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#i ncl ude <stdi o. h>

/1 yes, | know stdio.h is not good C++, but | like the *printf()
#i ncl ude <stdlib. h>
#i ncl ude <ctype. h>

#defi ne _USE MATH DEFI NES
#i ncl ude <mat h. h>

#i f def W N32
#i ncl ude <w ndows. h>
#endi f

#i ncl ude <@./gl. h>
#i ncl ude <@/ gl u. h>
#i ncl ude <G/ gl ut. h>
#i nclude "glui.h"

This is a sanple Open@ / GQUT / GU programfor CS 519
The objective is to draw one of a nunber of 3d objects
The left nouse button allows rotation

The mi ddl e nouse button allows scaling
The glui w ndow al | ows:

e e e
e e e

1. The 3d object to be changed
2. The projection to be changed
3. The colors to be changed
4. Axes to be turned on and off
5. The transformations to be reset
6. The programto quit
Aut hor: Joe Graphics
const ant s:

NOTE: There are a bunch of good reasons to use const variabl es instead

of #define's. However, Visual C++ does not allow a const variable

to be an array size or the case in a switch() statenment. So in the follow ng,
all constants are const variabl es except those which need to be array sizes

or cases in switch() statenments. Those are #defines. (Mcrosoft, please

fix this, UNIX figured it out years ago...)

~ e e e e e e e e
~ e e e e e e e e

// title of these w ndows:

const char *W NDOWI TLE
const char *GLUl TI TLE

{ "Open@G / GUT / AU Sanmple -- Joe G aphics" };
{ "User Interface Wndow' };

/1 what the glui package defines as true and fal se:

const int GLU TRUE
const int G.U FALSE

{ true };
{ false };

/1 the escape key:
#def i ne ESCAPE 0x1b
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// initial w ndow size:

const int INIT_WNDOWSIZE = { 600 };

/1 multiplication factors for input interaction:
/1 (these are known from previ ous experience)

const float ANGFACT
const float SCLFACT

{ 1. 1},
{ 0.005f };

able to use the left nmouse for either rotation or scaling,

/1
/1 in case have only a 2-button nouse:
enum LeftButton

{
ROTATE,

SCALE
b

/1 mnimm all owabl e scale factor:

const float M NSCALE = { 0.05f };

/1 active nouse buttons (or themtogether):

const int LEFT ={ 41},
const int MDDLE = { 2 };
const int RRGHT ={ 1 };

/1 which projection:
enum Proj ecti ons

ORTHO,
PERSP

}s
/1 which button:
enum But t onVal s

RESET,
. QUT

/1 wi ndow background col or (rgba):

const float BACKCOLOR[] ={ 0., 0., 0., 0. };

// color and line width for the axes:

const GLfloat AXES COLOR[]

» { 1., .5 0. };
const GLfl oat AXES W DTH

{ 3. };
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/1 the objects:

/1 this order must match the radio button order

/1 these const variables are not actually used in the program
/1l they are just here to rem nd what the order nust be

enum oj ect s

SPHERE

BOX,

CONE,

TORUS,
DODECAHEDRON,
OCTAHEADRON
TETRAHEDRON,
| COSAHEDRON,
TEAPOT

b

/1 max # of objects:

#defi ne MAXOBJECTS 9

/1 the col or nunbers:
// this order nmust match the radi o button order

enum Col ors

{
RED,
YELLOW
GREEN,
CYAN,
BLUE,
MAGENTA,
VWHI TE,
BLACK

b

/1 the color definitions:
/] this order must match the radi o button order

const GL.float Colors[8][3] =

{
{ 1., 0., 0. }, /1 red
{ 1., 1., 0. }, /1 yell ow
{0, 1., 0. }, /1 green
{ o0, 1., 1. }, /1 cyan
{ 0, 0., 1. }, /1 blue
{ 1., 0., 1. }, /1 magenta
{ 1., 1., 1. }, /1 white
{ 0., 0., 0.}, /1 bl ack
1
/1 fog paraneters:
const GL.float FOGCOLOR(4] ={ .0, .0, .0, 1 ;
const GLenum FOGVODE = { G_LINEAR };
const GL.float FOGDENSITY = { 0.30f };
const GLfl oat FOGSTART ={ 1.5 };
const GL.fl oat FOGEND ={ 4. };
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11

