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Aniration and Open GL

Animate:

e To give life or motion

Animation:

e A group of techniques that can make visual content appear to
move.

Animation using double buffering:

® Request a double buffered color buffer
glutInitDisplayMode ( GLUT RGB | GLUT DOUBLE ),

@ Clear color buffer
glClear ( GL COLOR BUFFER BIT ) ;

@ Render scene

@ Request swap of front and back buffers
glutSwapBuffers () ;

e Repeat steps 2 - 4 for animation
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Writing TexTs Using OpenGL

You can write a text by the following instructions: \
1. Use the function: glutBitmapCharacter (void *font, int char)
v'  Char = letter, symbol or the variable that store string

2. Define font variable that determine the type, shape and size of the font and it can take

the values:
v' GLUT BITMAP TIMES ROMAN 10 or 24

v' GLUT BITMAP HELVETICA 10 or 12 or 18
3. Use:glRasterPos{2,3,4}{1I,d,s,f}(x,v,z,w) todetermine the position.
4. Define the function “Text” as in the program to write string

To write 3D text use:
1. void glutStrokeCharacter (void *font,int char)
v’ Font = GLUT STROKE ROMAN , GLUT STROKE MONO ROMAN

\\:ih Using with g1 Translatef (..) , glRotatef (..) ﬂdj//




Spider AnirationProgram

= #include<windows.h>
.#1nclude<GL/glut h>
-float x = 0;
:v01d *font = GLUT BITMAP TIMES ROMAN 24; //Type and Size of the Text.
*void Text (int x, int Y, char *Strlngg) { //The Function for the Text.
int 1, 1;
glRasterPos2i (x, y) ;s
1l = (int)strlen(Stringg); //The Length of the String
for (1 = 0; 1 < 1; 1i++4)
glutBitmapCharacter (font, Stringg[i]) ;}
void Init () {
glClearColor (0.0, 1.0, 0.0, 0.0);
glMatrixMode (GL PROJECTION) ;
glLoadIdentity () ;
glOrtho (-100, 100, -100, 100, -110, 110);
glMatrixMode (GL MODELVIEW) ; }
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Spider AnirationProgram
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void Draw() {
glClear (GL_COLOR BUFFER BIT | GL_DEPTH_BUFFER BIT) ;
glEnable (GL_DEPTH_TEST) o7 - o
glEnable (GL_LIGHTING) ;
glEnable (GL_LIGHTO) ;
glEnable (GL_COLOR_MATERIAL) ;
//Net
glPushMatrix () ;
glColor3f(l, 1, 1);
glTranslatef(0, 0, -100);
glutWireSphere (95, 15, 15);
glPopMatrix () ;
glPushMatrix() ;
glTranslatef(x, 0, 0);
//Body of Spider
glPushMatrix () ;
glColor3£(1.0, 0.8, 0.8);
glTranslatef (-50, 0, 0);
glutSolidSphere (13, 100, 100);
glPopMatrix () ;
//Head of Spider
glPushMatrix () ;
glColor3£(0, 0, 0);
glTranslatef (-37, 0,0);
glutSolidSphere (8, 100, 100);
glPopMatrix () ;
//Eyel
glPushMatrix () ;
glColor3£(1, 0, 0);
glTranslatef(-30, 1.5, 0);
glutSolidSphere(2, 100, 100);
glPopMatrix () ;
//Eye2
glPushMatrix () ;
glColor3f(1, 0, 0);
glTranslatef(-30, -1.5, 0);
glutSolidSphere(2, 100, 100);
glPopMatrix () ;
//4 Legs
glColor3£(0.8, 0.8, 0.7);
glLineWidth (4) ;
glBegin (GL_LINES) ;
glvertex2£(-55, 10);
glvertex2£ (-55, 20);
glvertex2£(-45, 10);
glvertex2f(-45, 10) ;
glvertex2£(-55, -10);
glVertex2f(-55, -20);
glvertex2f(-45, -10);
glvertex2f(-45, -20);
glEnd() ;
if (x <= 100)
x+= 0.2;
else

glPopMatrix () ; //End of the Mode
glPushMatrix () ; //The Other Bug
glColor3£(0, 0, 1);
glTranslatef (77, 4, -3);
glutSolidSphere(5, 100, 100);
glTranslatef (0, -5, 0);
glutSolidSphere(7, 50, 50);
glTranslatef (0, . ;i
glutSolidSphere(9, 50, 50);
glPopMatrix () ;

glDisable (GL_LIGHTING) ;
glDisable (GL_LIGHTO) ;
//Trunk of Tree

glBegin (GL_QUAD_STRIP) ;
glColor3ub (147, 73, 1);
glvertex3f(-80, 100, -105);
glvertex3f(-80, -100, -105);
glColor3ub (210, 106, 2);
glvertex3£(0, 100, -105);
glvertex3£(0, -100, -105);
glColor3ub(88, 44, 1);
glvertex3£(80, 100, -105);
glvertex3£(80, -100, -105);
glEnd() ;

