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	Assignment No. 03
Spring 2011
CS602 – Computer Graphics
	Total Marks: 20

Due Date:
June 13, 2011

	 Instructions
Please read the following instructions carefully before submitting assignment: 
It should be clear that your assignment will not get any credit if: 
· The assignment is submitted after due date. 
· The submitted assignment does not open or file is corrupt. 
· The assignment is copied or any sort of cheating found. 
· Student ID is not mentioned properly in the assignment File. 
Note: For any query about the assignment, contact at cs602@vu.edu.pk 
Question 1

What is the importance of reflection vector in Computer Graphics? Explain with at least two examples.
Solution 

Reflection vectors
There are several times in computer graphics where it is important to calculate a vector that is a reflection of another vector in some surface.  

One example is in specular light calculations; in which the brightness of specular light at a point, i.e. shiny light reflected from the surface similarly to the way a mirror reflects light, depend on the angle between the vector to the eye from that point and the reflection of the vector from that point to the light.  

Another example is in any model where objects hit a surface and are reflected from it, where the object’s velocity vector after the bounce is the reflection of its incoming velocity vector. In these cases, we need to know the normal to the surface at the point where the vector to be reflected hits the surface, and the calculation is fairly straightforward. Figure shows the situation we are working with on.

[image: image2.emf]
Figure: Incoming vector P, outgoing vector Q, and normal vector N

In this figure, recall that N is normalized, that is, N is a unit vector perpendicular to the surface.

Let N* be the vector that Q makes when it is projected on N. 

Because of the symmetry of the figure, we have 

N* = – (N•P) N, 
So that 
X = P + N* = P – (N•P) N. 

But Q + P = 2X, 

So Q = 2(P–(N•P) N)–P, 

From which Q = P – 2(N•P) N.

Question 2

Given is a column Matrix P of a point using homogenous coordinates: 
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Apply the transformations using homogenous coordinates in the order: Scaling (Sx = 1.5, Sy = 1.25), Translation (Tx = 3, Ty = 2), and Rotation at an angle of + 600. What is the final column matrix after performing all these transformations?
Solution
First we apply Scaling on it, 
 1.  Scaling (Sx = 1.5, Sy = 1.25) 
Scaling using homogenous coordinates is given by, 
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Secondly
2.  Translation ( Tx = 3 , Ty = 2) 

Now the translation matrix for homogenous coordinates is  
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Applying it on resultant column matrix 
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[image: image6.wmf]3.  Rotation ( Rotation angle () =  + 60

 Degrees)  

 Using rotation matrix 
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This is our final column matrix we can represent it as Point P (-0.727, 17.65)  

	Deadline:
Your assignment must be uploaded/submitted on or before June 13, 2011.
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