/1 non-constant gl obal variables:

/1

i nt Acti veBut t on; /1 current button that is down
GLui nt  AxeslLi st; /1 list to hold the axes

i nt AxesOn; /1 ON or OFF

i nt Debug; /1 ON nmeans print debug info

i nt Dept hCueOn; /1 TRUE neans to use intensity depth cueing
Gu * dui; /1 instance of glui w ndow

i nt G ui W ndow, /1 the glut id for the glui w ndow
i nt Lef t Button; /] either ROTATE or SCALE

GLuint Lists][ MAXOBJECTS] ; /1 object display lists

i nt Mai nW ndow; /1 window id for main graphics w ndow
G.float RotMatrix[4][4]; /1 set by glui rotation w dget

fl oat Scal e, Scal e2; /1 scaling factors

i nt VWi chCol or; /1 index into Colors[]

i nt VWi chObj ect ; /1 object index to display

i nt Wi chProj ecti on; /1 ORTHO or PERSP

i nt Xnouse, Ynopuse; /1 nouse val ues

fl oat Xrot, Yrot; /1 rotation angles in degrees

fl oat TransXYZ[ 3] ; /1 set by glui translation w dgets

function prototypes:

~ I~
~ I~

voi d Ani mate( void );
voi d Axes( float );

voi d Buttons( int );
voi d Di splay( void );

voi d DoRasterString( float, float, float, char * );

voi d DoStrokeString( float, float, float, float, char * );
fl oat El apsedSeconds( void );

voi d HsvRgb( float[3], float [3] );

voi d Initdui( void );

voi d InitGaphics( void );

voi d InitLists( void );

voi d Keyboard( unsigned char, int, int );

voi d MouseButton( int, int, int, int );
voi d MouseMotion( int, int );

voi d Reset ( void );

voi d Resize( int, int );

voi d Visibility( int );

/1

/1 main program

/1

i nt

mai n( int argc, char *argv[] )
{

/1 turn on the glut package:
/1 (do this before checking argc and argv since it mght
/1 pull some comand |ine argunents out)

glutlnit( &rgc, argv );

/1 setup all the graphics stuff:
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I ni t Graphics();

/1 create the display structures that will not change:

I nitLists();

/1 init all the global variables used by Display():

/1 this will also post a redisplay

/1 it is inportant to call this before Initdui():

/1 so that the variables that glui will control are correct
/1 when each glui wi dget is created

Reset ();

/1 setup all the user interface stuff:

Initdui();

/1 draw the scene once and wait for sone interaction
/1 (will never return)

gl ut Mai nLoop() ;

/1 this is here to make the conpiler happy:

return O;
}
11
/1 this is where one would put code that is to be called
/1 everytime the glut main | oop has nothing to do
11
/1 this is typically where animation paranmeters are set
/1
/1 do not call Display() fromhere -- |et glutMinLoop() do it
/1
voi d
Ani mate( void )
{
/1 put animation stuff in here -- change sone gl obal variables
/1 for Display() to find:
/1 force a call to Display() next time it is convenient:
gl ut Set W ndow( Mai nW ndow ) ;
gl ut Post Redi spl ay() ;
}
/1
/1 glui buttons call back:
/1

voi d
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Buttons( int id)

{
switch( id)
{
case RESET:
Reset () ;
Ad ui->sync_live();
gl ut Set W ndow( Mai nW ndow ) ;
gl ut Post Redi spl ay() ;
br eak;
case QUIT:
/1 gracefully close the glui w ndow
/1 gracefully close out the graphics:
/1 gracefully close the graphics w ndow
/1 gracefully exit the program
d ui ->cl ose();
gl Fi ni sh();
gl ut Dest r oyW ndow( Mai nW ndow ) ;
exit( 0);
def aul t:
fprintf( stderr, "Don’t know what to do with Button ID %\n", id );
}
}
/1
/1 draw the conpl ete scene:
/1
voi d
Di splay( void )
{
GLsi zei vx, vy, V; /1 viewport dinensions
Gint xl, yb; /1 lower-left corner of viewport
G.fl oat scal e2; /1 real glui scale factor
i f( Debug )
{

fprintf( stderr, "Display\n" );

