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SECTION A

Perspective Projections:

a) An object is rotated about the y axis through an angle of 45 degrees, and then subjected to a single point perspective projection onto the plane 
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, with a viewing point at (0,0,8). Determine the single matrix that will perform this transformation and verify that this is equivalent to a two point perspective-projection.

( 10marks)

b) Describe in detail an alternative approach to solving perspective-projection within a computer graphics display that can be performed without the use of matrices. Include an annotated diagram as part of your answer.
( 10marks)

Illumination: 

a. Describe in detail what visual effect Radial Intensity Attenuation has on the lighting model. 

( 5 marks)

b. Add Radial Intensity Attenuation to the following illumination equation to handle multiple light sources and define the terms added:
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( 5 marks)

c. In principle, the intensity of light from a point source is inversely proportional to the square of the distance from the source. 

Evaluate the main strengths and weaknesses of using the following attenuation factor, and suggest an alternative method for calculating Radial Intensity Attenuation within a graphics application that provides the user with the facility to control the intensity falloff on a per light basis:
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( 10 marks)

Parametric curves:

a) What is meant by zero, first & second-order parametric continuity?

( 6 marks)

b) Interpolation and Approximation are two terms associated with parametric curves. Explain the key difference between these two terms.

( 4 marks)

c) What are the properties of a Bezier curve

( 5 marks)

d) Write out the parametric equation for a straight line

( 5 marks)

e) The diagram below shows a set of polynomial weighting functions for a parametric curve.

i. Identify the type of curve

ii. How can we determine the order of continuity that this curve possesses?
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( 5 marks)

Shadows:

a. Compare and contrast Heckbert & Herf’s soft-shadow casting algorithm with Gooch’s algorithm. Identify the major strengths and weaknesses of each. Include diagrams if needed.

( 5 marks)

b. Describe how the ‘Two-Pass z buffer Shadow Algorithm’ developed by Williams in 1978 works. Identify the major strengths and weaknesses of this algorithm.

( 7 marks)

c. Describe in detail the fundamental difficulties the games programmer would face when tackling real-time shadow generation within a Car racing game to enable the realistic dapple-effect of light passing through the leaves of a tree on a windy day. Suggest two different approaches that could be taken to tackle this problem, and identify the specific strengths and possible limitations that each approach would have within your game. 

( 8 marks)

SECTION B

QUESTION FOUR
Shadows:

a. You have been asked to develop a suitable strategy to render the interior of an office block for a stealth type game. The layout of individual offices will consist of basic office furniture (i.e. computers, desks, chairs, table lamps and potted plants) and fluorescent lighting throughout. Each office will have two separate entry / exit doors to allow the player to navigate through the scene.

Rendering the scene with multiple shadow-casting light sources (i.e. fluorescent, table lamp and computer monitor) is computationally expensive. Describe a suitable approach one could take to handle the real-time realistic illumination within the scene. Identify any key areas where your proposed approach may fall down, and suggest extensions / work-a-rounds to deal with them. 

 (14 marks)

b. Suggest ways to incorporate dynamic lighting within the design of your lighting system to allow the player to shoot-out lights as they move through the level. What impact (if any) do you envisage this having on the rendering times of the scene? Suggest suitable approaches to take to avoid excessive computational overhead.

(6 marks)
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