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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.
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An example of this with the numbers | was given is here.
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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.
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Task 3

| start off the code making sure to include all the necessary “openGL” directories | will be using.

Main Code

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. | then output the point back to
the user.

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.




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

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.
| 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

point, p 1

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::vecd p(l1.0, 3.8, -2, 1);
cout << "point, p is " << (" << p.x << "," << puy << "N <<opoz << "N << paw
<¢ ")" << endl;

// define translation vector

glm::vecd (1.5, @, -1, 1);

//create the translation matrix T2

glm::mat4 T2 = glm::mat4(1.0, 0.0, 0.8, 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, 1.8);

//define rotation matrix
float rotation = 78;
glm::matd R = glm::mat4(glm::cos(rotation), glm::sin(rotation), ©.8, 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, 0.9,
0.0, 0.0, 0.0, 1.9);

cout << "p will be rotated by 7@ degrees" << endl;
glm::vecd P2 = R * p; //rotate it

cout << "the new value of p is " << "(" << P2.x <«
<< P2.w << ")" << endl;

cout << "t is " << (" << tux << "M <<ty <<
and will be used to translate p" << endl;

glm: :vecd P3 = T2 * P2;//translate it

cout << "the new value of p is " << "(" << P3.x <<
<< P3.w << ")" << endl;
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return @;

/*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(58.8 * 3.14159 / 36@.@) / zoomFactor) * 368.0 /
3.14159, (float)width / (float)height, 1.5, 1ee@);
// last two values are near plane and far plane respectively
gluLookAt(®, 6, -1, //viewpoint x y z
1.5, @8, 8, //look at point x y z
e, 1, 8); // up vector
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RESEARCH-INFORMED LITERATURE

[

f Please use refs! You must use them!!
It's clear you looked at appropriate documentation
for code at least. You also applied some

7.5




transformations correctly so please ref your
sources.

It would have been good to see a review of the
graphics pipeline and current gpu methods/ state
of the art discussions here too.

KNOWLEDGE AND UNDERSTANDING

[

y" You show an essential understanding of the
geometric/vertex transformations used and
applied this understanding to create appropriate
matrices - though you transformed about the x
axis not the required y as asked for. You are aware
of the need to reverse the order of the matrix
mults. to apply "local" thinking to the
transformation as requested. Well done on this.
The perspective and view point coding was not
completed - although | note you did attempt it. Try
to document the errors and show investigation of
the debug process you

applied, even it it didn't work.

ANALYSIS

11

[

y‘ See previous section for comments regarding this.
You missed out the last part - task 3.

PRACTICAL APPLICATION AND DEP.

16

[

y"’ Some essential ideas applied. Some later work
(perspective transforms, etc need to be completed
- same with task 3 (culling a point).

15



SKILLS FOR PROFESSIONAL PRAC.

[

y‘ Structure clear - parts missing and no refs. But 2 5
you have taken the time to document/present .
matrices clearly.



