


The algorithms/methods you used to generate the curve

The algorithm I chose to use to generate the curve is Cubic Bézier I chose it because I thought it would be the most interesting to use for an interactive demo since it had 4 points for a curve, two point to represent the start and end of the curve and two more points as control points to change to arc of the curve.
To get the program to work in real time and to make it responsive when the user moves the curves around the curve’s points are cleared and regenerated each time the program loops making it to where there will be no over draw on the main window.
Provide one example demonstrating how a single point is calculated.

Cubic Bézier starts at Point 0 going towards its control Point 1 but ends up Point 3 the end point coming from the direction of point 2, In my demo I have the points set like so:
[image: ] 
*Middle is the “End” point since I have two different curves attached together*
So point one is at 20, 20 and the end point is at 300, 300 the middle of the window witch is a 600 by 600 pixels, the first point control is at 20, 580 so the x position is the same but the y is almost right at the bottom of the window, this means that the point calculated will head towards the control point quite quickly in the y dimension, same for the ends control point witch is at 300 in the x dimension but the y is a lot lower.
In my code this is what the function that calculates the points looks like 
“(std::powf(t, 3) * (ePoint + 3.f * (sControl - eControl) - sPoint) + 3.f *
         std::powf(t, 2) * (sPoint - 2.f * sControl + eControl) + 3.f *
         std::powf(t, 1) * (sControl - sPoint) + sPoint);”

If we do one line at a time, we can get this down to this equation using the points I have at the top in the screenshot:
line 1:  0.000296296 * {-560, 250} + 3.f *
line 2:  0.00444445 * {280, -550} + 3.f *
line 3:  0.0666667 {20, 580}
together: 0.000296296 * {-560, 250} + 3.f * 0.00444445 * {280, -550} + 3.f * 0.0666667 {20, 580}
finishing the equation, we get the result of our first point that lands at: {23.5674, 124.741}
Include screen shots of your working program that demonstrates all the functionality of your solution.
In these two screenshots you can see that the program is working correctly calculating the points of the curve in the first and in the second screenshot you can see what the curve looks like when we attach them all together using a line strip   
[image: ]
In these screenshots you can also see that the start and end points of the lines are shown with white circles and the control points are shown in red this is just to make it easier to tell them apart.
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Moving the first points control point over in this direction you can see that the curve responds by arcing the line forming a loop as its pulled towards to control point but need to end at the point in the centre of the window.
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In this screenshot you can see that I have moved some control points around and I have moved the end point to the left side of the window showing that the algorithm works with both types of points.
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https://en.wikipedia.org/wiki/B%C3%A9zier_curve
https://pomax.github.io/bezierinfo/
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Bezier Curves Explained
· https://youtu.be/pnYccz1Ha34?t=112
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