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/* texturelab.c ---
* OpenCL.
Tom Kel | i her 4/ 25/ 05.

Experinentation with lighting and textures in

This programrequires gltx.c and gltx.h. Mke sure to add them
to the project. You can find themon the class Wb site.

This version uses the noving |ight and spotlight anchored to the
viewer. Use | to turn the spot off and L to turn it back on.

The spotlight is now actually a point source, so that we can

see better --- textures attenuate the |ights sonewhat.

Four different textures are read and applied. The torus is not

textured, so as to denonstrate how to enabl e/ di sabl e texturing.
Automatic texture coordinate generation is used. Note that it
does not work well for cubes --- it is used for the left cube.

Manual texture coordinates are used for the right cube. This
illustrates how to disable and enable automatic texture

coordi nate generation.

Moverment is via x/' X, ylY, and z/Z keys.
Mouse buttons rotate the right cube.

Use space bar to exit.

The four texture files,
project directory.

inmgfile[1-4].rgb should be in the main

Experi nents:
Experinent with BREAK_TEXTURE and OBJECT_COORDS.

In texturelnit(), vary the use of TEX_ | MAGE and M P_MAP.
Can you see any difference?

Re- configure the viewer-anchored light to be a spotlight,
rather than a point |ight source. Notice nmuch of a
di fference?

Fi x the texture coordi nate generation problenms of the |eft
cube.

Create a fifth texture and apply it to the torus.
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#i ncl ude <stdio. h>

#i ncl ude <stdlib. h>

#i ncl ude <G/ gl ut. h>

/1l The IRIS RGB "library."
#include "gl tx. h"

gltx.c nmust be added to the project.

/1 Uncomment the following to see the right cube's texture

/1 applied in a manner simlar to the left cube. |[|f you study
/'l polygon(), below, you will get a hint as to what’'s going on.
/| #def i ne BREAK_TEXTURE

/1l Comment-out the following to have automati c texture coordinates

/1 generated in eye-coordinates rather than object coordi nates.

#def i ne OBJECT_COORDS

#define TEX_ | MAGE O
#define M P_MAP 1

/1 Base of the display lists.
GLuint lists;

/1 The right cube can be rotated. Woopee.
static CG.float theta[] = {45.0,0.0,0.0};
static GAint axis = 2;

/* initial viewer |ocation */

static GLdouble viewer[]= {20.0, 6.0, 6.0};
//static G.double viewer[]= {0.0, 0.0, 10.0};

/1 Light O is the noving light. Light 1 is the spotlight that noves
/Il with us. Note that these are positional |ights.
G.float lightO _position[] ={ 0.0, 0.0, 5.0, 1.0 };

{ 0.0 0.

G.float lightl position[] = , 0.0, 0, 1.0 };

/1l Angle of the nmoving |ight.
GLint |ight_angle = 0;

/'l For the textures.
GLui nt texNanel;
GLui nt texNane2;
GLui nt texNane3;
GLui nt texNane4;

/1 Vertices for right cube.
GLfl oat vertices[][3] = {{-1.0,-1.0,-
{1.0,1.0,-1.0}, {-1.0,1.0,-1.0}
{1.0,-1.0,1.0}, {1.0,1.0,1.0},

1.0
0, -
1.0

}.{1.0,-1.0,-1.0},
1.0, 1.0},

1. ,
0,1.0,1.0}};

-
{-1.0,
/'l These are the real nornals for the right cube, 1 per face.

G.float normals[][3] = {{0.0,0.0,-1.0},{0.0,1.0,0.0},
{-1.0,0.0,0.0},{1.0,0.0,0.0},{0.0,0.0,1.0},{0.0,-1.0,0.0}};

/'l Code for rendering the right cube.
voi d polygon(int a, int b, int ¢, int d, Gfloat nornal[])

gl Begi n( GL_POLYCGQON) ;

gl Nor mal 3f v(nornmal ) ;

gl TexCoord2d(0.0, 0.0);

gl Vertex3fv(vertices[a]);

gl TexCoord2d(0.0, 1.0);

gl Vertex3fv(vertices[b]);
#i f ndef BREAK_TEXTURE

gl TexCoord2d(1.0, 1.0);
#endi f

gl Vertex3fv(vertices[c]);
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#i f ndef BREAK_TEXTURE
gl TexCoord2d(1.0, 0.0);

#el se
gl TexCoord2d( 0.0, 0.0);
#endi f
gl Vertex3fv(vertices[d]);
gl End();
}
voi d col orcube()
{
pol ygon(0, 3,2,1,normal s[0]);
pol ygon(2,3,7,6,normal s[1]);
pol ygon(0, 4,7, 3, normal s[2]);
pol ygon(1, 2,6, 5, normal s[3]);
pol ygon(4, 5,6, 7, normal s[4]);
pol ygon(0, 1,5, 4, normal s[ 5] ) ;
}

