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Introduction

In this report | have commented on my code and given images as proof that it works for my
assignment. In this assignment it was split into four parts where in part one | had to create a
program to calculate the distance of one point to another, then calculate the distance but in squared
space. In part two | hade to make a function to calculate the distance between a sphere and a point
with just a vector a point on the line and a random point. Then in part three | had to calculate the
distance between one sphere and another. Then finally in part four | had to calculate the distance
between a plane and spere. In this report you will see a section when | describe every function I've
made with its inputs and outputs and if | believe that my function is correct or not. Then there are
images of my main class that has all the inputs and the executions of all the functions. Finally, there
are images included to show the classes needed such as planes, spheres, and vectors, then there is
the command prompt with all my answers that is given in my code.

The only source of information | used for this assignment was the resources provided to me on

Moodle by my tutor. [1]




Functions

The pToPDistance function uses the x, y and z coordinates of two points and then
uses the point-to-point formula to calculate the distance between each point. In my test |
used the values 1, 2 and 3, for one point then the other point had a value of 2, 3 and 4.
When my program is run and the calculation is run it gives a result of 1.73205 when | check
with a second-party calculator it gave the same result, showing that this program is correct.

The pToPDistance Sqrd function works similarly to the previous function however
whereas, the previous function worked in real space the pToPDistanceSgrd function works
in squared space which is more commonly used in games. As for my results with the same
input, my result was 3 which is a round-up from 2.9999. This aligned with the expected
answer therefore this function is a success.

e::CollisionDetect(Planed

The Normalfunction takes an input of a venture and then normalises it by inverting
the number. With inputs 4, 5 and 6, the outputs given are 0.25, 0.2 and 1.17. In this function,
| am unsure of the equation to get a normal of a vector, however, the result given are
appropriate therefore | would give this function a success.

LtoPDistance is a function that uses the normal of a line, a point on the line and a
separate point to calculate the distance between the line and the point. For my inputs the
normal is the result of the previous function, the point on the line has an input of 3, 4 and 5.
Finally, the point off the line has a value of 5, 6 and 7. The expected result of the equation is
to be not on the line but not too far away therefore with a result of 3.28 the function gave an
appropriate answer therefore the function is correct.

CollisionDetect is the next function. Its purpose is to find the line regarding the plane.
The results that are given could either be a positive number which means it's above the
plane, 0 which means that the point is on the plane, or a negative number which means that
the point is below the plane which means there's a collision. The input of this where the
same as the previous function, and the result of this function was 1.23 which is what was




expected as it's a small number and positive then this function seems to be working
correctly.

< endl;

The CD function takes the result of the CollisionDetect function to output whether the
output of the function means that there is no collision, the point is on the line, or there has
been a collision. The expected output of this function should be “No collision”, which when
ran gave the expected results. Therefore, the function is a success.

NSurfaceis supposed to calculate the normal of a plane given two points in the
plane. For this, | used the same position on the plane as with other functions previously, but |
used the ColisionDetect to find another point on the plane, when | then put those numbers
into the function the expected results should be the same normal as I've calculated
previously. However, the result | got was -36, 57, and -24. These are absurd numbers
therefore this function is unsuccessful.

The StoSDistance function calculates the distance from a sphere to a plane. | do this
by inputting the centre point of the plain then calculating the distance from that point to the
plane. Then it subtracts the radius of the sphere from the distance then outputs the answer.
The expected result of this should be a positive number. With the sphere point of 7, 8, and 9,
the point on the plane is, 2, 3, and 4, the feature vector being 3, 4, and 5 then being
normalized, and a radius of 5. The answer came out to be 8.66, which is an expected result
therefore this calculation is also correct.




The SPCollisionDetection function takes the result of the StoSDistance function to output
whether the output of the function means that there is no collision, the point is on the line, or
there has been a collision. The expected output of this function should be “No callision”,
which when ran gave the expected results. Therefore, the function is a success.

The StoSDistance function is made to calculate the distance between two spheres it does
this by taking the point in the middle of the spheres and then measuring the distance
between both, and finally, it takes the radiuses from both spheres and takes it away from the
final distance. This function also declares if there is a collision or not or if the spheres are
just touching. The test inputs of this function where one sphere had a point of 1,2, and 3,
with a radius of 5 and then the other sphere had the point of 6, 7, and 8 and a radius of 4,
the expected result of the distance is a small positive number and the expected result of the
collision test is that if the number is below 9 it's a collision if it's 9 then there just touching
and if it =s higher then there is no collision. The results of this function, are a distance of
8.88 and that “Collision detected”
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