REVIEW

NOT IMPORTANT TOPICS

· ANYTHING COVERED IN LECTURES / GIVEN IN READING MATERIALS / TEXT / MPs CAN BE ASKED IN MIDTERM

· CUMULATIVE – Greater weightage for post-midterm portion.

· Types of questions – 

Short answer [1], 

Long answer / algorithm description [2]

Mathematical derivation / problem [3]

Objective type [4]

· Topics not covered in detail – MIGHT POSSIBLY HAVE A lower coverage

· Questions can be from any topic (or combination)– do not ignore anything.

· Topics in green -- not covered in full detail in class. The extent of detail covered in class and its application / use should suffice.

· Types of questions mentioned are only guiding - not mandatory.
· IN EXAM WRITE ONLY WHAT IS ASKED – for instance, if I ask you a particular aspect of the algo, give only that aspect – not the full algo.

OUTLINE OF CS318: FALL’99 SEMESTER

· Introduction (to the course, to Computer Graphics)

· Introduction (to the lab and to OpenGL)


· Graphics Systems:






· Raster Graphics (drawing of primitives, poly fill)


· 2D Transformations, viewing, clipping:


· 3D Transformations / clipping




· Modelling / Representation of objects in 3D



· HSR:

· Rendering / Ray tracing:


· Animation etc:




GRAPHICS SYSTEMS (ch 2) [1,4]

· HARDWARE



DISPLAY DEVICES-CRT, C-CRT, DVST, 3D VIEWING etc etc

INPUT DEVICES - mouse, track ball, digitizer, light pens, scanners ….

HARDCOPY DEVICES - printers, plotters …

· SOFTWARE

GENERAL REQUIREMENTS

COORDINATE SYSTEMS

TRANSFORMATIONS

DISPLAY

OUTPUT PRIMITIVES (ch 3)[1-4]

· LINE DRAWING

DDA

SIMPLE

SYMMETRIC (notes)

BREZENHAM'S

· CIRCLE

MIDPOINT

· ELLIPSE AND OTHER CURVES

· POLYGON FILLING

SCAN CONVERSION

BOUNDARY FILL

2D TRANSFORMATIONS (ch 5) [1-4]

· TRANSLATIONS / ROTATION / SCALING etc

· HOMOGENOUS COODS

· COMBINING TRANSFORMATIONS

· ROTATION ABOUT ARBITRARY POINT

· GENERAL SCALING

· SHEAR

2D VIEWING (ch 6) [1-4]

· VIEWING PIPELINE

· VIEWING TRANSFORMATIONS

· CLIPPING

SUTHERLAND COHEN

LIANG BARSKY (CYRUS-BECK - notes 3D / references)

NICOLE LEE NICOLE

· NON-RECTANGULAR CLIPPING WINDOWS

· CONCAVE CLIPPING WINDOW

· POLYGON CLIPPING

SUTHERLAND-HODGMAN

WEILER ATHERTON CLIPPING

· CURVE / TEXT CLIIPING

3D CONCEPTS [1-4]

· VIEWING PIPELINE

· TRANSFORMATIONS

· COMBINING TRANSFORMATIONS

· GENERAL ROTATIONS

· SHEAR

· PROJECTIONS (notes / reference material)

PARALLEL (BY ROTATING OBJECT / GENERAL PLANE)

ORTHOGRAPHIC - GENERAL

AXONOMETRIC 

TRIMETRIC

DIMETRIC

ISOMETRIC

OBLIQUE (OBLIQUE DIRECTION / ( AND f)

PERSPECTIVE – 1 / 2 / 3 PVP PROJECTION

· 3D VIEWING PIPELINE

· 3D VIEWING TRASNFORMATIONS

· VIEWING VOLUMES

· 3D CLIPPING

ADDITIONAL REFERENCES – NOTES + ROGERS & ADAMS

MODELING / REPRESENTATION

· REPRESENTATION OF POLYGON SURFACES [1,2,4]

· PARAMETRIC FORM OF CURVES AND SURFACES

QUADRICS / SUPERQUADRICS [1,4]