/1 set which wi ndow we want to do the graphics into:

gl ut Set Wndow( Mai nW ndow ) ;

/'l erase the background:

gl DrawBuf fer( G._BACK );
gl A ear ( GL COLOR_ BUFFER BIT | G._DEPTH BUFFER BIT );

gl Enabl e( GL_DEPTH TEST );

/1 specify shading to be flat:
gl ShadeModel ( GL_FLAT );

/1l set the viewport to a square centered in the w ndow
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vx = glutGet( GLUT_W NDOW W DTH ) ;

vy = glutGet( G.UT_W NDOW HEI GHT );

V = VX < Vy ? VX @ Vy; /1 m ni mum di nensi on
xl = (vx - v) [ 2

yb = ( vy - v) [ 2

gl Viewport( xl, yb, v, v );

/1 set the view ng vol une:

/1l remenber that the Z clipping values are actually
/1 given as DI STANCES | N FRONT OF THE EYE

/1 ONLY USE gluOrtho2D() |IF YOU ARE DA NG 2D !

gl Matri xMode( GL_PRQIECTION );
gl Loadl dentity();

i f( WhichProjection == ORTHO )

glOtho( -3., 3., -3., 3., 0.1, 1000. );
el se

gl uPerspective( 90., 1., 0.1, 1000. );

/1 place the objects into the scene:
gl Matri xMode( G._MODELVI EW);
gl Loadl dentity();

/1 set the eye position, |ook-at position, and up-vector:
// 1F DONG 2D, REMOVE THI S -- OTHERW SE ALL YOUR 2D W LL DI SAPPEAR !

gl uLookAt( 0., 0., 3., 0., 0., 0., 0., 1., 0. );
/1 translate the objects in the scene:

/1 note the minus sign on the z val ue

/1 this is to make the appearance of the glui z translate
/1 widget nmore intuitively match the transl ate behavi or
/1 DO NOT TRANSLATE IN Z I F YOU ARE DA NG 2D !

gl Transl atef ( (G.fl oat) TransXYZ[ 0], (G.float)TransXYZ[ 1], -(G.float)TransXyZ[2] );

scene:
DO NOT ROTATE ( EXCEPT ABOUT Z) |IF YOU ARE DA NG 2D !

gl Rotatef( (G.float)Yrot, 0., 1., 0. );
gl Rotatef( (G.float)Xrot, 1., 0., 0. );
gl MultMatrixf( (const Gfloat *) RotMatrix );

/!l scale the scene:

gl Scal ef ( (GL.fl oat) Scal e, (G.float)Scale, (G.float)Scale );
scale2 = 1. + Scal e2; /1 because glui translation starts at O.
if( scale2 < M NSCALE )
scal e2 = M NSCALE;
gl Scal ef ( (GLfl oat)scal e2, (G.float)scal e2, (G.float)scale2 );

/1 set the fog paraneters:
// DON'T NEED THIS I F DA NG 2D !

i f( DepthCueOn )
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{
gl Fogi ( GL_FOG MODE, FOGMODE );
gl Fogfv( GL_FOG COLOR, FOGOO_(R );
gl Fogf ( GL_FOG DENSI TY, FOGDENSI TY );
gl Fogf ( GL_FOG _START, FOGSTART );
gl Fogf ( GL_FOG_END, FOGEND ):
gl Enable( G._FOG );

}

el se

{
gl Disabl e( GL_FOG);

}

/1 possibly draw the axes:

if( AxesOn )
gl Cal | Li st ( AxesList );

/1 set the color of the object:

gl Col or 3f v( Col ors[ Whi chCol or] );

/1 draw t he object:
gl Cal I Li st ( Lists[WichObject] );

/1 draw some gratuitous text that just rotates on top of the scene:

gl Di sabl e( G._DEPTH_TEST );
glColor3f( 0., 1., 1. );
DoRaster Stri ng( 0., 1., 0., "Text That Moves" );

draw sone gratuitous text that is fixed on the screen:
the projection matrix is reset to define a scene whose
wor | d coordi nate system goes from 0-100 in each axis

this is called "percent units", and is just a conveni ence
the nodel view natrix is reset to identity as we don't
want to transform these coordinates

