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Lecture Three

Drawing Lines using OpenGL



1 Line

:2. Draw a Line using OpenGL

3. Stipple Line

4. Draw a stipple line using OpenGL
5. Draw a strip line using OpenGL



Lines

A Line: is a straight line in space.

It is defined by its two end-poinfs.

Each end-point is called a vertex.

Each vertex has its own 3-D/2-D position defined by its 3-D/2-D
coordinates.

We draw lines by sampling at intervals of one pixel and

drawing the closest pixels. -
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Drawing aLine USing OpenGL

:#include<windows.h>
#include<GL/glut.h>
void DrawLine () {
glClear (GL_COLOR_BUFFER BIT);
glLineWidth (8) ;
glBegin (GL LINES) ;
glVertex2d (400, 700);
glVertex2d (100, 50);
glEnd () ;
glFlush () ;
}
void Initial () {
glClearColor (0.0, 1.0, 1.0, 0.0);
glColor3f(0,1,0);
glMatrixMode (GL PROJECTION) ;
glLoadIdentity () ;
gluOrtho2D (0, 600, 0, 800);
}
int main () {
glutInitDisplayMode (GLUT SINGLE | GLUT_RGB);
s 9lutInitWindowSize (400, 400);
®m glutInitWindowPosition (0,0) ;
s glutCreateWindow ("Draw a Line");
B Tnitial();
:glutDisplayFunc(DrawLine);
:glutMainLoop();
m return O;
)
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DFawing aLine USing OpenGL

|
L ’ Draw a Line.cpp [Draw a Line] - Code:Blocks 17.12 — e n
n File Edit View Search Project Build Debug Fortran wxSmith Tools Tools+ Plugins DoxyBlocks Settings Help [ |
| 5 - P 0 - cm e = e
b teEA Ly imB/QAaforseaEEINBi eI I 0| EN u
. . . T . | |
n £ <globab> | Drawtine() : void vieas PEBBRISS <R Videw .
= ‘D Mlosldm i o@dem=gooaaals Cl -
: m
n W Projeds e P 1 #include<windows.h> ~ o
B ) Workspace 2 #include<GL/glut.h> .
- El! Draw a Line 3 [lvoid DrawLine() { &= Draw a Line - ] X .
- =8> Sources 4 glClear (GL_COLOR_BUFFER_BIT): |
-] Draw a Line.cpp 5 glLineWidth(8): ™
u L mainc 6 glBegin (GL_LINES) ; -
| | 7 glvVertex2d (400, 700); | |
| | 8 glVertex2d (100, 50): u
™ = glEnd(): u
n 10 glFlush():
n 1] = ]
- 12 |Jvoid Initiali){ .-
13 glClearColor (0.0, 1.0, 1.0, 0.0); | |
n 14 glColox3£(0,1,0); | |
u 15 glMatrixMode (GL_PROJECTION) ; ]
u 16 gllLoadIdenticty(); |
[ | 17 gluOrtho2D (0, €00, 0, 800); u
n 18 =} |
] 19 |Hint main(){
u 20 glutInicDisplayMode (GLUT_SINGLE | GLUT_RGB); u
- 21 glutInitWindowSize (400, 400); u
22 glutInitWindowPosition (0, 0): [ ]
u 23 glutCreateWindow ("Draw a Line"): [ |
| 24 Initial(): -
| 25 glutDisplayFunc (DrawLine) ; n
| 26 glutMainLoop() ;
|
n 27 return 0; u
™ 28 } v
< > %
. |
. |
. |
» — - ‘ - u
u \main.e" -o obj\Debug\main.o A ™
[ ] minguw32-g++.exe -o "bin\Debug\Draw a Line.exe" "obj\Debug\Draw a Line.o" obj\Debug\main.o -lopengl32 -lglu32 -1gdi32 "C:\Program Files (x8¢)\CodeBlocks\MinGW\lib\glut32.1lib"
n Qutput file is bin\Debug\Draw a Line.exe with size 48.22 KB u
Prooess terminated with status 0 (0 minute(s), 0 second(s)) | |
u 0 error(s), 0 warning(s) (0 minute(s), 0 second(s)) | |
] d d
] Ia Windows (CR+LF) default Line 6, Col 16, Pos 125 Insert Read/Write  default ] ™
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STippleLine

 To determine the type /stipple of line use 3 functions:
1.glEnable (GL LINE STIPPLE) ;
2.glLineStipple (GLint factor , GLushort pattern) ;
3.glDisable (GL _LINE STIPPLE) ;

OFirst: glEnable (GL_LINE STIPPLE)FuNction:

= To make active line stipple.
oSecond: glrinestipple Function:

» Example: glLineStipple (2, 0x3£07);

» Parameter 1: Factor:

*Specities a multiplier for each bit in the line stipple pattern.
In above example factor =2 means: each bit in the pattern is
used 2 tfimes before the next bit in the pattern is used.
*Factor is clamped to the range [1, 256] and defaults to 1.




