fundamentals of Interactive Computer Graphics, Addison-Wesley, 1982.
2. Harrington, S. : Computer Graphics : A programming Approach, Tata Mc Graw Hill, 1987.
Online


[ONL] 202.141.129.18/~rosy8
5. (a)Time-Plan 

	Topic
	Content
	Book
	Hrs

	Overview 


	Display Devices : Line and point plotting systems; raster, vector, pixel and plotters, Continual refresh and storage displays, Digital frame buffer, Plasma panel displays, Very high resolution devices, High-speed drawing, Display processors, Character generators, Color-display techniques (Shadow-mask and penetration CRT, analog false colors, hard-copy color printers.)
	[HNB, FVD]
	2

	
	Discussion on the Course Content, Course Plan & Books & Evaluation Plan
	
	

	Display Description 


	Screen co-ordinates, user co-ordinates; Graphical data structures (compressed incremental list, vector list, use of homogeneous co-ordinates); Display code generation; Graphical functions
	[HNB]
	1

	
	Output Primitives: Line drawing algorithms
	[HNB]
	2

	
	Circle and Ellipse generating algorithms,
	[HNB]
	2

	
	Other curves & Conic sections , Polynomials and spline curves
	[HNB]
	

	
	Filled area primitives: Scan-line polygon fill algorithm, Inside-outside tests
	[HNB, ONL]
	1

	
	Boundary fill algorithm, Flood fill algorithm
	[HNB, ONL]
	1

	
	Character generation


	
	1

	Attributes of output primitives
	Line attributes, Curve attributes, Color and grayscale levels, color tables, Area fill attributes: fill styles, Character attributes, Antialiasing
	[HNB]
	2

	2D geometric transformations


	Basic transformation: translation, rotation, scaling
	[HNB]
	1

	
	Composite transformations, Reflection and shearing
	[HNB]
	1

	
	Transformations between coordinate systems, Affine transformations
	[HNB]
	1

	2D viewing
	Viewing pipeline, window –to-viewport coordinate transformation

Clipping operations, Point clipping
	[HNB]
	1

	
	Line clipping algorithms, Polygon clipping algorithms
	[HNB]
	1

	
	Curve clipping, Text clipping
	[HNB]
	1

	Interactive Graphics 


	Pointing and positioning devices (cursor, light pen, digitizing tablet, the mouse, track balls). Interactive graphical techniques; Positioning, Elastic Lines, Inking, Zooming, Panning, Clipping, Windowing, Scissoring. Basic positioning methods
	[HNB]
	2

	3D concepts
	3D display methods: Parallel & perspective projection, Depth cueing, Visible line and surface, identification, Exploded and cutaway views, 3D and stereoscopic views
	[HNB]


	2

	3D object representation
	Polygon surfaces, tables, equations, meshes, Curved lines and surfaces. Quadric surfaces, sphere, ellipsoid, torus, Superellipse, Superellipsoid. Spline representations
	[HNB]
	2

	
	Bezier, cubic Bezier curves and surfaces

Sweep representations, Octrees & BSP trees, Fractals
	[HNB]
	3  

	3D transformations
	3D transformations & composite transformations
	[HNB]
	1

	3D Viewing
	Viewing pipeline, viewing coordinates, Wire-frame perspective display, Perspective depth, Projective transformations 
	[HNB]
	2

	Visible surface detection
	Back-face detection, A-buffer method,Scan-line method, Depth-sorting method,
	[HNB]
	2

	
	BSP-tree method, Octree methods
	[HNB]
	1

	
	Ray casting and wireframe methods
	[HNB, RGD]
	1

	Illumination models and surface rendering
	Basic illumination models, specular reflection and Phong model 
	[HNB]
	2

	
	Hidden line and surface elimination, Transparent solids, Shading, halftone patterns and dithering,  Ray tracing, Texture mapping
	[HNB]
	2

	Color models 
	Properties of light, different color models, conversion between color models
	[HNB]
	2

	TOTAL
	40L +  9P


  Assignments:

1. Implement the Bresenham’s line algorithm

2. Implement the DDA algorithm

3. Implement the MidPoint Circle algorithm

4. Implement the MidPoint Ellipse algorithm

5. Implement the ScanFill algorithm

6. Implement the BoundaryFill algorithm (for both 4-connected and 8-connected region)

7. Use the MidPoint method and symmetry consideration to scan convert the parabola y = 100 – x2 over the interval -10 <= x <= 10