~ e~
~ e~

gl Di sabl e( G._DEPTH TEST );

gl Mat ri xMode( G._PRQIECTI ON );

gl Loadl dentity();

gluOrtho2D( 0., 100., 0., 100. );

gl Mat ri xMode( G._MODELVI EW) ;

gl Loadl dentity();

glColor3f( 1., 1., 1. );

DoRasterString( 5., 5., 0., "Text That Doesn’t" );

/1 swap the doubl e-buffered framebuffers:

gl ut SwapBuffers();

/1 be sure the graphics buffer has been sent:

gl Fl ush();
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~

/
/ use glut to display a string of characters using a raster font:
/

voi d
DoRasterString( float x, float y, float z, char *s )
{

char c; /1 one character to print

gl RasterPos3f ( (G.float)x, (Gfloat)y, (Gfloat)z );
for( ; (¢ =%*s ) I="\0"; s++)

gl ut Bi t mapChar acter( G.UT_BI TMAP_TI MES ROVAN 24, c );

~

/
/ use glut to display a string of characters using a stroke font:
/

voi d
DoStrokeString( float x, float y, float z, float ht, char *s )
{
char c; /1 one character to print
float sf; /1 the scale factor

gl PushMatri x();
gl Transl atef ( (G.float)x, (G.float)y, (Gfloat)z );
sf = ht / ( 119.05 + 33.33);
gl Scal ef ( (GL.float)sf, (G.float)sf, (G.float)sf );
for( ; (¢ =%*s ) I="\0"; s++)

gl ut St rokeCharacter( GLUT_STROKE ROWAN, ¢ );
}
gl PopMat ri x();

}
/1
/1 return the nunber of seconds since the start of the program
/1
fl oat
El apsedSeconds( void )
{
int ns;
/1 get # of mlliseconds since the start of the program
ns = glutGet( GLUT_ELAPSED TI ME );
/1l convert it to seconds:
return (float)nms / 1000.
}

/1
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/[l initialize the glui w ndow
/1

voi d

Initdui( void)

{

GLU _Panel *panel, *bigpanel;
GLU _Radi oG oup *group;

GLU Rotation *rot;

GLU _Translation *trans, *scale;

i f( Debug )
fprintf( stderr, "lnitdui\n" );

/1 setup the glui w ndow

gl ut I ni t WndowPosition( I NI T_WNDOWSIZE + 50, 0 )

GQui = GLUI _Master.create glui( (char *) GLU TITLE );

Q ui->add_statictext( (char *) G.U TITLE );
d ui - >add_separator();

A ui - >add_checkbox( "Axes", &AxesOn );

d ui - >add_checkbox( "Perspective", &hichProject

ion );

G ui - >add_checkbox( "Intensity Depth Cue", &DepthCueOn );

bi gpanel = d ui->add_panel ( "" );

panel = d ui->add_panel to_panel ( bi gpanel, "Object Selection" );
group = d ui->add_radi ogroup_to_panel ( panel, &Wichoject );

Qd ui - >add_radi obutton_to_group( group, "Sphere" );
d ui - >add_radi obutton_to_group( group, "Cube" );
d ui - >add_r adi obutton_to_group( group, "Cone" );
d ui - >add_radi obutton_to_group( group, "Torus" );
d ui - >add_r adi obutton_to_group( group, "Dodecahedron" );
A ui - >add_r adi obutton_to_group( group, "Cctahedron" );
A ui - >add_radi obutton_to _group( group, "Tetrahedron" );
d ui ->add_radi obutton_to _group( group, "lcosahedron" );
@ ui - >add_r adi obutton_to_group( group, "Teapot" );

d ui ->add_col um_t o_panel ( bi gpanel, G.U TRUE );

panel = d ui->add_panel to_panel ( bi gpanel, "bject Color" );
group = d ui->add_radi ogroup_to_panel ( panel, &WichColor );