//Write the Text
glColor3£(0,0,0) ;
Text(-100, 0, "Spider>>");
glColor3£(1,0.5,0.5) ;
Text(-14, 80, "#NET#");
glColor3£(0,0,1);

Text(62, -25, "*Bug"");
glutSwapBuffers () ; }
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Spider AnirationProgram

int main() {
glutInitDisplayMode (GLUT DOUBLE | GLUT RGB | GLUT DEPTH) ;
glutInitWindowSize (500, 500) ;
glutInitWindowPosition (0,0) ;
glutCreateWindow ("Spider Animation") ;
glutDisplayFunc (Draw) ;
glutIdleFunc (Draw) ;
Init();
glutMainLoop () ;
return 0; }
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Spider AnirationProgram

|

mainc ¢ SpiderAnimation.cpp < | SpiderAnimationlayout X

1 #includ windows.h>

2 #include<GL/glut.h> &= Spider Animation - O X
3 float x = 0;

4 void *font = GLUT BITMAP TIMES ROMAN 24;

5 [Flvoid Text(int x, int y, char *Stringg) |

[ int 1, 1;

7 glRasterPos2i (x, y):

8 1l = (int)strlen(Stringg);

-] for (i = 0; i < 1; i++)

10 = glutBitmapCharacter (font, Stringg([i]):}
11  [Hwvoid Init() {

12 glClearColor (0.0, 1.0, 0.0, 0.0):

13 glMatrixMode (GL_PROJECTICN) ;

14 glLoadIdentity () :

15 glOrctho(-100, 100, -100, 100, -110, 110):
16 - glMatrixMode (GL_MODELVIEW); }

17 [Hwvoid Draw() f

=
(e

glClear (GL_COLOR_BUFFER_BIT | GL_DEPTH BUFFER BIT):
glEnable (GL_DEPTH TEST):

glEnable(GL_LIGHTINGJ;

glEnable (GL_LIGHTO);

glEnable (GL_COLOR_MATERIAL):

{35 T T S T N T X}
s WM = O

glPushMatrix():
glColor3f(l, 1, 1):
glTranslatef (0, 0, =-100)
glutWireSphere (9
glPopMatrix () ;
glPushMatrix()
glTranslatef(x, 0, 0):

[ )
™ n
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%]
=]

r +

Wwwmn
BN - O Ww o

glPushMatrix():

glColor3f(1.0, 0.8, 0.8):;
glTranslatef (-50, 0, 0):
glutSolidSphere (13, 100, 100):

Rl A1 PAarMatrriv i -

W oW W
ol W
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Spider AnirationProgram

[ ]
B | e e ——— :
- | mainc X | SpiderAnimation.cpp < | SpiderAnimation.layout X :
[ ] 29 glPushMatrix() -
» 30 glTranslatef(x, O, 0); &= Spider Animation = O X ]
' 31 ™
Ly 32 glPushMatrix() [ ]
: 33 glColor3f (1.0, 0.8, 0.8): u
n 34 glTranslatef (-50, 0, 0):; :
u 35 glutSolidSphere (13, 100, 100):; -
[ ] 36 glPopMatrix():; -
u 37 -
. 38 glPushMatrix(): ]
: 39 glColoxr3£(0, 0, 0): ]
. 40 glTranslatef (-37, 0,0): u
= 41 glutSolidSphere (3, 100, 100); :
[ ] 42 glPopMatrix(): -
] 43 |
n 44 glPushMatrix(): n
Ly 45 glColor3£(l, 0, 0): n
. 46 glTranslatef (-30, 1.5, 0); "
n 47 glutSolidSphere (2, 100, 100); un
B 48 glPopMatrix () : :
[ ] 49 -
u S0 glPushMatrix(): n
n 51 glColor3f(l, 0, 0): ™
. 52 glTranslatef (-30, -1.5, 0): [ ]
: 53 glutSolidSphere (2, 100, 100):; u
n 54 glPopMatrix(): :
] S5 ]
] 56 glColox3f£ (0.8, 0.8, 0.7): 1
n 57 glLineWidth(4): u
. 58 glBegin (GL_LINES) ; ]
: 59 glVertex2f (-55, 10); ]
= €0 glVertex2f (- ) ; u
u 6l glVertex2f (- L
[ ] 62 glVertex2f (- :
] €3 glVertex2f (- u
L Fa M Verrav?2fi- n
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Spider AnirationProgram