8. Device an algorithm for determining the interior regions for any input set of vertices using the non-zero winding rule and cross product calculations to identify the direction of edge crossings

9. Device an algorithm for determining the interior regions for any input set of vertices using the non-zero winding rule and dot product calculations to identify the direction of edge crossings

10. Write a program that applies any specified sequence of transformations to a displayed object. The program is to be designed so that a user selects the transformation sequence and associated parameters from displayed menus and the composite transformation is then calculated and used to transform the object. Display the original object and the transformed object in different colors and different fill patterns 

11. Implement the Cohen-Sutherland Line Clipping algorithm

12. Implement the Sutherland-Hodgeman Polygon Clipping algorithm

    (b) Evaluation plan  
Evaluation Plan: CO 303

Type A


Test I  :  20


Test II :  20


Test III:  25


Test IV:  20

Type B


Lab Assignments  :  25
Lab Test
      :  30
End Term              :  60

TOTAL: 
200
 6. Pedagogy : 
                   Teaching-learning methods to be used:
                       Lecture and Discussion, Presentations and Quiz 

7. Expected outcome: At the end of the semester the course outcomes would be:

1. Designing and implementing an application which illustrates the use of various rasterization and transformation techniques. 

2. Studying and comparing various methods for computer representation of objects.
3. Implementing a method for the computer representation of objects.
Course-Plan
School………….  ENGINEERING

Department…… Computer Sc. & Engineering
Course Code….. CS 522 

Course Name….  Computer Graphics

Instructor…Dr. Rosy Sarmah
1. Abstract: CS 522 is the introductory course into the field of Computer Graphics at Tezpur University. Computer graphics refers to several different things such as the representation and manipulation of image data by a computer and the various technologies used to create and manipulate images. This course is aimed at teaching students the basics of computer graphics and to make the students capable of digitally synthesizing and manipulating visual content.
2. Objective: This course will give the students a hands-on experience at developing interactive, real-time rendering applications using C/C++. The tools you develop in this course will open up a whole new world of 3D visualization for the students that can be used in many career paths.

What the course seeks to do 

The topics covered in this course span the entire viewing pipeline: 2D and 3D geometry creation, transformations, the camera model, projections, rasterization, fragment modification and fractal geometry. 
3. Prerequisites of the course:

    Basic knowledge of Data Structures and programming

4.  Course outline+ suggested reading:
Text Books:
3. [HNB] Hearn D., Baker P.M. : Computer Graphics, C Version, Pearson , 1997.
4. [RGD] Rogers, D.F. : Procedural Elements for Computer Graphics, Mc Graw-Hill, 2003.
Reference Books:
3. [FVD] Foley, J.D., Van Dam A.: Fundamentals of Interactive Computer Graphics, Addison-Wesley, 1982.
4. Harrington, S. : Computer Graphics : A programming Approach, Tata Mc Graw Hill, 1987.
Online


[ONL] 202.141.129.18/~rosy8
5. (a)Time-Plan 

	Topic
	Content
	Book
	Hrs

	Overview 


	Display Devices : Line and point plotting systems; raster, vector, pixel and plotters, Continual refresh and storage displays, Digital frame buffer, Plasma panel displays, Very high resolution devices, High-speed drawing, Display processors, Character generators, Color-display techniques (Shadow-mask and penetration CRT, analog false colors, hard-copy color printers.)
	[HNB, FVD]
	2

	
	Discussion on the Course Content, Course Plan & Books & Evaluation Plan
	
	

	Display Description 


	Screen co-ordinates, user co-ordinates; Graphical data structures (compressed incremental list, vector list, use of homogeneous co-ordinates); Display code generation; Graphical functions
	[HNB]
	1

	
	Output Primitives: Line drawing algorithms
	[HNB]
	2

	
	Circle and Ellipse generating algorithms,
	[HNB]
	2

	
	Other curves & Conic sections , Polynomials and spline curves
	[HNB]
	

	
	Filled area primitives: Scan-line polygon fill algorithm, Inside-outside tests
	[HNB, ONL]
	1