A ui - >add_r adi obutton_t o_group(
QG ui - >add_r adi obutton_to_group(
d ui - >add_r adi obutton_to_group(
A ui - >add_r adi obutton_t o_group(
QG ui - >add_r adi obutton_to_group(
d ui - >add_r adi obutton_to_group(
A ui - >add_r adi obutton_t o_group(
QA ui - >add_r adi obutton_to_group(

panel d ui - >add_panel ( "Obj ect Transfornation”
rot = Qui->add _rotation_to_panel ( panel
/1 allow the object to be spun via the g

rot->set_spin( 1.0 );

group,
group,
group,
group,
group,
group,
group,
group,

)

Red" )

"Yel | ow' ):
"Green" );

"Cyan" )
"Bl ue" );
"Magent a
"White"
"Bl ack"

Dk
)
).
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d ui - >add_col um_t o_panel ( panel, G.U FALSE );
scale = dui->add _translation_to_panel ( panel, "Scale", GLU _TRANSLATION Y ,

&Scal e2 );
scal e- >set _speed( 0.01f );

@ ui ->add_col um_t o_panel ( panel, FALSE );
trans = Jui->add _translation_to_panel ( panel, "Trans XY", G.U _TRANSLATI ON_X

Y, &TransXYZ[O0] );
trans->set _speed( 0.1f );

d ui ->add_col um_t o_panel ( panel, FALSE );
trans = Jui->add_translation_to_panel ( panel, "Trans Z", G.U _TRANSLATI ON Z

, &TransXYZ[ 2] );
trans->set speed( 0.1f );

A ui - >add_checkbox( "Debug", &Debug )

panel = d ui->add_panel ( "", FALSE );

G ui ->add_button_to_panel ( panel, "Reset", RESET, (G.U _Update_ CB) Buttons );

d ui ->add_col um_t o_panel ( panel, FALSE );

G ui ->add_button_to_panel ( panel, "Qit", QU T, (G.U _Update_CB) Buttons );

/1 tell glui what graphics w ndow it

needs to post a redisplay to:

G ui - >set _nmai n_gf x_wi ndowm Mai nW ndow ) ;

/1 set the graphics window s idle function:

GLU _Master.set _glutldl eFunc( NULL );

}

/1

/1 initialize the glut and OpenGL libraries:

/1 al so setup display lists and cal |l back functions
/1

voi d

InitGaphics( void)
i f( Debug )

fprintf( stderr, "InitGaphics\n" );

ut Cr eat eW ndow() )

/1 setup the display node:
/1 ( *must* be done before call to gl
/1 ask for color, double-buffering, and z-buffering:

glutlnitDi spl ayMbde( GLUT_RGBA | GLUT_DOUBLE | GLUT_DEPTH );

/1 set the initial w ndow configurati

gl utlnitWndowPosition( 0, 0 );
gl utlnitWndowSi ze( | NI T_W NDOW SI ZE,

on:

| NI T_W NDOW S| ZE ) ;
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~ I~
~ I~

/1

open the wi ndow and set its title:

Mai nW ndow = gl ut Cr eat eW ndow( W NDOATI TLE );
gl ut Set W ndowTi t | e( W NDOWI TLE );

/1

gl C ear Col or ( BACKCOLOR[ 0], BACKCOLOR[ 1], BACKCOLOR[ 2], BACKCOLOR[ 3] );

/1

N e T e e )
N e T e e )

setup the cl ear val ues:

setup the call back routines:

Di spl ayFunc -- redraw the w ndow

ReshapeFunc -- handl e the user resizing the w ndow

Keyboar dFunc -- handl e a keyboard i nput

MouseFunc -- handl e the npbuse button going down or up
Mot i onFunc -- handl e the nmouse noving with a button down
Passi veMbti onFunc -- handl e the nouse nmoving with a button up
VisibilityFunc -- handl e a change in wi ndow visibility

Ent ryFunc -- handl e the cursor entering or |eaving the w ndow
Speci al Func -- handl e special keys on the keyboard
Spacebal | Mot i onFunc -- handl e spacebal|l translation
Spacebal | Rot at eFunc -- handl e spacebal | rotation
Spacebal | Butt onFunc -- handl e spacebal | button hits