STippleLine

O Second: glLineStipple Function:
» Parameter 2. Pattern:
*Specifies in hexadecimal fransform to binary number (16-bit
Infeger) whose bit pattern determines which fragments of a line
will be drawn
*Ois OFF, 1 is ON
*Bit zero i1s used first; the default pattern is all 1s.
*naftern = 0x3£07 -----—-—- > 0011111100000111

PATTERM FACTOR
0x00FF 1 _
0x00FF Z
Ox0C0F 1 — — —_— — —_— —
Ox0C0F 3 E—

OxAAAL 1 — e e =

OxAAAL : - - - - - - — — — — — —
OxAAAL i - - - = = — —
OxAAAL q




STippleLine

O Third : glpisable (GL LINE STIPPLE)FuNction:
» To stop active (close) line stipple.



Drawing STipple Line Using OpenGL

= #include<windows.h>

= #include<GL/glut.h>

vold DrawLine () {
glClear (GL COLOR BUFFER BIT) ;
glEnable (GL LINE STIPPLE) ; //Determlnlng the Line Type.
glLineWidth(10) ;™
gllLineStipple (2

, OXF2F0); //Factor and Pattern.
glBegin (GL LINES) ;
2

)
glVertex2d (50, 00) ;
glVertex2d (450, 200);
glEnd() ;
glDisable (GL LINE STIPPLE); //Disabling the Line Type.
glFlush(); o

vold Initial () {
glClearColor(O g8, 1.0, 1.0, 0.0);
glColor3f(1,0,0)
glMatrlxMode(
glLoadIdentit
gluOrtho2D (0,
}
int main () {
glutInitDisplayMode (GLUT SINGLE | GLUT RGB);
s 9JlutInitWindowSize (400, 400); o
-glutInltwlndowP051tlon(O 0);
glutCreateW1ndow("Draw a Stlpple Line");
s Initial ();
-glutDlsplayFunc(DrawLine);
s glutMainLoop () ;
-feturn 0;
m
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Drawing STipple Line Using OpenGL

| |
] u Draw a Stipple Line.cpp [Draw a Stipple Line] - Code:Blocks 17.12 - e [
u File Edit View Search Project Build Debug Fortran wxSmith Tools Tools+ Plugins DoxyBlocks Settings Help |
. CeE@ ¢ XRAAR)C > 3 o 0 B> =6 S 1o Em n
. <o <[ e ie o PEBRISY </ EE Qe :
= (D s fdm il |OLAm==8c0c[QRISCH n
S
: m 11 J Draw a Stipple Line.cpp X} |
] 4| Projects E ’ 1 #include<windows.h> A .
- 0 Workspace 2 #include<GL/glut.h> u
. =By Draw a Stipple Line 3 |Flvoid DrawLine(){ - - u
& Sources 4 glClear (GL_COLOR_BUFFER BIT); & Draw a Stipple Line - u X |
n 5 glEnable (GL_LINE_STIPPLE) ]
u 6 glLineWidth (10) ; "
n 7 glLineStipple (2, OXF2FO); -
| ] 8 glBegin (GL_LINES) ; n
(] =] glVertex2d (50, 200); -
u 10 glVertex2d (450, 200);
| 11 glEnd () -
B 12 glDisable (GL_LINE_STIPPLE); u
1L glFlush(): [ |
. 1a | Ly n
u 15 |Elvoid Initial(){ u
|| 16 glClearColox (0 1.0, 1.0, 0.0); ™
| ] 17 glColor3£(1,0,0); -
(] 18 glMatrixMode (GL_PROJECTICN) ;
u 19 glLoadIdentity(): |
n 20 gluOrctho2D (0, €00, 0, 800): u
= 21 5 u
- 22 Jolint maing§ NN NN NN NN NN .
23 glutInitDisplayMode (GLUT_SINGLE | GLUT_RGB): [ ]
] 24 glutInitWindowSize (400, 400): [
| 25 glutInitWindowPosition(0,0) ™
| 26 glutCreateWindow ("Draw a Stipple Line"); u
(] 27 Initial():;
n 28 glutDisplayFunc (DrawLine) ; u
B 29 glutMainLoop () : u
30 return 0; L
- o : :
. < > u
| |
r - .
: 1 Buildlog > | ¥ Buldmesages | /| CppCheck/Vera#+ (/| CppCheck/Vera++ messages 3| Jj cscope Debugger | J| DoxyBlocks (| J| Fortraninfo b [ |
T = - LM A MA ST \MARR B e M EN B N eAEEAT et M (SRR Lme BN B W eAMEAS MeNE . EAE  eah S VR e e e e S | | S LR e S | T e MM S LR S e oM e e SeAEe S e wwe ST e ]
[ | Lectures\CGLABLectures\CGLABLectureThree\Draw a Line\Draw a Stipple Line\.) L u
[ Y 3
] G:\08.04.2019\Documents\UQU\Semesters\Summer Semester 2019\ Computer Graphics\CG Course LAB L¢ ©/C++ Windows (CR+LF) default Line 31, Col 2, Pos 764 Insert Read/Write  default g3 n
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Drawing STrip Line USing OpenGL

gEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEER
#include<windows.h>
#include<GL/glut.h>
void DrawLine () {
glClear (GL_COLOR BUFFER BIT) ;
glLineWidth (4) ;
glBegin (GL_LINE STRIP); //Determining the Line Type.
//Line One
glColor3£(1,0,0); //Color of Line One
glVertex2d (0,200) ;
glVertex2d(100,600) ;
//Line Two
glColor3£(0,0,1); //Color of Line Two
glVertex2d(200,200);
glVertex2d (300, 600) ;
//Line Three
glColor3f(0,1,0); //Color of Line Three
glVertex2d (400,200) ;
glvVertex2d (500, 600) ;
//Line Four
glColor3f (1, 0, 0); //Color of Line Four
glVertex2d (600, 200);
glVertex2d (700, 600);
glEnd() ;
glFlush{() ;
}
void Initial () {
glClearColor (1.0, 0.9, 0.9, 0.0);
glLoadIdentity();
gluOrtho2D (0, 600, 0, 800);
}
int main () {
glutInitDisplayMode (GLUT SINGLE | GLUT_ RGB);
glutInitWindowSize (400, 400);
glutInitWindowPosition(0,0) ;
glutCreateWindow ("Draw a Strip Line");
Initial();
glutDisplayFunc (DrawLine) ;
glutMainLoop () ;
return 0;

}
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Drawing StTrip Line USing OpenGL

|
|
n u Draw Strip Line.cpp [Draw a Strip Line] - Code:Blocks 17.12 = ] X u
™ File Edit View Search Project Build Debug Fortran wxSmith Tools Tools+ Plugins DoxyBlocks Settings Help u
g o 8 a1 - el = e |
n B LI UMBR|QAAIS > 3 o 0O sk FHAIATARA R ] -
" vl Wi > | P BBRISS <|CR N o b =
] 5 5 = R Sl R T 3
. ‘D Mesldm - Ol em=mococ|&QQISCHL ) u
_
g - |
n Draw Strip Line.cpp X -
u i] Projects TSM [Fh r’ 1 $#include<windows.h> o) [ |
™ o Workspace > #$include<GL/glut.h> | |
- =™y Draw a Strip Line 3 |JHvoid DrawLine() {
u =8 Sources 4 glClear (GL_COLOR_BUFFER _BIT): & D Strio Li _ o % L
™ .| Draw Strip Line.cpp 5 glLineWidth(4): raw a Strip Line 5
e ] mainc 6 glBegin (GL_LINE_STRIP); -
| 7 -
| ] 8 glColoxr3£(1,0,0); | |
n 9 glVertex2d(0,200); -
n 10 glVertex2d (100, 600) ;
11 o
|
- 12 glColor3£(0,0,1); -
13 glVertex2d(200,200); [ |
u 14 glVertex2d (300, €00) ; u
u 15 u
| 16 glColor3£(0,1,0); m
n 17 glVertex2d(400,200); ]
n 18 glVertex2d (500, 600) ;
| 19 |
- 20 glColor3f(1, 0, 0): .
21 glVertex2d (€00, 200); | |
u 22 glVertex2d (700, €00); n
n 23 glEnd(): -
n 24 glFlush(); [ |
n 25 = }
n 26 |Hlvoid Initial()({ u
. 27 glClearColor (1.0, 0.9, 0.9, 0.0): u
28 glLoadIdentity(): [ |
u 29 gluOrtho2D(0, €00, 0, 800); .
u 30 | L v u
u < > u
. |
. Logs B others x 1
| 4| J) CodeuBlocks X | () Searchresuts X | Jf} Ceec X Debugger X | J} DoxyBlocks X | J| Fortraninfo b -
a0 | We——_—_—— Run: Debug in Draw a Strip Line (compiler: GNU GCC Compiler)---------=-==== "~ [ ]
u Checking for existence: G:\02.04.2015\Documents\UQU\Semesters\. S 2015\Co ics\CG Course LAB Lectures\CGLABLectures\CGLABLectureThree\Draw a Strip Line\bin\Debug (]
n \Draw a Strip Line.exe = -
u B e = S . L el R - SE 2SS o Zon CmEsiny et . =2 - W= =2 - e = & _siisoy =S s
n G:\08.04.2019\Documents\UQU\S \S S 2019\Comp Graphics\CG Course LAB L¢ C/C++ ]\Mndows(CR*LF) default Line 16, Col 13, Pos 388 Insert Read/Write  default Ei3 u
|
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Drawing Sttip Line USing OpenGL

