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answer two out of three questions
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answer two out of three questions


1a)	Describe the Phong shading algorithm, identifying the major strengths and weaknesses of this algorithm.  In what ways does the Gouraud shading algorithm differ from the Phong shading algorithm? In what circumstances would it be appropriate to choose the Gouraud shader over the Phong Shader? In your answer include diagrams and equations if necessary.  

										[10 marks]

1b) 	The specular component used in OpenGL’s fixed pipeline illumination model is given by the equation Ispec = KsIpcosn(ɸ) where Ks is the surface reflectivity, Is is the specular light intensity and n is the specular reflection component.  What does the angle ɸ represent? 
											[5 Marks]
1c)	Calculate  Ispec if Ks  =0.6, Ip = 0.7, n= 2, and ɸ = 45 degrees.  
											[4 Marks]

1d)	Calculating the vector dot product of the view vector and the reflected light vector can make the equation specified in question 1b) above more efficient.  Re-write this equation using the dot product of these vectors and explain why this representation is more efficient.
 
											[6 Marks]



2a)	An OpenGL based graphics engine is being used to transform a point, P in object space to world space then into camera space. The point P is transformed into world space by multiplying it first with a rotation matrix.  The camera space transformation is achieved by finally multiplying the resulting point by the camera matrix transformation. If the rotation is described by a matrix R, and the camera transformation by a matrix C, which of the following matrix multiplications represent the transformed point in camera space.  Explain your reasoning showing how the order of the multiplications is derived. In your answer comment on how the order of multiplication used by OpenGL affects the formation of OpenGL’s modelview matrix.

	i) P.C.R
	ii) P.R.C
iii) C.R.P
iv) R.C.P

Assume the initial transform matrix is the identity matrix, I; points are represented as column vectors and a right-handed co-ordinate system is used.  

											[10 Marks]
			
2b)	A point P =[ 1,2,3,1]T is first translated along the x-axis by -2 units, then rotated by +60 degrees about the z-axis.  This is achieved using the matrix multiplication P’=R.T.P. 
	Create two 4x4 matrices that describe i) the rotation and ii) the translation then perform the matrix multiplication to obtain P’.
											[15 Marks]



3a)	Provide a suitable algorithm for detecting whether a plane surface on a single convex object, for example a triangle, will be visible to a viewer. Indicate how the algorithm might be made more efficient.
        										[13 marks]

	

3b)	Use the algorithm you provided in question 3a) above to determine if the surface of a triangle with a normal vector, N = (3, 4, 6)  is visible to a camera placed at position  (10,10,1). Assume the triangle contains a vertex, V = (2,3,0).
        										[12 marks]
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