But t onBoxFunc -- handl e button box hits

Di al sFunc -- handle dial rotations

Tabl et Moti onFunc -- handle digitizing tablet notion

Tabl et Butt onFunc -- handle digitizing tablet button hits

MenuSt at eFunc -- decl are when a pop-up nenu is in use
Ti merFunc -- trigger sonething to happen a certain tine from now
I dl eFunc -- what to do when nothing else is going on

gl ut Set W ndow( Mai nW ndow ) ;
gl ut Di spl ayFunc( Display );
gl ut ReshapeFunc( Resize );
gl ut Keyboar dFunc( Keyboard )
gl ut MouseFunc( MouseButton );

gl ut Moti onFunc( MouselMbdti on )
gl ut Passi veMoti onFunc( NULL )
glutVisibilityFunc( Visibilit

y )

gl ut EntryFunc( NULL );

gl ut Speci al Func( NULL );

gl ut Spacebal | Mot i onFunc( NULL );
gl ut Spacebal | Rot at eFunc( NULL );
gl ut Spacebal | Butt onFunc( NULL );
gl ut But t onBoxFunc( NULL );

gl ut Di al sFunc( NULL );

gl ut Tabl et Mot i onFunc( NULL );

gl ut Tabl et But t onFunc( NULL );

gl ut MenuSt at eFunc( NULL );

gl ut Ti mer Func( 0, NULL, 0 );

// DO NOT SET THE GLUT | DLE FUNCTI ON HERE !

/1 glutldl eFunc( NULL );

/1 let glui take care of it in Initdui()
initialize the display lists that will not change:
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voi d
InitLists( void)
i f( Debug )
fprintf( stderr, "InitLists\n" );

/1l create the objects:

Lists[0] = gl GenLists( 1);

gl NewLi st ( Lists[0], GL_COWPILE );
gl ut WreSphere( 1.0, 40, 40 );

gl EndLi st ();

Lists[1] = gl GenLists( 1);

gl NewLi st( Lists[1], G._COWILE );
glutWreCube( 1.5 );

gl EndLi st ();

Lists[2] = gl GenLists( 1);

gl NewLi st( Lists[2], G_._COWILE );
utWreCone( 1.0, 1.5, 40, 40 );

glu
gl EndLi st ()

Lists[3] = gl GenLists( 1);

gl NewLi st ( Lists[3], G._COWPILE );
glutWreTorus( 0.5, 0.75, 40, 40 );

gl EndLi st ();

Lists[4] = gl GenLists( 1);
gl NewLi st( Lists[4], G_COWILE );
gl PushiMatri x();
gl Scal ef ( 0.75, 0.75, 0.75);
gl ut Wr eDodecahedron() ;
gl PopMat ri x();
gl EndLi st ();

Lists[5] = gl GenLists( 1);

gl NewlLi st( Lists[5], G._COWILE );
gl ut WreCct ahedron() ;

gl EndLi st ();

Lists[6] = gl GenLists( 1);
gl NewLi st( Lists[6], G._COWILE );
gl ut WreTetrahedron();

gl EndLi st ();

Lists[7] = gl GenLists( 1);

gl NewLi st( Lists[7], G._COWILE );
gl ut Wrel cosahedron();

u
gl EndLi st ()

Lists[8] = gl GenLists( 1);

gl NewLi st( Lists[8], G._COWILE);
lut WreTeapot( 1.0 );

gl EndLi st ();

/'l create the axes:

AxesList = gl GenLists( 1 );
gl NewLi st ( AxesList, G._COWILE );
gl Col or 3f v( AXES COLOR );
gl Li neWdt h( AXES WDTH );
Axes( 1.5);
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gl LineWdth( 1. );
gl EndLi st ();

~~

/

/ the keyboard call back:

/

voi d

Keyboard( unsigned char c, int x, int y)

i f( Debug )
fprintf( stderr, "Keyboard: '%’ (0x%®x)\n", c, c );

switch( ¢ )

{ 1 1
case '0':
case 'O
Wi chProj ection = ORTHO
br eak;
case 'p':
case 'P:
Wi chProj ection = PERSP;
br eak;
case '(':
case 'Q:
case ESCAPE:
Buttons( QUIT ); /1 will not return here
br eak; /1 happy conpil er
case 'r’:
case 'R :
Lef t Butt on = ROTATE;
br eak;
case 's’:
case 'S :
Left Button = SCALE;
br eak;
defaul t:

fprintf( stderr, "Don’t know what to do with keyboard hit:

x)\n", ¢, ¢ );