	
	Boundary fill algorithm, Flood fill algorithm
	[HNB, ONL]
	1

	
	Character generation


	
	1

	Attributes of output primitives
	Line attributes, Curve attributes, Color and grayscale levels, color tables. Area fill attributes: fill styles, Character attributes, Antialiasing
	[HNB]
	2

	2D geometric transformations


	Basic transformation: translation, rotation, scaling
	[HNB]
	1

	
	Composite transformations, Reflection and shearing
	[HNB]
	1

	
	Transformations between coordinate systems, Affine transformations
	[HNB]
	1

	2D viewing
	Viewing pipeline, window –to-viewport coordinate transformation

Clipping operations, Point clipping
	[HNB]
	1

	
	Line clipping algorithms, Polygon clipping algorithms
	[HNB]
	1

	
	Curve clipping, Text clipping
	[HNB]
	1

	Interactive Graphics 


	Pointing and positioning devices (cursor, light pen, digitizing tablet, the mouse, track balls). Interactive graphical techniques; Positioning, Elastic Lines, Inking, Zooming, Panning, Clipping, Windowing, Scissoring. Basic positioning methods
	[HNB]
	2

	3D concepts
	3D display methods: Parallel & perspective projection, Depth cueing, Visible line and surface, identification, Exploded and cutaway views, 3D and stereoscopic views
	[HNB]


	2

	3D object representation
	Polygon surfaces, tables, equations, meshes, Curved lines and surfaces. Quadric surfaces, sphere, ellipsoid, torus, Superellipse, Superellipsoid. Spline representations
	[HNB]
	2

	3D transformations
	Bezier, cubic Bezier curves and surfaces

Sweep representations, Octrees & BSP trees, Fractals
	[HNB]
	3  

	
	3D transformations & composite transformations
	[HNB]
	1

	3D Viewing
	Viewing pipeline, viewing coordinates, Wire-frame perspective display, Perspective depth, Projective transformations 
	[HNB]
	2

	Visible surface detection
	Back-face detection, A-buffer method,Scan-line method, Depth-sorting method,
	[HNB]
	2

	Illumination models and surface rendering
	BSP-tree method, Octree methods
	[HNB]
	1

	
	Ray casting and wireframe methods
	[HNB, RGD]
	1

	
	Basic illumination models, specular reflection and Phong model 
	[HNB]
	2

	Color models 
	Hidden line and surface elimination, Transparent solids, Shading, halftone patterns and dithering,  Ray tracing, Texture mapping
	[HNB]
	2

	
	Properties of light, different color models, conversion between color models
	[HNB]
	2

	TOTAL

	
	40L +  9P Hrs


Assignments:

13. Implement the Bresenham’s line algorithm

14. Implement the DDA algorithm

15. Implement the MidPoint Circle algorithm

16. Implement the MidPoint Ellipse algorithm

17. Implement the ScanFill algorithm

18. Implement the BoundaryFill algorithm (for both 4-connected and 8-connected region)

19. Use the MidPoint method and symmetry consideration to scan convert the parabola y = 100 – x2 over the interval -10 <= x <= 10

20. Device an algorithm for determining the interior regions for any input set of vertices using the non-zero winding rule and cross product calculations to identify the direction of edge crossings

21. Device an algorithm for determining the interior regions for any input set of vertices using the non-zero winding rule and dot product calculations to identify the direction of edge crossings

22. Write a program that applies any specified sequence of transformations to a displayed object. The program is to be designed so that a user selects the transformation sequence and associated parameters from displayed menus and the composite transformation is then calculated and used to transform the object. Display the original object and the transformed object in different colors and different fill patterns 

23. Implement the Cohen-Sutherland Line Clipping algorithm

24. Implement the Sutherland-Hodgeman Polygon Clipping algorithm

(b) Evaluation Plan:

Evaluation Plan: CS 522

Type A


Test I  :  20


Test II :  20


Test III:  25


Test IV:  20

Type B


Lab Assignments  :  25
Lab Test
      :  30
End Term              :  60

TOTAL: 
200
 6. Pedagogy : 

                   Teaching-learning methods to be used:
                       Lecture and Discussion, Presentations and Quiz 

7. Expected outcome: At the end of the semester the course outcomes would be:

4. Designing and implementing an application which illustrates the use of various rasterization and transformation techniques. 

5. Studying and comparing various methods for computer representation of objects.
6. Implementing a method for the computer representation of objects.