/Il Using gltx, read the IRIS file and bind the inmage to a texture.

voi d get Texture(int *tName, char *fName, int node)
{
GLTXi mage *i mage = gl t xReadRGB( f Nane) ;
if (!imge)
printf("Problems with the image file: %.\n",
f Nane) ;
exit(1);

}

/1 Simlar to gl GenLists().
gl GenTextures(1, tNane);

/1 Simlar to gl NewList(),
/1 gl EndLi st ().
gl Bi ndText ur e( GL_TEXTURE_2D,

but there’s nothing corresponding to
*t Nane) ;

/1l Tile the 2-D texture in both dinenstions.
gl TexParaneteri (GL_TEXTURE_2D, GL_TEXTURE WRAP_S, GL_REPEAT);
gl TexPar anet eri (GL_TEXTURE_2D, GL_TEXTURE_WRAP_T, GL_REPEAT);

/1 Use quick and dirty magnification and minification.

gl TexPar anmet eri (GL_TEXTURE_2D, GL_TEXTURE_MAG FI LTER,
GL_NEAREST) ;

gl TexPar anmet eri (GL_TEXTURE_2D, GL_TEXTURE_M N_FI LTER,
GL_NEAREST) ;

/'l gl Texl mage2D() only generates a single version of the texture.

/1 gl uBuil d2dM pmaps() generates several scal ed versions of the
/1 texture. |It’'s preferable because it has fewer aliasing
/Il problens. On the other hand, it uses nore texture nenory.

if (rmode == TEX_| MAGE)
gl Texl mage2D( G._TEXTURE_2D, 0, GL_RGB, image->w dth,
i mage- >hei ght, 0, G.L_RGB, G._UNS|I GNED_BYTE,
i mge- >dat a) ;
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else if (node == M P_MAP)
gl uBui | d2DM prmaps( GL_TEXTURE_2D, 3, image->wi dth,
i mge- >hei ght, GL_RGB, GL_UNSI GNED BYTE,
i mge- >dat a) ;
el se

printf("lInvalid texture node.\n");

exit(1);
}

gl t xDel et e(i mage) ;

voi d texturelnit(void)

/* Set texel storage format. */
gl Pi xel Storei (GL_UNPACK_ALI GNVENT, 1);

/* Get the textures. */

get Texture( & exNanmel, "ingfilel.rgb", TEX_ | MAGE);
get Text ure( & exNanme2, "inmgfile2.rgb", M P_MAP);
get Texture( & exNanme3, "ingfile3.rgh", MP_MAP);
get Text ure( & exNanme4, "inmgfile4.rgb", M P_MAP);

/* Use nodul ated application to work with Iighting, enable
* automatic texture coordinate generation, and enabl e textures.
*/
gl TexEnvf (GL_TEXTURE_ENV, GL_TEXTURE_ENV_MODE, GL_MODULATE);
gl Enabl e( GL_TEXTURE_CEN_S) ;
gl Enabl e( GL_TEXTURE_GEN_T) ;
#i f def OBJECT_COORDS
gl TexGeni (GL_S, GL_TEXTURE_GEN_MCODE,
gl TexGeni (GL_T, GL_TEXTURE_GEN_MODE,
#endi f
gl Enabl e( G._TEXTURE_2D) ;

GL_OBJECT_LI NEAR) ;
GL_OBJECT_LI NEAR);

/1 Paint the scene.
voi d di spl ay(voi d)
{

gl d ear (GL_COLOR BUFFER BI T | G._DEPTH BUFFER BI T);
gl Enabl e( G._TEXTURE_2D) ;

/* Update viewer position in nodelview matrix */
gl Loadl dentity();

gl uLookAt (vi ewer[ 0], viewer[1], viewer[2],
0.0);

0.0, 0.0, 0.0, 0.0, 1.0,

/'l Position the nmoving light. It wll
/1 coordinates.
gl PushMatri x();
gl Rotatef (Iight_angle, 1.0, 0.0, 0.0);

gl Li ghtfv(G._LI GHTO, GL_PCSITION, |ightO_position);

be positioned in world

/'l Render a solid sphere indicating the light's position. Notice
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/! howit's neither lit nor textured.

gl Transl atef (1ightO_position[0], |ightO_position[1],
lightO_position[2]);

gl Di sabl e(GL_LI GHTI NG ;

gl Di sabl e( GL_TEXTURE_2D) ;

gl Cal Il List(lists);

gl Enabl e( G._TEXTURE_2D) ;

gl Enabl e( GL_LI GHTI NG) ;

gl PopMatri x();

/1 Notice how we indicate which texture to use. This texture
/1 will be in use until we specify another or disable 2-D
/1 textures.