/1 synchronize the GLU display with the variabl es:

G ui->sync_live();

/1 force a call to Display():

gl ut Set W ndow( Mai nW ndow ) ;
gl ut Post Redi spl ay();

~
~

cal l ed when the nouse button transitions down or up:

Page 14
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/1

voi d

MouseButton( int button, int state, int x, int y)
int b; /1 LEFT, M DDLE, or RIGHT
i f( Debug )

fprintf( stderr, "MuseButton: %, %, %, %\n", button, state, X, y );

/1 get the proper button bit nask:
switch( button )

case GLUT_LEFT_BUTTON:

b = LEFT; br eak;
case GLUT_M DDLE BUTTON:

b = M DDLE; br eak;
case GLUT_RI GHT_BUTTON:

b = RI GHT; br eak;
defaul t:

b=0

fpr_i nff( stderr, "Unknown nouse button: %l\n", button );

/1 button down sets the bit, up clears the bit:

if( state == GLUT_DOM )
{

Xmouse = X;
Ynouse = vy;
ActiveButton | = b; /1 set the proper bit
el se
{
ActiveButton &= ~b; /1 clear the proper bit
}
}
/1
/1 called when the nouse noves while a button is down:
/1
voi d
MouseMotion( int x, int y )
{
int dx, dy; /1 change in nouse coordinates
i f( Debug )
fprintf( stderr, "MuseMtion: %, %\n", x, y );
dx = x - Xmouse; /1 change in nouse coords
dy =y - Ynouse;
if( ActiveButton & LEFT )
{

switch( LeftButton )
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{
case ROTATE:
Xrot += ( ANGFACT*dy );
Yrot += ( ANGFACT*dx );
br eak;
case SCALE:
Scale += SCLFACT * (float) ( dx - dy );
if( Scale < M NSCALE )
Scal e = M NSCALE;
br eak;
}
}
i f( ActiveButton & M DDLE )
{
Scal e += SCLFACT * (float) ( dx - dy );
/'l keep object fromturning inside-out or disappearing:
if( Scale < M NSCALE )
Scal e = M NSCALE;
}
Xnouse = X; /1 new current position
Ynouse = vy;

gl ut Set W ndow( Mai nW ndow ) ;
gl ut Post Redi spl ay();

}

/1

/1 reset the transfornations and the col ors:

/1

/1 this only sets the global variables --

/1 the glut main loop is responsible for redrawi ng the scene
/1

voi d
Reset ( void )

ActiveButton = O;

AxesOn = GLUI TRUE;

Debug = GLUI FALSE;

Dept hCueOn = FALSE;

Left Button = ROTATE;

Scale = 1.0;

Scal e2 = 0.0; /1 because add 1. to it in Display()
Whi chCol or = WHI TE;

Wi chObj ect = SPHERE;

Wi chProj ection = PERSP;

Xrot = Yrot 0.;

TransXYZ[ 0] TransXYZ[ 1] = TransXYZ[2] = O.;

Rot Matri x[0][1] = RotMatrix[0][2] = RotMatrix[0][3] = O.;
Rot Mat ri x[ 1] [ 0] = RotMatrix[1][2] = RotMatrix[1][3] = 0.;
Rot Matri x[2][0] = RotMatrix[2][1] = RotMatrix[2][3] = 0.;
Rot Matrix[3][0] = RotMatrix[3][1] = RotMatrix[3]][3] =0.;
Rot Matri x[0][0] = RotMatrix[1][1] = RotMatrix[2][2] = RotMatrix[3][3] = 1.;
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/1
/1 called when user resizes the w ndow
/1
voi d
Resi ze( int width, int height )
{
i f( Debug )
fprintf( stderr, "ReSize: %, %\n", width, height );
/1 don't really need to do anything since w ndow size is
/1 checked each tinme in Display():
gl ut Set W ndow( Mai nW ndow ) ;
gl ut Post Redi spl ay() ;
}
/1
/1 handl e a change to the window s visibility:
/1
voi d

Visibility ( int state )

i f( Debug )
fprintf( stderr, "Visibility: %\ n", state );

if( state == GLUT_VI SIBLE )

{
gl ut Set W ndow( Mai nW ndow ) ;
gl ut Post Redi spl ay();
}
el se
{
/1 could optimze by keeping track of the fact
/1 that the windowis not visible and avoid
/1 animating or redrawing it
}

/] the stroke characters 'X 'Y 'Z

static float xx[]
0., 1., 0., 1.