|
. |
u u Draw Strip Line.cpp [Draw a Strip Line] - Code:Blocks 17.12 - X
] File Edit View Search Project Build Debug Fortran wxSmith Tools Tools+ Plugins DoxyBlocks Settings Help :
" CeE@ LI XhAARio > 4o 06 FH ARG -
. Hie o> PEBRiSY <R b -
L YN IEEEIECEYERE gFEY .
. |
u | Projects | Symboks | Fles | b 12 glColor3f£(0,0,1); //Colo- ~ -
n © Workspace 13 glVertex2d(200,200); ]
u =™y Draw a Strip Line 14 glVertex2d(300,600);
: i |
™ =8> Sources 15 o E— _ - %
n ~._| Draw Strip Line.cpp 16 glColoxr3£(0,1,0): 'Color raw:a:stnp.Line, ]
3 -] mainc 17 glVertex2d(400,200); |
18 glVertex2d (500, 600); | |
u 19 m
] 20 glColor3£(1, 0, 0): n
[ ] 21 glVertex2d (600, 200); -
] 22 glVertex2d (700, €00):;
. 23 glEnd(); u
. 24 glFlush(); u
25 =} | |
u 26 |FElvoid Initial()( u
u 27 glClearColor (1.0, 0.9, 0.9, 0.0): T
| | 28 glLoadIdentity() ; m
] 29 gluOrtho2D(0, €00, 0O, 800);
s0 |Ly R
|
. 31 |Hint main(){ -
32 glutInitDisplayMode (GLUT_SINGLE | GLUT_RGB): | |
u 33 glutInitWindowSize (400, 400); [ ]
L 34 glutInitWindowPosition(0,0); u
| ] 35 glutCreateWindow("Draw a Strip Line"); ™
[ ] 36 Initial():
u 37 glutDisplayFunc (DrawLine) ; o
. 38 glutMainLoop () ; u
39 return 0; L
Ly 40 } n
. a1 i v |
u < > u
» ey % n
. r——————————————— — — — — B — .
] 4| /) CodeiBiocks X | () Sesrchresuts x| /) Cecc X | £y Buildlog X | # Buidmessages X | J] CppCheck/Vera++ X | J] CppCheck/Vera++ messages X | /) Cscope X | &) Debugger X | /) DoxyBlacks X | J| Forraninfo -
u = Run: Debug in Draw a Strip Line (compiler: GNU GCC Compiler) — ~ [ ]
] Checking for existence: G:\02.04.2015\D s\UQU\S s\ Semester 2019\Computer Graphics\CG Course LAB Lectures\CGLABLectures\CGLABLectureThree\Draw a Strip Line\bin\Debug (]
0 v e S e P R : o e e R S TR Gy S e v n
: G:\08.04.2019\Documents\UQU\S \S! Semester 2019\Comp Graphics\CG Course LAB L¢ C/C++ Windows (CR+LF) default Line 16, Col 13, Pos 388 Insert Read/Write  default BB L
|
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ExercisSe

* Draw a Stipple Line Based on the following
specifications:
= Line Width = 5.
Factor = 1, Pattern = 0XAAAA.
Vertex 1 = (200, 400) and Vertex 2 = (500, 400).
Line Color = White.
Background Color = Red.
Window Title Bar = “My White Stipple Line”.



The End Summary of Lecture Three
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