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Drawing Circles and Ellipse using OpenGL
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Circles in OpenGL

» A circle is a simple shape of Euclidean geometry consisting of those
points which are the same distance from a given point called the
center.

« The common distance of the points of a circle from its cenfer is
called its radius.

There are several way to draw a circle:
1) Draw a circle by algorithms:

» Simple circle drawing algorithm

= Midpoint Circle Algorithm.

» Bresenham's Circle Algorithm.

= DDA Algorithm.

2) Draw a circle by arithmetic equations:
= Trigonometric functions.



CirclesS in OpenGL

- Draw a circle by algorithms:
1. Simple circle drawing algorithm . , .
* In an x-y Coordinate System, the circle with center (a, b) and radius ris
the set of all points(x, y) such as the equation:

(x —a)?+(y — b)?= r?

x2 +y2 = r2

« If the circle is centered at the origin (0, 0), then the equation simplifies
 where: x= x coordinate ,y=y coordinate ,r = radius
* Note: This method : not very GOOD because:

to:
. the resulting circle has large ga

S, ~
2. the calculations are not very efﬁ)cien’r with square root operations.

y = $\/r2 — x?




CirclesS in OpenGL

 Draw a circle by arithmetic equations:
= Using the

'|f the circle is centered at the origin (Xc, YC):

> sin@ =(Y-Yc)/r > Y=YC+r*sinO
» CcosO =(X-XC)/r -> X=XC+r*cose

=*|f the circle is centered at the origin (0, 0), / o
then the equation simplifies to / W\T
r\sin ¢
> Y =r S|ne (Xc,Yc) rﬂcosa j R
» X =T CO0se \

N



Draw Circle using OpenGL

#include<windows.h>
#include<GL/glut.h>
#include<math.h>
void Circle() {
GLfloat xi, yi, theta = 0;
GLfloat x ¢ =0, y ¢ =0, r = 0.5;
int COUNT;
glClear (GL_COLOR_BUFFER BIT) ;
for (COUNT = 1 ; COUNT <= 10000 ; COUNT++) {
theta = theta + 0.001;
xi = x ¢ + r*cos(theta);
yi =y c + r*sin(theta);
glBegin (GL_POINTS) ;
glVertex2f (xi, yi);
glEnd() ;
}
glFlush() ;
}
void Initial () {
glClearColor (1.0, 0.5, 0.5, 0);
glColor3£f(1,1,1);
glPointSize (5.0) ;
glMatrixMode (GL_PROJECTION) ;
glLoadIdentity() ;
}
int main() {
glutInitDisplayMode(GLUT_SINGLE | GLUT_RGB);
glutInitWindowSize (400, 400) ;
glutInitWindowPosition (0, O);
glutCreateWindow ("Draw Circle") ;
Initial();
glutDisplayFunc (Circle) ;
glutMainLoop() ;

return 0; }
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Draw Cifcle using OpenGL

[ ]
u 12 - X =
u Build Debug Fortran wxSmith Tools Tools+ Plugins DoxyBlocks Settings Help | |
. BAR0> 3 o0ERIIIININE;> =66 Y 1 65N -
n vl e PBBR &S| <RV ek -
" ro et L [OMA = CoS|RRASCEH VAR -
|
= Circle.cpp % u
] 1 #include<windows.h> L
- 2 #include<GL/glut.h> < Draw Circle - o X u
- 3 #include<math.h> u
¢ |Hvoia circile() | -
n 3 GLfloat xi, yi, theta = 0O; | |
u 6 GLfloat x c = 0, ¥y_ ¢ =0, r = 0.5; [
u 7 int COUNT: u
| | 8 glClear (GL_COLCR_BUFFER BIT): n
u 9 |Hfor (COUNT = 1 ; COUNT <= 10000 ; COUNT++) {
u 10 theta = theta + 0.001; u
B 1 xi = x_c + r'cos(theta); u
- 12 yi = y c + r*sin(theta):; u
1L glBegin (GL_POINTS) : | |
n 14 glVertex2f(xi, vyi): | |
n 15 glEnd(): ™
] 16 3} n
| ] 17 glFlush(): u
] 18 =1
n 19 |Elveid Initial() { r
n 20 glClearColor(1.0, 0.5, 0.5, 0): u
B 21 glColor3£(1l,1,1); u
22 glPointSize (5.0) ; | |
n 23 glMatrixMode (GL_PROJECTION) ; ]
u 24 glloadIdentity(): [ ]
| 25 = ) | |
[ ] 26 |[Hint main() { -
(] 27 glutInicDisplayMode (GLUT_SINGLE | GLUT_RGB);
n 28 glutInitWindowSize (400, 400); u
n 29 glutInitWindowPosition (0, 0): u
- 30 glutCreateWindow ("Draw Circle"): | |
31 Initial(): | |
n 32 glutDisplayFunc (Circle); [ ]
u 33 glutMainLoop () ; ™
] 34 return 0; } m
| < > u
N n
t m
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Draw Circle using OpenGL

