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[bookmark: _Toc58601034]Algorithms
[bookmark: _Toc58601035]MouseClick
[image: ]The MouseClick function was used to register inputs from the user’s mouse. If the left mouse button were pressed, the program would take the mouse’s x and y coordinates and create a control point at that location. If the right mouse button were pressed (and held), the program would take the difference in the y coordinate from when the button was pressed and released and would change the resolution of the curve depending on the direction and magnitude of the change.

[bookmark: _Toc58601036]KeyboardButton
[image: ]The KeyboardButton function was used to register inputs from the user’s keyboard. If the ‘c’ key was pressed, the program would cycle through colourArray and set the RGB values of the curve and control points to the next colour in the array.

[bookmark: _Toc58601037]findPoint
[image: ]
The findPoint function was used to generate the curve by calculating the position of each pixel on the curve. It does this by using the following equation, both provided by the author’s lecturer:
[image: ] [image: ]



[bookmark: _Toc58601038]Demonstration
To demonstrate how the findPoint function works, the author will use the algorithm to calculate the x and y coordinate of the 50th point on the curve and compare their result to the coordinates that the program will output.
[bookmark: _Toc58601039]Computer’s Result
[image: ]
[image: ][image: ]

[bookmark: _Toc58601040]Author’s Result
[bookmark: _Toc58601041]X
(((1-0.5)3 x 167) + (((3 x 0.53) – (6 x 0.52) + 4) x 284) + (((-3 x 0.53) + (3 x 0.52) + (3 x 0.5) + 1) x 164) + (0.53 x 278)) / 6
((0.125 x 167) + ((0.375 – 1.5 + 4) x 284) + ((-0.375 + 0.75 + 1.5 + 1) x 164) + (0.125 x 278)) / 6
(20.875 + 816.5 + 471.5 + 34.78) / 6
1343.625 / 6
223.9375
[bookmark: _Toc58601042]Y
(((1-0.5)3 x 416) + (((3 x 0.53) – (6 x 0.52) + 4) x 419) + (((-3 x 0.53) + (3 x 0.52) + (3 x 0.5) + 1) x 294) + (0.53 x 294)) / 6
((0.125 x 416) + ((0.375 – 1.5 + 4) x 419) + ((-0.375 + 0.75 + 1.5 + 1) x 294) + (0.125 x 294)) / 6
(52 + 1204.625 + 845.25 + 36.75) / 6
2138.625 / 6
356.4375
[bookmark: _Toc58601043]Conclusion
Comparing the computer’s results to the author’s results shows that, aside from general rounding issues (Which do not have an effect on the placement of the curve as the program would round the results to the nearest integer), the computer calculates the correct coordinates.



[bookmark: _Toc58601044]Screenshots
[bookmark: _Toc58601045]Place Control Point
This screenshot shows the program placing a control point (represented by a white pixel) where the user presses the left mouse button (mouse not shown due to capturing limitations).
[image: ]
[bookmark: _Toc58601046]Draw Curve
This screenshot shows the program drawing a curve between the 4 control points placed.
[image: ]
[bookmark: _Toc58601047]Change Resolution
This screenshot shows the program changing the resolution of the curve based on the direction and magnitude of the distance between the user pressing and releasing the right mouse button.
[image: ]

[bookmark: _Toc58601048]Change Colour
This screenshot shows the program changing the colour of the curve each time the user presses the ‘c’ key.
[image: ]
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void findPoint(int 1)
{
float t = float(i) / float(currentRes);

float basisFuncs[4] = { pow((1 - t), 3), (3 * pou(t,3)) - (6 * pou(t,2)) + 4, (-3 * pow(t,3)) + (3 * pou(t,2)) + (3 *
) + 1, pou(t,3) }5

float tempX = ((basisFuncs[0] * float(controlPoints[8][0])) + (basisFuncs[1] * float(controlPoints[1][0])) +
(basisFuncs[2] * float(controlPoints[2][0])) + (basisFuncs[3] * float(controlPoints[3][@]))) / 6;

loat tempY = ((basisFuncs[0] * float(controlPoints[8][1])) + (basisFuncs[1] * float(controlPoints[1][1])) +
(basisFuncs[2] * float(controlPoints[2][1])) + (basisFuncs[3] * float(controlPoints[3][1]))) / 6;

graphics. drawPixel (tempX, tempY);
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image8.png
void findPoint(int i)

{
! float t = float(i) / float(currentRes);

float basisFuncs[4] = { pow((1 - 1), 3). (3 * pow(t.3)) - (6 * pow(t.2)) + 4, (-3 * pow(t.3)) + (3 * pow(t.2)) + (3 * ) + 1. pow(t.3) };

float tempX = ((basisFuncs[0] * float(controlPoints[0][0])) + (basisFuncs[1] * float(controlPoints[1][0])) + (basisFuncs[2] * float(controlPoints[2][0])) + (basisFuncs[3] * float(controlPoints[3][0]))) / 6:
float tempY = ((basisFuncs[0] * float(controlPoints[0][1])) + (basisFuncs[1] * float(controlPoints[1][1])) + (basisFuncs[2] * float(controlPoints[2][1])) + (basisFuncs[3] * float(controlPoints[3][1]))) / 6

graphics.drawPixel(tempX, tempY);

//TESTING VALIDITY OF ALGORTTHM
if (1 == 50 && controlPoints[0][0] > O && controlPoints[1][0] > O && controlPoints[2][0] > O && controlPoints[3](0] > O && check == frue)
{

< stdsendl <« "\ Point I: [* « controlPoints{O][0] < *," « controlPoints[O][1] < *]* « std::endl;
<"\t Point 2: [* < controlPoints[1][0] « ** « controlPoints[1][1] « *]* « std::end]
<"\t Point 3: [* < controlPoints[2][0] « ** <¢ controlPoints[2][1] < “* < std::end]
<"\t Point 4: [* < controlPoints[3][0] « ** « controlPoints[3][1] < “I" <« std:-endl < std::
. std:cout < "\t X: " <« tempX < ", ¥: " < tempY;

| check= false;

st
st
st
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M Sclect FAURi Work\Year 3\Graphics & Games Programming\GraphicsTemplate\Debug\GraphicsTemplate. exe
1
Point 1: [167,416]
Point 2: [284,419]
Point 3: [164,294]
Point 4: [278,294]

X: 223.938, Y: 356.438
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void MouseClick(int button, int state, int x, int y)

{

if (button —= )
{
if (state - GLUT_DOWN)
{
controlPoints[count][0] = x;
controlPoints[count][1] = 500 - y;

counts+;

if (count > 3)
count - 0;

¥
¥
if (button == 2)
{
if (state - GLUT_DOWN)
{
mousePosY = y;
rightClickDown = true;
¥

if (rightClickDown
{
deltaRes = ((mousePosY - y) / resStep);
currentRes += deltaRes;
if (currentRes > maxRes)
currentRes = maxRes;
else if (currentRes < minRes)
currentRes = minRes;

‘true 8& state

GLUT_UP)

rightClickDown = false;




image4.png
void KeyboardButton(unsigned char key, int x, int y)

{
if (key == "c’)
{
colour++;
if (colour == 7) colour = 0;
graphics.setColour(colourArray[colour].r, colourArray[colour].g, colourArray[colour].b);
¥




