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ASSIGNMENT 1. (12%)

NB: You get + 1 point for correct answer, - 12 points for wrong answer.

(Write your answers on a separate sheet with the rest of the paper.)
Specify whether you agree (Yes) or disagree (No) in the following statements:

Yes | No

a) | LCD screens use the property that the phosphor can emit light in
different colours.

b) | When extending the Cohen Sutherland line clipping algorithm's from 2
to 3 dimensions, we must add 2 bits for each endpoint code.

¢) | Sutherland Hodgman's polygon clipping algorithm can only be used
with convex cutting areas.

d) | Two rotations in space (3D) are always commutative.

e) | The benefit of C' continuity compared to G' continuity is that the
curve becomes smoother and has better features in regard to air- and
water- resistance.

f) | A small window, lead to a better view of the small details, in a
"viewport" (video port) with a fixed size.

2) | A glossy material has specular ("Specular") reflection on a larger area
than a matte material.

h) | In an isometric projection the projection rays are normal to the
projection plane.

i) | When using a BSP tree (Binary Space Partitioning), one can carry out
the removal of hidden surfaces with an intelligent traversal of the tree.

j) | A Bezier spline does not meet what we call the convex hole property

k) | Fractals can be used to generate trees, clouds, coastlines and mountain
ranges in a better way than normal Euclidean geometry.

1) | The Z-buffer algorithm (Depth Buffer Algorithm) is an object-

precision algorithm for removing hidden surfaces.




ASSIGNMENT 2. TRANSFORMATIONS (18%)

a) The three matrices below represent a transformation of points when we use homogeneous
coordinates:

o OO =

20 = O

)
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Describe the transformations that each matrix (1-3) above represents.

b) Homogeneous coordinates are often used to represent transformations in 3D.

€)

oS b O O

_-0 O O

Specify the procedure to convert a position from the coordinate system, which includes the
homogeneous coordinate (4 coordinate values (xpn, yn, Zn, h), to the ordinary Cartesian
coordinate system (3 coordinate values (X, y, z). How would you go the opposite way from
the Cartesian coordinate system to the homogeneous coordinate system?

¢) Setup the transformations, using homogeneous coordinates, which transforms the square
ABCD to rectangle A'B'C'D . You do not have multiplying together the matrices.

1(4

4)

4)

d) Show what happens if this transformation applied to the square A'B'C'D '




ASSIGNMENT 3. COLOURS, HIDDEN SURFACES AND INTENSITY (12%)

a) What is a "CIE chromaticity" diagram and what can it be used for?

b) How can the first step in a "ray tracer" be used for the removal of hidden lines and surfaces?
Is this algorithm an image- or object-precision algorithm?

¢) Why is Phong shading rendering Specular reflection in a better way than Gouraud shading?

ASSIGNMENT 4. SPLINES AND SOLIDS (20%)

Given the following open control polygon (4 points p1, p2, p3 and p4):

P2 P3

P1 P4
a) Draw the polygon and the points and sketch a cubic Bezier curve in the polygon.
b) Draw the polygon and the points and sketch a cubic uniform B-spline curve in the polygon.

c) What are the main differences between the cubic Bezier curves and uniform cubic B-spline
curves?

d) How can we ensure that we get a continuous (G' continuity) Bezier curve when we connect
two Bezier curve segments?



e) Draw a "Quad Tree" representation of the figure below, which is part of a picture (filled areas
are indicated with black, empty spaces with white).

Use the following symbols to create the tree:

A Node with children

Node representing one or more pixels that are of

_ Node representing one or more pixels that are on




ASSIGNMENT S5. 3D-Studio (12%)

We will model the parts of a combined oven and dishwasher.

a) Explain briefly the principle and how to
go forward in 3D Studio to model the
handle (of the two doors) and the 7
switches in steel. Use your own
assumptions if you are unsure of the
shape of the object.

b) Specify the type of material you would
define in 3D Studio for the handles, the
ceramic cooking plate and the steel plate
in front of the dishwasher.

ASSIGNMENT 6. Java (26%)

We will now load and animate the stove / dishwasher from assignment 5 in Java 3D. It consists of 4
parts: Cabinet (The machine), Doorl (The door of the oven), Door2 (The door to the dishwasher),
Switch (A total number of 7 switches that control the oven and hotplates.

a) We will now be able to use the combined stove / dishwasher. Doors and switches should be
able to rotate. Draw the scene graph for the branchgroup that is necessary to create a
functional "live" stove / dishwasher. Bring your own assumptions about the axes and sizes. Be
sure to specify which axis you are rotating around or move along in the graph.

b) What does it mean that Java is platform independent, and what is the big advantage of this?
Can you see any disadvantages with this?

¢) What does it mean when we write implements KeyListener in a program, and what impact
does it have? Why are such structures used in Java?

d) What is the task of objects made of the class Alpha in a Java3D program?

e) What does it mean when we write extends JPanel in a program, and what impact does it have?
Why are such structures used in Java?
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