| mainc X | SpiderAnimation.cpp )< | SpiderAnimatonayout X |

[
n ]
. |
[ 55 [
: 56 glColor3£f (0.8, 0.8, 0.7): & Spider Animation < O X [
- 57 glLineWidth (4); u
- 58 glBegin (GL_LINES) ; L
n 59 glVertex2f (-55, 10); :
] €0 glVertex2f (-55, 20): -
] €61 glVertex2f (-45, 10); ™
m 62 | glVertex2f (-45, 20): n
- €3 glVertex2f (-55, -10); n
: €4 glVertex2f (-55, -20); L]
- 65 glVertex2f (-45, -10); .
- 66 glVertex2f (-45, -20); -
] 67 glEnd() [ ]
u 62 if (x <= 100) -
u €9 x+= 0.2; ]
: 70 else L
b 71 x = 100; o
- 72 glPopMatrix(): L
™ 73 glPushMatrix(): :
] 74 glColox3f£ (0, O, 1); ™
L 75 glTranslatef (77, 4, -3): n
n 76 glutSolidSphere (5, 100, 100); n
: 77 glTranslatef (0, -5, 0); =
b 78 glutSolidSphere (7, 50, 50): =
n 79 glTranslatef (0, -7, 0): :
] 80 glutSolidSphere (9, 50, 50): -
[ ] g1 glPopMatrix() ™
u 82 glDisable (GL_LIGHTING) ; [ ]
. 83 glDisable (GL_LIGHTO); ]
: 84 L]
b 8 glBegin (GL_QUAD_STRIP) ; .
u g6 glColor3ub (147, 73, 1): :
] 87 glVertex3f(-80, 100, -10 -
] g8 glVertex3f(-20, ] ™
L 29 glColor3ub (210, u
u an MVsrrav3f (0 ]
L »



Spider AnirationProgram

[}
[

- | main.c X‘SpiderAuimaﬁou.q)p X | SpiderAnimatonayout X | :
. 80 glutSolidSphere (9, 50, 50): "
n 81 glPopMatrix(); &~ Spider Animation — O X :
n 82 glDisable (GL_LIGHTING) ; -
[ | 83 glDisable (GL_LIGHTO); -
[ 84 ]
. 85 glBegin (GL_QUAD_STRIP): "
= 26 glColor3ub (147, 73, 1): u
5 87 glVertex3f (-30, 100, -105); :
n 88 glVertex3f(-80, -100, -105); a
u 89 glColor3ub (210, 10&, 2): m
u @0 glVertex3f (0, -105) ; n
: a1 glVertex3f (0, -1 -105); m
- 92 glColor3ub (88, 44, 1); L
™ 93 glVertex3f (20, 100C 10 :
[ ] 94 glVertex3f (80, -
u 95 glEnd(): ]
: 96 n
. 97 glColor3£(0,0,0); u
- @3 Text (-100, 0, "Spider>>"); :
] 99 glColor3£(1,0.5,0.5); -
] 100 Text (-14, 80, "#NET#"): u
' 101 glColor3£(0,0,1): n
: 102 Text (62, -25, "~Bug”"): L]
- 103 = glutSwapBuffers():; } .
- 104 [Tint main() { :
[ | 105 glutInitDisplayMode (GLUT_DOUBLE | GLUT_RGB | GLUT_DEPTH): -
u 106 glutInitWindowSize (500, 500); ™
. 107 glutInitWindowPosition(0,0); n
: 108 glutCreateWindow ("Spider Animation™):; u
L 109 glutDisplayFunc (Draw) ; -
u 110 glutIdleFunc (Draw) ; n
m 111 Init(): .
n 112 glutMainLoop () : n
. 113 return 0; } [ ]
n . ]
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Spider AnirationProgram