gl Bi ndText ure( GL_TEXTURE_2D, texNane2);
gl PushMatri x();

/'l Left cube.

gl Transl atef(-2.0, 0.0, 0.0);
glCallList(lists + 1);

gl Bi ndText ure( GL_TEXTURE_2D, texNanel);
/'l Sphere centered at origin.

gl Transl atef (2.0, 0.0, 0.0);
glCallList(lists + 2);

gl Bi ndText ure( GL_TEXTURE_2D, texNane4);
/1 Disable automatic texture coordi nate generation.
gl Di sabl e(GL_TEXTURE_CEN_S) ;

gl Di sabl e(GL_TEXTURE_CGEN_T) ;

/'l Right cube.

gl Transl atef (2.0, 0.0, 0.0);
/'l Rotate cube.

gl Rotatef (theta[0], 1.0, 0.0, 0.0);
gl Rotatef (theta[1], 0.0, 1.0, 0.0);
gl Rotatef (theta[2], 0.0, 0.0, 1.0);

col orcube();

/'l Re-enable automatic texture coordi nate generation.
gl Enabl e( GL_TEXTURE_GEN_S) ;
gl Enabl e( GL_TEXTURE_CEN_T) ;

gl Bi ndText ure( GL_TEXTURE_2D, texNane3);

/1 Now that |'mthoroughly confused, let’'s re-establish the
/1 origin.
gl PopMatri x();

/'l The cone.

/1l Up y-axis by 1.

gl Transl atef (0.0, 1.0, 0.0);

/] Rotate z-axis up to y-axis.
gl Rotatef(-90.0, 1.0, 0.0, 0.0);
gl CallList(lists + 3);
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/1
/1
voi

voi

/*

voi

/1

gl Di sabl e( GL_TEXTURE_2D)

/1 The torus.

/'l Transl ate up the cone.

gl Transl atef (0.0, 0.0, 1.0);
glCallList(lists + 4);

gl ut SwapBuffers();

Rotate the right cube. Looks kinda neat when it cuts into the
sphere.

d nouse(int btn, int state, int x, int vy)

i f (bt n==CGLUT_LEFT_BUTTON && state == GLUT_DOWN) axis =
i f(btn==GLUT_M DDLE BUTTON && state == GLUT_DOM) axis 1;
i f (bt n==GLUT_RI GHT_BUTTON && state == GLUT_DOWN) axis = 2;
theta[axis] += 2.0;

if( theta[axis] > 360.0 ) theta[axis] -= 360.0;

gl ut Post Redi spl ay();

0;

d keys(unsigned char key, int x, int vy)

Use x, X, vy, Y, z, and Z keys to nove viewer */
if(key == "x") viewer[0]-= 1.0;

if(key == "'X) viewer[0]+= 1.0;

if(key =="'y") viewer[1]-= 1.0;

if(key =="'Y") viewer[1] += 1.0;

if(key =="2") viewer[2]-= 1.0;

if(key =="'2Z") viewer[2]+= 1.0;

if(key == "1") gl Disabl e(G_LIGHT1);

if(key == "'L") gl Enabl e(G._LI GHT1);

if(key ==" ") exit(0);

printf("v[x]: %, v[y]: 9%, v[z]: %.\n", viewer[O], viewer[1],
viewer[2]);

gl ut Post Redi spl ay();

d nyReshape(int w, int h)

gl Viewport (0, 0, w, h);

/* Use a perspective view */
gl Mat ri xMode( GL_PRQIECTI ON) ;
gl Loadl dentity();

gl uPerspective(35.0, (Gfloat) wh, 1.0, 100.0);
gl Mat ri xMbde( GL_MODELVI EW ;

Rotate the nmoving light.
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361: void idle(void)

362: {
363:
364
365: }
366:
367:

368: // Set material

light_angle = (light_angle + 3) % 360;
gl ut Post Redi spl ay() ;

and |ight val ues.

369: void init(void)

370: {

371: /1 No anbient |ight whatsoever.

372: G.float |ight_anmbient[] = { 0.0, 0.0, 0.0, 1.0 };
373: G.float light_diffuse[] ={ 1.0, 1.0, 1.0, 1.0 };
374: G.float |ight_specular[] ={ 1.0, 1.0, 1.0, 1.0 };
375:

376: G.float lightl_anbient[] ={ 0.0, 0.0, 0.0, 1.0 };
377: G.float lightl diffuse[] ={ 1.0, 1.0, 1.0, 1.0 };
378: G.float lightl_specular[] ={ 1.0, 1.0, 1.0, 1.0 };
379:

380: /1gldearColor (0.2f, 0.3f, 0.4f, 1.0);

381: gl G earColor (0.0f, 0.0f, 0.0f, 1.0);

382: gl ShadeMbdel (G._SMOOTH);

383:

384: /'l Note use of |inear attenuation values, the spot cutoff
385: /1 hal f-angle, and the spot exponent (intensity dropoff
386: /'l within the cone).