« Note: This program to Draw a circle in OpenGL:
« By draw a large number of points near each other
Inside loop and this points draw a circle as the

following figure: Points
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Draw Ellipse using OpenGl

B #include<windows.h>
" #include<GL/glut.h>
#include<math.h>
void Ellipse() {
GLfloat xi, yi, theta = 0;
GLfloat x ¢ =0, yc=0, rx=0.8, ry =1.8;
int COUNT;
glClear (GL_COLOR_BUFFER BIT) ;
for (COUNT = 1 ; COUNT <= 10000 ; COUNT++) {
theta = theta + 0.001;
xi = x ¢ + r x*cos(theta) ;
yi =y ¢ + r y*sin(theta);
glBegin (GL_POINTS) ;
glVertex2f (xi, yi);
glEnd() ;
}
glFlush() ;
}
void Initial() {
glClearColor (1.0, 0.5, 0.1, 0);
glColor3£f(1,1,1);
glPointSize (5.0) ;
glMatrixMode (GL_PROJECTION) ;
glLoadIdentity() ;
gluOrtho2D (-2, +2, -2, +2);
}
int main() {
glutInitDisplayMode(GLUT_SINGLE | GLUT_RGB);
glutInitWindowSize (400, 400);
glutInitWindowPosition (0, 0);
glutCreateWindow ("Draw Ellipse") ;
Initial();
glutDisplayFunc (Ellipse) ;
glutMainLoop() ;

return 0; }
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Draw EllipSe using OpenGL

| |
. 17.12 - X n
: Build Debug Fortran wxSmith Tools Tools+ Plugins DoxyBlocks Settings Help L
- BlAafor o 0EEINNNEEE» Eeie v 1o | EN 1
m ~ [ 1nital) : void vie = PRERBRIFS| <R )id ek -
. e fdm i [OdA===mmcoc| Q&[S CHL G n
| Ellipse.cpp X :
n 2 #include<GL/glut.h> ~ n
u 3 #include<math.h> &= Draw Ellipse _ O b4 [ ]
u 4 |Fvoid Ellipse() { -
u s GLfloat xi, yi, theta = O; u
u € GLfloat x ¢ =0, yc =0, r x=0.8, r y=1.8; ™
| | ? int COUNT; ™
] 8 glClear (GL_COLOR_BUFFER_BIT): T
[ | a [Hfor (COUNT = 1 ; COUNT <= 10000 ; COUNT++) { -
n 10 theta = theta + 0.001;
u 11 xi = x_c + r_x*cos(theta); L
. 12 yi = y c + r_y*sin(theta); .
B 13 glBegin (GL_POINTS) ; v
m 14 glVertex2f(xi, yi): u
= 15 glEnd|() ; u
B 16 -} u
17 glFlush(): .
. 18 | Ly n
u 19 |Hvoid Initial() { ]
n 20 glClearColor (1.0, 0.5, 0.1, 0);: -
u 21 glColor3f£(l,1,1); n
L 22 glPointSize (5.0): n
| 23 glMatrixMode (GL_PROJECTION) ; ™
n 24 glLoadIdentity(): -
[ ] 25 gluOrtho2D(-2, +2, -2, +2): -
n 26 =}
n 27 [Hint main() { 5
n 28 glutInitDisplayMode (GLUT_SINGLE | GLUT_RGB): L
n 29 glutInitWindowSize (400, 400): un
m 30 glutInitWindowPosition (2, 0); u
m 31 glutCreateWindow ("Draw Ellipse"); u
- 32 Initial(): | |
33 glutDisplayFunc (Ellipse); | |
= 34 glutMainLoop () ; [ |
a 35 retarn 0; } v ]
u < > | |
L ﬁ | |
n | |
‘IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII'



Draw Ellipse using OpenaL

 NOTE:
= To draw ellipse:
= The different between circle & ellipse only in
radius, in ellipse we have 2 radius:

1. Xradius. |
2. and Y radius. Vs

: X radius




Draw Graphics Sighal using OpenGL

| |
u Code:Blocks 17.12 - ® n
. Build Debug Fortran wxSmith Tools Tools+ Plugins DoxyBlocks Settings Help ]
. B(AREO > 30 EEIINNNEI> =L 0 FW =
n v [ man) ot e PRI <RV e b 1
n e ldm i | O mm=Emcos|RE|IS CHL VA% "
[ ] S
TrafficsSingal.cpp % u
. | |
u 1 #include<windows.h> -
- 2 #include<GL/glut.h> © Drauw Traffics Signal - O X .
- 3 #include<math.h> u
4 |[Hlvoid Traffics() 1 u
. 5 GLfloat x_i, y_ i, theta = 0O; | |
u 6 GLfloat x_c, ¥_c, I: ]
] 7 glClear (GL_COLOR_BUFFER_BIT) ; n
| 8 int i; n
[ ] -] glColor3£(0,0,0); - ct -
™ 10 glBegin (GL_QUADS) ;
n 11 glVertex2d (40, 30); u
. 12 glVertex2d (60, 30): u
13 glVertex2d (60, 20): u
n 14 glVertex2d (40, 30); [ |
u 15 glEnd () : ™
u 16 glColor3f(0.55, 0.55, 0): n
| | 17 glBegin (GL_QUADS) ; ™
[ ] 18 glVertex2d (45, 0); -
u 19 glVertex2d (55, 0);
m 20 glvertex2d (55, 30): n
B 21 glVertex2d (45, 30): u
22 glEnd(); -
u 23 x c=50; yc=70; r=6; e EL u
u 24 glBegin (GL_POLYGON) ; n
u 25 |Hfor (i = 1; i <= 10000; i++) { n
| 26 theta+=0.001; n
(] 27 x_i=x c + r*cos(theta): -
u 28 y_ i =y c + r*sin(theta);
- 29 glColor3f(1,0,0); u
m 30 = glVertex2d(x_i, y_i); } L
3l glEnd(): |
. 32 X c=50; yc=55 r=6; |
u 33 glBegin (GL_POLYGON) ; n
u 3¢ |Hfor (i = 1; i <= 10000; i++) { v m
] < > m
a ﬁ | |
n | |
n IHJ‘M:M x| () Searchresus X | J} Cecc X | €y Buildlog X | # Buidmessages x| Jj CppCheck/Vera++ X | J| CppCheck/Vera++ messages x| /| Cscope | ) Debugger x| J} DoxyBiocks x| J| Fortran info >]| -
L Windows (CR+LF)  default Line 66, Col 12, Pos 1566 Insert Read/Write  default iz -
‘IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII'



Draw Graphics Sighal using OpenGL

|
. “ade:Blacks 17.12 - x n
: Build Debug Fortran wxSmith Tools Tools+ Plugins DoxyBlocks Settings Help |
- QR0 o aBEEEIIININE» Ee g6 1 0| F N .
u < man() ot Vie o MEBREFY| < @R N =
+ -o Ldm bl O e === [O000| QS CHL o
u ——— S — m
u TrafficsSingal.cpp X -
| 30 - glVertex2d(x i, y i): } ~ n
| | 31 glEnd(): &= Draw Traffics Signal — O X ™
] 32 X c=050; yc=255 r=8; e ELI
u 33 glBegin (GL_POLYGON) ; .
u 34 Hfor (i = 1; i <= 10000; i++) { o
3 35 theta+=0.001; u
36 x_i = x_c + r*cos(theta): |
. 37 y i =y c + r*sin(theta): | |
. 38 glColor3f(1,1,0); n
u 38 B glVertex2d(x_i, y_i):} n
| 40 glEnd() ™
| 41 X c=50; yc=40; r=8§; Circle3 (Bl m
] 42 glBegin (GL_POLYGON) ; -
™ 43 |[Hfor (i = 1; i <= 10000; i4++) {
n 44 theta+=0.001; L
u 45 X i =X c + r*cos(theta); o
- 46 y i =y c + r*sin(theta): u
47 glColoxr3£(0,1,0); |
n 43 glVertex2d(x i, y_1i): | |
n 49 ~} glEnd(): [ ]
u 50 “glFlush(); } ™
u 51 |Hvoid Initial() { u
[ | 52 glClearColor (1.0, 0.5, 0.5, 0); u
n 53 glMatrixMode (GL_PROJECTION) ;
n 54 glLoadIdentity(); -
- 55 gluOrtho2D(0, 100, 0, 100); 3
. 56 }oint main() { u
57 glutInitDisplayMode (GLUT_SINGLE | GLUT_RGB); L
. 58 glutInitWindowSize (400, 400); | |
n 59 glutInitWindowPosition (0, 0); [ ]
u &0 glutCreateWindow ("Draw Traffics Signal"); [
u 61 Initial();: n
] 62 glutDisplayFunc (Traffics): n
[ | €3 glutMainLoop(): m
] 64 return O; }
v | |
™ A5 -
< > [ ]
e ﬁ u
- |
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IrporTant Notes

You can draw a circle by 2 shapes:
1. Solid (Fill) Circle by use gIBegin(GL_POLYGON) function and wn’re a for

loop inside it as the program(3). ——
2. Edge (empty) Circle by use: O.
= gIBegin(GL_POINTS) inside the for loop as program(1). o
= glBegin(GL_LINE_LOOP) or gIlBegin(GL_LINE_STRIP) as we

= Use glBegin(GL_POLYGON) with glPolygonMode(GL_FRONT_AND_BACK,
GL_LINE)

You can use Stipple pattern (lines, polygons) with draw a circle.

You can draw one circle by multiple colors using: glColor3f(1, V, 200) or
glColor3ub(V1, V2, V3) functions inside for loop and use also variables in this
function as the figure.

You can draw a circle in any place by change the center point( Xc , Yc).
You can draw a circle by any size by change radius value.



ExcerciSe

.+ Draw a Circle that satisfies the following specifications:
= Point Size= 16.

= X=xc¢=0,Y=y ¢ =0, Radius = 0.8, and theta = 0.

= Circle Color Line = Blue.

= Background Color = Yellow.

= Window Title Bar = “My Circle”.
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