Aniration and InteractionProgram

#include<windows.h>
#include<GL/glut.h>
int RunMode = 1; //Used as a boolean (1 or 0) for "ON" and "OFF"
float CurrentAngle = 0;
float AnimateStep = 1;
void Keyboard (unsigned char key, int x, int y) {

switch (key) {

case 27: exit(l); //Esc Key

case 'a':
case 'A':
RunMode = 1; break;
case 's':
case 'S':

RunMode = 0; break; }
glutPostRedisplay (), }
void SpecialKeys (int key, int x, int y) {
if (key == GLUT_KEY UP)
AnimateStep += 0.1;
if (key == GLUT_KEY DOWN)
AnimateStep -= 0.1;
glutPostRedisplay (), }

void DrawScene () {

glClear (GL_COLOR BUFFER BIT | GL_DEPTH_ BUFFER BIT);
if (RunMode == 1) {

CurrentAngle += AnimateStep;
}
glMatrixMode(GL_MODELVIEW);
glLoadIdentity() ;
glColor3f(1, 0, 0);
glTranslatef (1.5, 1.5, 0.0);
glRotatef (CurrentAngle, 0, 0, 1);
glTranslatef(-1.5, -1.5, 0.0);

g T EFEEEEEEEEEEE S EEEEEEEEEEEEEEEEEEEEEEEEEEEEN



Aniration and InteractionProgram

g T EFEEEEEEEEEEE S EEEEEEEEEEEEEEEEEEEEEEEEEEEEN

}

}

//Draw 3 Triangles:
glBegin (GL_TRIANGLES) ;

glColor3£f(1, 0, 0);
glvertex3£(0.3, 1, 0.5);
glvVertex3f(2.7, 0.8, 0);
glvVertex3f(2.7, 1.15, 0);
glColor3£(0s I1REO):
glvertex3f(2.5, 0.7, 0.5);
glvVertex3f(1.4, 2.8, 0);
glvertex3f(1.2, 2.7, 0);
glColor3£(0, 0, 1);
glvertex3f(1.6, 2.7, 0.5);
glvertex3£(0.3, 0.7, 0);
glvertex3£(0.5, 0.6, 0);
glEnd() ;
glutSwapBuffers () ;
if (RunMode == 1)
glutPostRedisplay () ;

void resizeWindow(int w, int h) {
glvViewport (0,
glMatrixMode (GL_PROJECTION) ;
glLoadIdentity() ;

glOortho (0, 3,

int main() {
glutInitDisplayMode (GLUT_DOUBLE | GLUT RGB | GLUT DEPTH) ;
glutInitWindowPosition (10, 60);

glutInitWindowSize (600, 600) ;

glutCreateWindow ("Simple Animation!");

glutKeyboardFunc (Keyboard) ;

glutSpecialFunc (SpecialKeys) ;

glutReshapeFunc (resizeWindow) ;

glutDisplayFunc (DrawScene) ;

glutMainLoop () ;

return O;

0, w, h);

W, 8, =ib, aj)g



Anirationand InteractionPrograr

LA0 P> $ o 0ok Bl > b2 626l g6 7] / .
~ *By Pressing A we start the \

&= Simple Animation!

> /& im - Animation.

*By Pressing S we stop the Animation.

AnimationandInteraction.cpp

*By Pressing the down arrow we slow

int RunMode = 1; the Animation.
float C Angle =
ep = 1;
void Keyboard (unsigned char key, int X%, int y
switch (key

(T Y S T S T

float AnimateSt

*By Pressing the up arrow we speed the

-1 m

Animation.

case Z7: exXit(l

T ]

case

[}
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(int key, int x, int v
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Anirationand InteractionPrograr
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Solar Syster1 AnirationPrograr