387:

388: gl Li ghtfv(G._LI GHTO, GL_AMBI ENT, |ight_anbient);
389: gl Li ghtfv(G._LI GHTO, GL_DI FFUSE, |i ght_diffuse);
390: gl Li ghtfv(G._LI GHTO, GL_SPECULAR, |ight_specul ar);
391: /gl Lightf(G._LI GHTO, GL_LI NEAR ATTENUATI ON, 0. 1f);
392:

393: /1 Specifying the light position here causes the position to be
394: /Il interpreted in eye coordinates. The default direction of the
395: /1 spotlight is (0, 0, -1), which is also interpreted in eye
396: /1 coordinates in this case.

397:

398: gl Loadl dentity();

399: gl Li ghtfv(G._LIGHT1, GL_PCSITION, |ightl_position);
400:

401: gl Li ghtfv(G._LI GHT1, GL_AMBIENT, |ightl_anbient);
402: gl Lightfv(G._LI GHT1, G__DI FFUSE, |ight1_diffuse);
403: gl Li ghtfv(G._LI GHT1, GL_SPECULAR, |ight1_specul ar);
404: /1glLightf(G._LI GHT1, G._LI NEAR ATTENUATI ON, 0. 1f);
405: /gl Lighti(G._LIGHT1l, G._SPOT_CUTOFF, 5);

406: /1glLightf(G._LIGHT1, G._SPOT_EXPONENT, O0.2f);

407:

408: /1 Declare the viewer to be local.

409:

410: gl Li ght Model i (G._LI GHT_MODEL_LOCAL_VI EVER, GL_TRUE);
411: gl Enabl e( GL_LI GHTI NG ;

412: gl Enabl e( GL_LI GHTO) ;

413: gl Enabl e( GL_LI GHT1) ;

414: gl Enabl e( G._DEPTH_TEST) ;

415:

416: texturelnit();

417: }

418:

419:

420: void

421: main(int argc,

422: {
423:
424
425:
426:
427
428:
429:
430:
431:
432:
433:
434
435:
436:
437:
438:
439:
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442:
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463:
464
465:
466:
467:
468:
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476:
477
478:
479:
480: }

char **argv)

/1 Material properties for the torus.

G.fl oat mat _anmbient[] = { 0.5, 0.0, 0.0, 1.0 };

G.float mat_diffuse[] ={ 1.0, 0.5, 0.5, 1.0 };

GL.fl oat mat _specular[] = { 1.0, 0.5, 0.5, 1.0 };

G.fl oat mat_shininess[] = { 100.0 };

glutlnit(&rgc, argv);

gl utlnitDi spl ayMbde( GLUT_DOUBLE | GLUT_RGB | GLUT_DEPTH);

gl utl ni t WndowSi ze(500, 500);

gl ut Cr eat eW ndow( " Text ures Lab");
gl ut ReshapeFunc(nyReshape) ;

gl ut Di spl ayFunc(di spl ay);

gl ut MouseFunc( nmouse) ;

gl ut Keyboar dFunc(keys) ;

gl utldl eFunc(idle);

init();

/Il Get five list handles.
lists = gl GenLists(5);

/1 For the noving light.

gl NewLi st (lists, G._COWI LE);
gl ut Sol i dCube(0. 1);

gl EndLi st ();

/1 Default material values are used with the texture mapped
/1 objects since that seens to | ook best.

/1 For the left cube.

gl NewLi st (lists + 1, G._COWPI LE);
gl ut Sol i dCube(2.0);

gl EndLi st ();

/'l The sphere at the origin.

gl NewList(lists + 2, GL_COWI LE);
gl ut Sol i dSphere(1.0, 32, 32);

gl EndLi st ();

/1 The cone.

gl NewLi st (lists + 3, GL_COWPILE);
gl ut Sol i dCone(1.0, 2.0, 32, 32);
gl EndLi st ();
/1 The torus. Note how we restore and save the default materi al
/'l val ues.

gl NewList(lists + 4, G._COWI LE);

gl PushAttri b(GL_COLOR_MATERI AL) ;

gl Material fv(GL_FRONT, G._AMBI ENT, nat_anbient);

gl Material fv(GL_FRONT, G._DI FFUSE, mat_diffuse);

gl Materi al fv(GL_FRONT, G._SPECULAR, mat_specul ar);
gl Material fv(GL_FRONT, GL_SHI NI NESS, mat_shi ni ness);
gl ut Sol i dTorus(0.25, 1.0, 32, 32);

gl PopAttrib();

gl EndLi st ();

gl ut Mai nLoop() ;



