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Question 1

1(a) Describe the series of matrix transformations needed to [8 marks]
transform Boat A to produce Boat B shown in figure 1. Note
any constraints upon the order in which these must be
executed.
Note: Boat B is twice as long as Boat A but the same width.
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Figure 1
1(b)  Create a single transformation matrix which, when applied [12 marks]
to Boat A, would produce Boat B.
1(c)  The following matrix represents a generalised 3D [13 marks]
homogeneous rotation matrix.
hho ot Ky O
By Fy By 0
By Fp Fy 0
0 0 0 1
Explain how a given rotation matrix can be derived by
considering how the rotation would effect the x, y and z unit
vectors.
[Total marks: 33]
Question 2
2(a) Describe the Flood Fill algorithm for painting the interior [7 marks]
pixels of an enclosed region.
2(b)  Describe the Scan-conversion Fill algorithm. [12 marks]



2(c) Create the Global Edge Table for figure 2. [10 marks]
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Figure 2
2(d)  What is the advantage of the Scan-conversion algorithm [4 marks]
over the Flood Fill algorithm?
[Total marks: 33]
Question 3
3(a) Inthe context of ray tracing, describe an efficient method [10 marks]
for calculating the intersection of an eye ray and a sphere.
Use a parametric representation of the eye ray.
3(b)  Write the pseudo-code for a recursive ray tracing algorithm.  [15 marks]
3(c)  Describe how bounding volumes and bounding slabs can [8 marks]
be used to improve the performance of a ray tracing
algorithm.
[Total marks: 33]
Question 4
4(a) Whatis a scene graph in Java3D and what is its purpose? [10 marks]
Describe the different types of scene graph nodes in
Java3D
4(b) InJava3D, GeometryArray node components are used to [18 marks]
create points, lines and polygons. Describe the standard
JAVASD subclasses of GeometryArray and give examples
of each subclass.
4(c) How is the orientation of a surface specified? [5 marks]

[Total marks: 33]



