CT4510: Computer Graphics

Basic OpenGL
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Graphics Pipeline

A series of computer operations to generate images from 3D objects

Hardware pipeline
o Real-time rendering (e.g., games)

> APIs like OpenGL and DirectX

Software pipeline
> High-quality but offline rendering (e.g., animated films)

o APIs like RenderMan

Scope of this course?



OpenGL

* Open Graphics Library (OpenGL):
o Cross-platform application programming interface (API)
o Typically interact with GPUs
o Widely used API for interactive rendering

* Additional libraries
o GLU

° FreeGLUT (OpenGL Utility Toolkit)
o https://sourceforge.net/projects/freeglut/



https://sourceforge.net/projects/freeglut/

OpenGL Tools

e void main() {
o glutlnitWindowsSize(512, 512);

o glutlnitWindowPosition(100,
100);

o glutCreateWindow("Computer
Graphics");
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OpenGL Tools

* void main() {

> glutDisplayFunc(display);

void display() {
> // draw some objects




OpenGL Coordinates

(-1, 1) (1, 1)

(-1, -1) (1, -1)




Draw Triangles

glColor3d(1.0, 0.0, 0.0);
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* glBegin(GL_TRIANGLES);
e glVertex2d(-1.0, 1.0);

* glVertex2d(-1.0, -1.0);

* glVertex2d(1.0, -1.0);

e glEnd();




Draw Triangles




Draw Triangles

glColor3d(0.0, 1.0, 0.0);
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* glBegin(GL_TRIANGLES);
e glVertex2d(0.0, 1.0);

* glVertex2d(-1.0, -1.0);

e glVertex2d(1.0, -1.0);

e glEnd();




Full Source Code

maincpp ® X

%/ CG_OpenGL

o ~27 lines

* Verysimple & easy

° You need to install freeglut
o https://sourceforge.net/projects/freeglut/

> Need to compile the code (with cmake)
and generate lib files

main(

glutInit
glutInit
glutInithi

glutDisplayFunc(disp
glutMainlLoop();



https://sourceforge.net/projects/freeglut/

Triangles

Fundamental modeling primitives

&= GLVU Simple Model Viewer — O > &= GLVU Simple Model Viewer —




Triangles

* Fundamental modeling primitives

& GLVU Simple Model Viewer - O X & GLVU Simple Model Viewer = O X

:h’ LTy
k" gcdﬁ ,, EE

.!a

:ﬁnwﬂﬂ% .




Triangles

&= GLVU Simple Model Viewer - ] X &= GLVU Simple Model Viewer = | X &= GLVU Simple Model Viewer == O x

300 triangles 345,944 triangles 8,254,150 triangles




Triangles

v

Image from graphics.stanford.edu



Draw Other Shapes

e glColor3d(0.0, 1.0, 0.0);

* glBegin(GL_QUADS);
* glVertex2d(-0.5, -0.5);

* glVertex2d(-0.5, 0.5);
* glVertex2d(0.5, 0.5);
* glVertex2d(0.5, -0.5);
* glEnd();




Draw Multiple Primitives

glColor3d(1.0, 0.0, 0.0);

glBegin(GL_TRIANGLES);
o glVertex2d(-1.0, 1.0);

T—— -0 x o glVertex2d(0, 0.5);
o glVertex2d(0, 1.0);

glEnd();

glColor3d(0.0, 1.0, 0.0);

glBegin(GL_QUADS);
o glVertex2d(-0.5, -0.5);
o glVertex2d(-0.5, 0.5);
o glVertex2d(0.5, 0.5);
o glVertex2d(0.5, -0.5);

glEnd();




Example: Draw Two Triangles

glColor3d(1.0, 0.0, 0.0);

* glBegin(GL_TRIANGLES);
> glVertex2d(-0.5, -0.5);
> glVertex2d(-0.5, 0.5);
> glVertex2d(0.5, 0.5);
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* glEnd();
e glColor3d(0.0, 1.0, 0.0);

* glBegin(GL_TRIANGLES);
> glVertex2d(0.5, 0.5);
> glVertex2d(-0.5, -0.5);
> glVertex2d(0.5, -0.5);

glEnd();



Example: Draw Two Triangles

glColor3d(1.0, 0.0, 0.0);

* glBegin(GL_TRIANGLES);
> glVertex2d(-0.5, -0.5);
> glVertex2d(-0.5, 0.5);
> glVertex2d(0.5, 0.5);
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* glEnd();
e glColor3d(0.0, 1.0, 0.0);

* glBegin(GL_TRIANGLES);
> glVertex2d(0.5, 0.5);
> glVertex2d(-0.5, -0.5);
> glVertex2d(0.5, -0.5);

glEnd();



Other Examples

glColor3d(0.0, 1.0, 0.0);
glBegin(GL_LINE_LOOP);
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for (inti=0;i<360;i=i+1){
double x = cos(i * Pl / 180);
double y = sin(i * PI / 180);
glVertex2d(x, y);

}
glEnd();




Other Examples

glColor3d(0.0, 1.0, 0.0);
glBegin(GL_LINE_LOOP);
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for (inti=0;i<360;i=i+60)
double x = cos(i * Pl / 180);
double y = sin(i * PI / 180);
glVertex2d(x, y);

}
glEnd();




Other Examples

glBegin(GL_LINE_LOOP);

S Computer Graphis T 5 x for (inti=0;i<360;i=i+1){
double x = cos(i * Pl / 180);
double y = sin(i * Pl / 180);
if (i < 180)

glColor3d(1.0, 0.0, 0.0);

else
glColor3d(0.0, 1.0, 0.0);

glVertex2d(x, y);

}
glEnd();
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