#include<windows.h>

#include <GL/glut.h>

int year = 0, day = 0;

void Sun () {
glClear (GL_COLOR BUFFER BIT) ;
glColor3£f(1, 1, 0);
glPushMatrix () ;
glColor3£f(1, 1, 0);
glutWireSphere (1.0, 20, 16);
glRotatef ((GLfloat)year, 0.0, 1.0, 0.0);
glTranslatef (2.0, 0.0, 0.0);
glRotatef ( (GLfloat)day, 0.0, 1.0, 0.0);
glColor3£(0.0, 0.0, 1.0);
glutWireSphere (0.2, 10, 8);
glPopMatrix () ;
glutSwapBuffers () ; }

void Reshape (int w, int h) ({
glClearColor (0.0, 0.0, 0.0, 0.0);
glShadeModel (GL_FLAT) ;
glViewport (0, 0, (GLsizei)w, (GLsizei)h);
glMatrixMode (GL_PROJECTION) g
glLoadIdentity() ;
gluPerspective (60.0, (GLfloat)w/(GLfloat)h, 1, 20);
glMatrixMode (GL_MODELVIEW) H
glLoadIdentity () ;
gluLookAt (0, 0, 5, 0, 0, O, O, 1, 0);}
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Solar Syster1 AnirationPrograr

void Keyboard (unsigned char key, int x, int y) {
switch (key) ({
case 'd':
day+=10; //(day + 10) % 360;
glutPostRedisplay () ; break;
case 'D':
day-=10; //(day - 10) % 360;
glutPostRedisplay () ; break;
case 'y':
year+=5; //(year + 5) % 360;
glutPostRedisplay () ; break;
case 'Y':
year-=5; //(year - 5) % 360;
glutPostRedisplay () ; break;
case 27:
exit(0); break;
default: break; }}
int main(int argc, char** argv) ({
glutInit (&argc, argv);
glutInitDisplayMode (GLUT DOUBLE | GLUT RGB) ;
glutInitWindowSize (400, 400) ;
glutInitWindowPosition (100, 100) ;
glutCreateWindow ("Solar System") ;
glutDisplayFunc (Sun) ;
glutReshapeFunc (Reshape) ;
glutKeyboardFunc (Keyboard) ;
glutMainLoop() ;}
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Solar Syster Aniration Program

4 Ry P G < @ Debug

2 b BZ G %D gl G 7]

~ | Sun() : void i e PRBEBBMR & B < _"l rd

> 4 b fa = | P viG R |

SolarSystem.cpp @ Solar System — O he

3

4

5

€

7 glPushMatrix|
8 1 3f(1,
g \

b
wm o W

16 o= glutSwapBuffers () ;
17 void Reshape(int w, int h

23 h,
24

25

27 |void Keyboard (unsigned char key, int X, int y
28 switch (key

29 case

0 day+=

31 glutPostRedisplay():; break;

w
r

case

A
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Solar Syster Aniration Program

2 & > § S O pebus EE P Y2 624D & G v]

» | Sun() : void o P 1 g *Press Hp r "d" to rotate 'he eurfh
= 4 &b fs - | : P LG A around itself (Day)
SolarSystem.cpp Solar System *Press “Y* , “y” to rotate the earth around the

23 (GLEloat)h, 1, sun (Year) .

24

25 *Press ‘Esc’ to exit.

26 g okAt (0O, 0, 5, O ’ 0, 0, 1 y

27 void Keyboard (unsigned char key, int x, int y)

28 - switch (key

29 case

30 day+=10;

31 glutPostRedisplay():; break;

32 case

33 day-=10;

34 glutPostRedisplay(); break:;

35 case

36 year+=5;

37 glutPostRedisplay () break:

38 case

39 year-=5;

40 glutPostRedisplay():; break;

41 case
2 exit(0): break:;

43 default: break;

44 J[-]int main(int a

45 glu t(&ar

46 gl isplayMode GLUT_RGB
7 gl tWindowSize (400,

48 g

49 g eateWir System"

50 glutDisplayFunc (Su

5

T

53
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Solar Syster Aniration Program

4 Ry |: P % & O pebug B LGl Yl o G
~ | Sun() : void Vi g = :,E’Bi”% [** *< ;‘l

» = L &k da - | vk

&

= |

&= Solar System — O ped

SolarSystem.cpp

loat)w/ (GLfloat)h,

23

27 Jwvoid Keyboard (unsigned char key, int x, int y
28 : switch (key

29 case

30 day+=1

3 glutPostRedisplay(); break;

3 case

day-=10;
glutPostRedisplay(); break:

case

break;

W oW W WwWwWww
O W m=1omwd Wk =

break:

o
¥

case
exit (0); break;

(%]

defanlt: break:;
[Hint main(int argec, char** argv
45 gl t (&argc,

[T Y
s W

argv

1itDisplayMode (GLUT_ DOUBLE GLUT_RGB) ;

itWindowSize (4




The End Summary of Lecture Twelve
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