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1.1 Code Overview

>
-

Firstly, we have bresenhams line drawing algorithm. This is an essential piece of code as it
allow us to calculate the correct coordinates to draw a line from start to finish. This
algorithm checks the starting point of x and y. It draws the line differently depending on
whether the x coordinates are bigger than the y coordinates or vice versa.
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The next major part of the code is the look up tables function. This function is crucial for pre
calculating values for the curve equation. To render the curve correctly an equation is used
to calculate the angle of the curve. Due to the number of variables the program has such as
user defined control points, there are a lot of potential values for the equation. The look up

table calculates these values just as the program starts, then the user can set the control
points and the curve can be rendered in real time.

Page | 4




Following the look up tables we have a function that renders the curve. We have two floats
that store x and y, we use these in the following for loop. The loop cycles up to 100 which is
what we set our resolution to. If we raised it, the for loop would need to be changed to
match it. In the loop we use the look up table results along with our x and y coordinates to
calculate the placement of the curve. The control points are stored in a 2D array which
makes accessing the x and y coordinates of the control points easier. After the base
calculation is made each x and y calculation is multiplied by a sixth (0.16666 in code form).
Finally, we use the graphics draw pixel command to render the complete curve.

renderScene()

graphics.drawPi

RendCurve()

cs.render

Next, we have the render scene function. Graphics set colour allows us to change the colour
of our pixels, we can change the red, green, and blue values individually. Graphics set point
size allow us to change the size of our pixels. The for loop is what we use to render the
control points after the user click in their desired place. It cycles up to 4 so the useris only
allowed to place 4 control points. We also call the render curve function we looked at

earlier. The scene is rendered lastly by calling the graphics render function.

TMatrix(

graphics.loop
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In the main function we call the look up table function. We do this so that it initialises once.
If we placed it in the update function then it would keep running in the background of the
program which would be inefficient and unnecessary.

In the render class source file, we have a few variables for storing key components. We have
a bool to check whether all the control points are laid down, by default its set to true. We
then have two ints for the x and y mouse coordinates. A count for keeping track of the
amount of control points used. Lastly, there is a 2D array for the control points. Two sets of

four coordinates.

Lountit;
Count > 3

bLay

(Lount > @&

Count
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The final piece in the puzzle is the mouse click function. The fist part of the function checks
if the left mouse button is being pressed. If it is then the bool statement is triggered, and it
allows the user to place four control points. The count is incremented after each click and it
stops after four control points have been reached. It stops more control points from being
placed by switching the bool statement to false. If the right click button is pressed then the
control points can be removed and replaced up to four times. It follows the same principles
as the left click statement.

1.2 Bezier Curve Calculation

The main calculation in this program is the uniform non-rational B-spline curve. This is what
is drawn when the control points are placed. The equation looks like this,

Moy

¢ l'.:u

Earlier we discussed a part of the program that performs these calculations. In general, a B-
spline is quite similar to a Bezier curve, and can be expressed as a function of t (using shifted
basis functions), fn (weighted by control points), and ck: [1] [p 732].

s, (1) = Zf-,-‘..-:,l:r — k).

k;

(1]

However, in this program we use a non-rational B spline which is a bit trickier to work out.
Despite all of the generality B-splines provide, there are some functions that cannot be
exactly represented using them. In particular, B-splines cannot represent conic sections. To
represent such curves, a ratio of two polynomials is used. Nonuniform B-splines are used to
represent both the numerator and the denominator. The most general form of these are
nonuniform rational B-splines, or NURBS for short [2] [p 401, 402].

1.3 Screenshots
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&= Curves for days — O X

The first four control points are placed, and the curve is drawn.
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Y & Curvesfor days — O X

One control point is changed. The curve changes with it.

&= Curves for days - O X

All four control points are changed. The curve changes with them.
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* Essential topics identified and reviewed here. Refs 7

included. Relevant and appropriate

KNOWLEDGE AND UNDERSTANDING

[

y"’ A good understanding of the requisite curve 1 6
rending method demonstrated. Code works and
shows a very good understanding of the graphics
methods involved.

ANALYSIS

[

y“‘ A good interpretation of the problem and 1 6
synthesis of a working solution. Additional control
points would have made this submission even
better. Code works and shows a very good
understanding of the graphics methods involved.
Use of mouse control is nice to see.

PRACTICAL APPLICATION AND DEP.

[

y“‘ Some very, very good work here. Additional control 30
points would have been nice to see but
nevertheless a good demonstration of graphics
skills in openGL. Some additional user interface
control through the use of a mouse would is nice
to see here.

SKILLS FOR PROFESSIONAL PRAC.

[

y“‘ A very good report. See comments earlier 7
regarding references. Report structured. Some



good SE principles and practice in evidence here.



