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answer 3 out of 4 questions.
ALL QUESTION CARRY EQUAL MARKS


Equipment or materials required –Approved Calculators; Formula Sheet
Adnoddau neu ddefnyddiau sydd eu hangen -Approved Calculators




QUESTION ONE


The ADS (Phong) Illumination model for one light source is described in equation 1 below. Explain the meaning of each term and illustrate the relationship (if any) between the light source, the surface normal and the camera (or eye) position.  In your explanation draw diagrams to illustrate these relationships.


	
	
Equation 1




											[15 Marks]

1b) 	The specular component used in the ADS illumination model can also be given by the equation 
Ispec = KsIscosn(ɸ).  Calculate  Ispec if Ks  =0.6, Ip = 0.8, n= 2, and ɸ = 15 degrees.  
											[5 Marks]

1d)	Explain why the specular component described in question 1b) is implemented as a dot product in equation 1, above.
	[5 Marks]



QUESTION 2

a) The Phong specular component can cause imperfect results when the angle between the view vector and the reflected ray vector is greater than 90 degrees.  Explain why this is the case and show how this can be resolved using the Blinn-Phong illumination model and the “halfway” vector.
[10 Marks]


b) Adjust equation 1 above so that it represents the Blinn-Phong illumination model.

[4 Marks]

c) In principle, the intensity of light from a point source is inversely proportional to the square of the distance from the source. Explain why this relationship exists. Use a simple diagram/s as part of your answer if required. 

[6 Marks]

d) Re-write equation1 above to incorporate radial intensity attenuation.
[5 Marks]






QUESTION THREE

a) Describe in detail what the causes the aliasing artefact in still images and describe the two main approaches used to tackling aliasing. In your answer, identify the strengths and weaknesses of each approach drawing the readers’ attention to which approach is considered more appropriate for real-time games development. Give your reasons.
[12 Marks]

b) Describe in detail the effects caused by temporal aliasing within the moving image and its correlation to frame rate. 
[6 Marks]

c) Velocity maps and the use of the Accumulation buffer have been used to combat temporal aliasing. Compare and contrast each approach.
[7 Marks]




QUESTION FOUR

a) Several post processing effects rely upon local transforms that apply convolution methods using kernel masks.	Explain how convolution methods could be used to apply a blur effect to an image prior to rendering. In your answer provide a suitable kernel that could achieve this.	
[10 Marks]

b)  	What is meant by the term “edge detection” when applied to post processing of images. Illustrate your answer by showing how the Sobel convolution masks provided in figure 4i are used to calculate the new gradient magnitude of the pixel at Row2 Col3 of the input image pixel values shown in figure 4ii.

	
	
	
	
	
	
	
	
	
	Col1
	Col2
	Col3
	Col4
	Col5

	-1
	0
	+1
	
	+1
	+2
	+1
	
	Row1
	150
	150
	150
	30
	30

	-2
	0
	+2
	
	0
	0
	0
	
	Row2
	150
	150
	30
	30
	15

	-1
	0
	+1
	
	-1
	-2
	-1
	
	Row3
	150
	30
	30
	15
	0

	
	Gx
	
	
	
	Gy
	
	
	Row4
	30
	30
	15
	0
	0


                                   
                                       figure 4i                                                                                    figure 4ii


The formula for gradient magnitude is given in equation 2, below.
	
	       Equation 2

	
	


	

												[10 Marks]
c)	Calculate the gradient angle using equation 3 below.

	
	Equation 3

	
	


												[5 Marks]
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