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Task 1
Translating a Matrix
Starting off you have to turn your vector into a homogenous coordinate. Homogenous coordinates have an extra coordinate, which is referred to as “w” which is usually set at a value of 1.0. Once this is done you can then do a vertex transformation which the formula for is shown below.

An example of this with the numbers I was given is here.

Applying a translation distance
An example of applying a translation distance to a 4-coordinate vector is shown here. The numbers to start with are from my program, and here are the calculations step by step to show how the program does the calculations.





Task 3
Including “openGL” Directories
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Description automatically generated]
I start off the code making sure to include all the necessary “openGL” directories I will be using.
Main Code
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Description automatically generated]
The main source code starts off by defining the starting point as a “vec4”. This is a 4-coordinate vector which is necessary as it allows the vector to be homogenous. I then output the point back to the user.
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Description automatically generated]
Then the two translation matrices are setup, the first one to be setup is labelled “T2”, which is used for the translation distance calculation, and the second one setup is labelled “R”. These translation matrices will be used later by the current vector for the needed calculation.
“T2” firstly declares the translation distance vector, and then uses those values from that vector within the matrix.
“R” declares the float known as rotation which is used within the matrix for the cos and sin calculations.
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Description automatically generated with medium confidence]
This final section runs the calculations and outputs them to the user.
The first calculation of this section starts by declaring a new “vec4” known as “P2” to store the answer into. This then takes “p” which is the starting point vector and calculates it with the rotation matrix that was setup. The answer is the displayed to the user.

The next calculation uses the “P2” vector as this is the new rotation of he vector, a new “vec4” is created called “P3” to store the answer off this calculation. “P2” is then used with the distance matrix that was setup to get the answer. That answer is then out to the user.
Camera Space and Viewpoint
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Description automatically generated]
The camera viewpoint kept running into errors in testing. 
When using “gluLookAt” to setup the camera view the first 3 values represent the x, y and z coordinates of the camera’s viewpoint, values 4 to 6 represent the x, y and z coordinates of the camera’s “look at” point, and the final 3 values represents the up vector coordinates of the camera.
I also used “gluPerspective” to set the near and far plane, the final 2 values within the “gluPerspective” are for the near and far plane respectively.
Final Output
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Description automatically generated]
These are the results output by the program. As shown here the result for the  translation distance calculations match up with my step by step workings.


Appendix
#include "glm/glm.hpp" // vec2, vec3, mat4, radians
#include "glm/ext.hpp" // perspective, translate, rotate
#include <GL/glew.h>
#include "GLFW/glfw3.h"
#include <GL/glu.h>
#include <GL/gl.h>
#include <iostream>

using namespace std;

int main(void)
{
	//defining starting point
	glm::vec4 p(1.0, 3.0, -2, 1);
	cout << "point, p is " << "(" << p.x << "," << p.y << "," << p.z << "," << p.w << ")" << endl;

	// define translation vector
	glm::vec4 t(1.5, 0, -1, 1);
	//create the translation matrix T2
	glm::mat4 T2 = glm::mat4(1.0, 0.0, 0.0, 0.0, // note this is the leftmost column, not the top row
		0.0, 1.0, 0.0, 0.0,
		0.0, 0.0, 1.0, 0.0,
		t.x, t.y, t.z, 1.0);

	//define rotation matrix
	float rotation = 70;
	glm::mat4 R = glm::mat4(glm::cos(rotation), glm::sin(rotation), 0.0, 0.0, // note this is the leftmost column, not the top row
		-glm::sin(rotation), glm::cos(rotation), 0.0, 0.0,
		0.0, 0.0, 1.0, 0.0,
		0.0, 0.0, 0.0, 1.0);

	cout << "p will be rotated by 70 degrees" << endl;
	glm::vec4 P2 = R * p; //rotate it
	cout << "the new value of p is " << "(" << P2.x << "," << P2.y << "," << P2.z << "," << P2.w << ")" << endl;
	cout << "t is " << "(" << t.x << "," << t.y << "," << t.z << "," << t.w << ") and will be used to translate p" << endl;
	glm::vec4 P3 = T2 * P2;//translate it
	cout << "the new value of p is " << "(" << P3.x << "," << P3.y << "," << P3.z << "," << P3.w << ")" << endl;

	return 0;
}

 /*void setProjectionMatrix(int width, int height, float conditionalaspect)
 {
	 
	 glMatrixMode(GL_PROJECTION);
	 glLoadIdentity();
	 if ((float)width / (float)height < conditionalaspect) 
		 float zoomfactor = ((float)width / (float)height) / conditionalaspect;
	 }
	 gluPerspective(atan(tan(50.0 * 3.14159 / 360.0) / zoomFactor) * 360.0 / 3.14159, (float)width / (float)height, 1.5, 100);
	 // last two values are near plane and far plane respectively
	 gluLookAt(0, 6, -1, //viewpoint x y z
		 1.5, 0, 0, //look at point x y z
		 0, 1, 0);  // up vector

 }*/
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//defining starting point
glm:ivecd p(1.0, 3.0, -2, 1);
cout << "point, p is "

<< (" << pax << "7 << ply << ", << paz << ", << p.

<< ") << endl;
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// define translation vector
glm:ivecs £(1.5, 0, -1, 1);

J/create the translation matrix T2
gln: :mata T2 = gln::mat4(1.0, 0.9, 0.9, 0.9, // note this is the leftmost colum, not the top row

e.0, 1.0, 0.0, 0.0,
0.0, 0.0, 1.0, 0.0,
tx, ty, t.z, 1.0);

//define rotation matrix
loat rotation = 70;

e.0, 0.0, 1.0, 0.0,
0.0, 0.0, 0.0, 1.0);

s(rotation), glm::sin(rotation), 6.6, 6.6, // note this is the leftmost column, not the top row
cos(rotation), 0.0, 0.0,
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cout << "p will be rotated by 7@ degrees” << endl;
glm:iveca P2 = R * p; //rotate it
cout << "the new value of p is "
cout << "t s "

gln:
cout << "the new valve of p is

<< (" << PR <<
<< (T << X << T < Ry << Y
jeca P3 = T2 * P2;//translate it

ERc

RRAIER

return 0;

<< pay <<

«tz <<,

<< Piy <<

<< t.w << ") and will be used to translate p <<

<< P2z <<

<Pz <<

<< P2w <<

<< Prw <<

<< endl;

<< endl;

endl;
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