1
—~~

}s
static float xy[] = {
-.5, .5, .5 -.5
b
static int xorder[] = {
1, 2, -3, 4
}s

static float yx[] = {
0. 0
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}s
static float yy[] = {
0., .6, 1., 1.
}s
static int yorder[] = {
1, 2, 3, -2,
¥

static float zx[]

}s
static float zy[] = {
.5, .5, -.5, -.5, 0., 0
b
static int zorder[] = {
l, y y 41 _51 6
}s

/1 fraction of the Iength to use as height of the characters:

#def i ne LENFRAC 0.10

/1 fraction of length to use as start location of the characters:

#def i ne BASEFRAC 1.10

/1

1/ Draw a set of 3D axes:

/1 (length is the axis length in world coordi nates)
/1

voi d
Axes( float length )
{

int i, j; /1 counters
float fact; /1 character scale factor
fl oat base; // character start |ocation

gl Begin( GL_LINE_STRIP );
gl Vertex3f( length, 0., 0. );
gl Vertex3f( 0., 0., 0. );
gl Vertex3f( 0., length, 0. );
gl End() ;
gl Begi n( GL_LINE_STRIP );
gl Vertex3f( 0., 0., 0. );
gl Vertex3f( 0., 0., length );
gl End() ;

fact LENFRAC * | engt h;

base BASEFRAC * | engt h;
gl Begin( GL_LINE STRIP );
for( i =0; i <4; i++)
{
j = xorder[i];
if(j <0)
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{
gl End() ;
gl Begin( GL_LINE_STRIP );
=0
}
)=
gl Vertex3f ( base + fact*xx[j], fact*xy[j], 0.0 );
}
gl End() ;
gl Begin( GL_LINE_STRIP );
for(i =0; i < 5; i ++ )
{ .
j = yorder[i];
if(j) <0)
{
gl End();
gIBeg|n( GL_LINE_STRIP );
J _'Jv
}
J--3
gl Vertex3f ( fact*yx[j], base + fact*yy[j], 0.0 );
}
gl End() ;
gl Begin( GL_LINE STRIP );
for( i =0; i <6; i++)
{ .
] = zorder[i];
If(J <0)
{
gl End() ;
gl Begin( GL_LINE_STRIP );
=0
}
J--
gl Vertex3f( 0.0, fact*zy[j], base + fact*zx[j] );
gl End();
}
/1
/1 routine to convert HSV to RGB
1/
/!l Reference: Foley, van Dam Feiner, Hughes,
/1 "Conmput er Graphics Principles and Practices, "
/1 Addi t on- Wesl ey, 1990, pp592-593.
/1
/1
voi d
HsvRgb( float hsv[3], float rgb[3] )
{
float h, s, v; /1 hue, sat, value
float r, g, b; /1 red, green, blue
float i, f, p, q, t; /1 interimval ues

/1 guarantee valid input:
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h = hsv[0] / 60.;
while( h >= 6. ) h -=6.;
while( h < 0. ) h += 6. ;
s = hsv[1];
if( s <0.)
s =0
if(s>1)
s =1.;
v = hsv[2];
if( v<0)
v =0
if(v>1)
v = 1.;

/1 if sat==0, then is a gray:
if(s==0.0)
{

rgb[0] = rgb[1l] = rgb[2] = v;
return;

/1 get an rgb fromthe hue itself:

i =floor( h);
f =h - i;
p=v* (1l -s)
g=v* (1 - s*f);
t=v* (21l - (s> (1.-f)));
switch( (int) i )
{
case O
r=v, g=t; b=p;
br eak;
case 1:
r=q; g=v, b=p
br eak
case 2:
r=p g=vVv b =1t
br eak;
case 3:
r=p;, g=4q, b=y
br eak;
case 4.
r=t; g=p;, b=y
br eak;
case 5:
r = v; = p; b:q
br eak;
}
rgb[ r;

_1
«Q
(=2
N~ O
—e
I
«Q
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