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QUESTION ONE
Rendering:

a) Provide a detailed definition of the terms: Phong Shading and Phong Illumination. 
(2 Marks)

b) Identify an alternative approach to Phong Shading commonly used to reduce the processing time required to render an object. Identify the strengths and weaknesses this technique has when combined with the Phong Illumination model.
 (2 Marks)

c) Errors were discovered when the following equation was used to calculate the Specular Reflection for an object in a 3D scene. Identify where the error is in the equation below, and suggest a fix. Identify all the various terms used in your corrected equation?
(2 marks)




d) What visual effect would you expect to see when using the above equation to render shiny objects?
(2 marks)


e) Adjust your newly corrected lighting equation to allow for multiple lights within the scene
(2 marks)








QUESTION TWO
Texture Mapping:

1. Describe the fundamental principles behind Bump Mapping. Evaluate the strengths and weaknesses of using Bump Mapping techniques to model high detailed scenes in real-time computer graphics.
(10 marks)

1. Describe in detail the process needed to implement Embossing within a computer graphics application. Identify the strengths and weaknesses of using this technique.
(10 marks)

QUESTION THREE
Run-time Issues:

· Recently you were asked to drop everything and take a look at solving ‘framing’ issues on a soon-to-be-released First Person Shooter platform game. After digging through the code you notice no timer has been implemented to control the frame rate. You are asked to write out some pseudo code that will lock the frame rate to 60 frames per second.
a) Write a simple program (using pseudo code) that clearly demonstrates how to lock the frame rate to 60 frames per second
(6 marks)


· After implementing your pseudo code there still remains some framing issues that cause the system to underperform – i.e. the game fails to run at 60fps, often dropping to 30fps when more than 20 npc (non-player characters) are on screen at the same time.

b) Write approximately 200 words that consider sensible methods/approaches one might take to speed up the processing and rendering of many non-player characters on screen at the same time. NB> This may not simply be an AI (artificial intelligence) processing problem. You should consider all possible options available to speed up the processing / rendering of the scene.

 (14 marks)
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