· SPLINES [1-4]

· TYPES OF CONTINUITIES [1-4]

· CUBIC SPLINES (HERMITE) [1-4]*
· ALGEBRAIC FORM

· GEOMETRIC FORM

· BLENDING FUNCTIONS

· CURVE GIVEN 4 POINTS

· NATURAL CUBIC / CARDINAL / KOCHANEL BARTEL SPLINES - DEFINITION AND PROPERTIES [1,4]

· RATIONAL & BETA SPLINES - DEFINITIONS AND THEIR PROPERTIES [1,4]

· CONVERSION BETWEEN DIFF TYPES OF SPLINES [1,3,4]

· REPARAMETRIZATION [1,3,4]*
· Bezier and b-spline curves [1-4]

· DISPLAYING CURVES [1-4]

· HORNERS RULE

· FORWRAD DIFFERENCE

· SUB-DIVISION

* ADDITIONAL REFERNCE - MORTENSON (FOR SPLINES AND SURFGACES)

· BICUBIC SURFACES [1-4]*
· ALGEBRAIC DEFINITION

· STANDARD GEOMETRIC INPUT

· DEGREES OF FREEDOM

· TWIST VECTORS

· BOUNDARY AND AUXILIARY CURVES

· COMPOSITE SURFACES AND CONTINUITY

· BEZIER SURFACES – DEFINITION [1,2,4]

· EXTENSION OF CURVES

· NET OF CURVES

· PROPERTIES

· BSPLINE SURFACES [1,2,4]

· DEFINITION

· EXTENSION OF CURVES

· NET OF CURVES

· PROPERTIES

· FRACTALS [1-4]

· GENERAL CONCEPTS - DEFINITION  AND NOTION OF FRACTAL DIMENSION [1,2,4]

· CONSTRUCTION OF [1,2,4]

· SELF SIMILAR (KOCH CURVE), STATISTICALLY SELF SIMILAR, 

· (STATISTICALY) SELF AFFINE (BROWNIAN MOTION / MIDPOINT DISPLACEMENT) AND 

· INVARIANT FRACTALS (SELF SQUARING)

· SHAPE GRAMMERS [1,4]

· PARTICLE SYSTEMS [1,4]

· PHYSICALLY BASED MODELING [1,4]

· MODELING OF SOLIDS *

· B-REP, POLYGONAL DATA TABLES, REPRESENTATION OF HOLES [1,2,4]

· CSG [1,2,4]

· OCTREE / QUADTREE [1,2,4]

· COMPUTING PHYSICAL PROPERTIES OF SOLIDS [1-4]

· BSP TREES[1,2,4]

HIDDEN SURFACE REMOVAL [1-4]

· BACK FACE REMOVAL

· THE Z-BUFFER 

· THE A-BUFFER

· SCAN-LINE BASED ALGORITHM

· SPANNING SCAN-LINE BASED ALGO *

· DEPTH SORTING (Painter’s Algo)

· BSP TREES

· AREA SUB-DIVISION

· RAY-TRACING

· OCTREE BASED

· FLOATING HORIZON

SURFACE RENDERING [1-4]

· AMBIENT LIGHT, DIFFUSED / SPECULAR REFLECTION

· TRANSPARENCY

· SHADOWS

· POLYGON RENDERING

· CONSTANT INTENSITY

· GOURAUD SHADING

· PHONG SHADING

· (ANTI-ALIASING) Details in book
· RAY TRACING

· TEXTURE MAPPING

· (DISPLAYING LIGHT INTENSITIES / GAMMA CORRECTION)

ANIMATION [1,2,4]

· ACTION SPECIFICATIONS - DIRECT MOTION SPECS. GOAL DIRECTED, KINEMATIC / DYNAMICS / INVERSE KINEMATICS

· TYPES OF ANIMATION SYSTEMS -- KEY FRAME, PARAMETRIZED SYSTEMS, SCRIPT BASED SYSTEMS

· KEY FRAME SYSTEMS

· GENERATION OF IN-BETWEENS

· MORPHING

( AnoopChawla


