i ghtLab.c

/* lightlab.c ---

Wed Apr 13 14:41:20 2005 1
Experinentation with lighting in OpenGL.

* Tom Kel |'i her 4/19/2001.

*

* Moverment is via x/' X, ylY, and z/Z keys. Use space bar to exit.
* Mbuse buttons rotate the right cube.

* Things to try:

* 1) Run programas is. Mve around. Note |ack of shadows and
* di fferences between left and right cubes.

* 2) Conment out the DI RTY define and verify that the cubes | ook
* the sane. Un-comment out the define when finished.

* 3) In display(), swap the gl uLookAt() and gl Lightfv() calls.

* Can see any effect of doing this? Re-swap the calls when
* fini shed.

* 4) Try the light source at a few different positions. Can you
* see any difference as a directional vs. positional source?
* 5) Un-comment out the GET_VALUES define and expeiment with

* material and |ight val ues.

* 6) Try to find material and light values that provide

* realistic |ooking results. (Hnt: you may want to

* augnent the code by changing the constant, |inear, and

* quadratic di stance attenuation coefficients. See the nan
* page for glLight.)

* 7) Add another |ight source.

* 8) Augnent the code so that each light and each object has

* i ndependent properties.

*/

#i ncl ude <stdio. h>

#i ncl ude <stdlib. h>

#i nclude <G/ gl ut. h>

Il Vertices for right cube.

{1.0,1.0

G.float vertices[][3] = {{-1.0,-1.0,-1.0},{21.0,-1.0,-1.0},
-1.0}, {-1.0,1.0,-1.0}, LLQ&@JOL
{1.0,1.0,1.0}, {-1.0,1.0,1.0}}

{1.0,-1.0, 1.0}

/1 Un-conment to be queried for light and materi al

properties.

/| #define GET_VALUES

/1 Un-conmment to use "quick and dirty normals" for right cube.
#defi ne DI RTY

#i f def DIRTY

/1 These
/Il 1 per

{1.0,1.0

are the "quick and dirty" nornmals for the right cube,
vertex.
G.float normals[][3] = {{-1.0,-1.0,-1.0},{21.0,-1.0,-1.0},
-1.0}, {-1.0,1.0,-1.0}, {-1.0,-1.0,1.0}
{1.0,1.0,1.0}, {-1.0,1.0,1.0}}

{1.0,-1.0, 1.0}

#el se

/1 These

GLfl oat normal s[][ 3]

are the real normals for the right cube, 1 per face.

= {{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}}

#endi f

/1l The right cube can be rotated. Whoopee.
static G.float theta[] = {0.0,0.0,0.0};
static GLint axis = 2;

/* initial viewer |ocation */
static GL.double viewer[]= {0.0, 0.0, 5.0};

/'l Guess what this one is.

/! Fourth paraneter: 0.0 --- directional |ight source
11 1.0 --- positional |ight source.
G.float light_position[] ={ 0.0, 5.0, 5.0, 0.0 };

#i fdef DI RTY

/1l Draw a polygon with its normals.
voi d polygon(int a, int b, int ¢, int d)
gl Begi n( GL_POLYCGON) ;
gl Nor mal 3f v( nor mal s[ a]
gl Vertex3fv(vertices[a
gl Nor mal 3f v( nor mal s[ b]
gl Vertex3fv(vertices[b
gl Nor mal 3f v( nor mal s[ c]
gl Vertex3fv(vertices[c
gl Nor mal 3f v( nor mal s[ d]
gl Vertex3fv(vertices[d
gl End();

!
!
!
)

/1 Draw a cube with lighting nornals.
voi d col orcube()

{
pol ygon(O0, 3,2,1);
pol ygon(2,3,7,6);
pol ygon(0, 4,7, 3);
pol ygon(1, 2, 6,5);
pol ygon(4,5,6,7);
pol ygon(0, 1,5, 4);

}

#el se

/1 1Dl RTY

voi d polygon(int a, int b, int ¢, int d, Gfloat nornal[])
gl Begi n( GL_POLYCGQON) ;

gl Nor mal 3f v(nornmal ) ;

gl Vertex3fv(vertices[a]);

gl Vertex3fv(vertices[b]);

gl Vertex3fv(vertices[c]);

gl Vertex3fv(vertices[d]);
gl End() ;

}

voi d col orcube()



i ghtLab.c

Wed Apr 13 14:41:20 2005

121: {

122: pol ygon(0, 3,2,1, normal s[0]);

123: pol ygon(2, 3, 7,6, normal s[1]);

124: pol ygon(0, 4,7, 3, normal s[2]);

125: pol ygon(1, 2,6,5,normal s[3]);

126: pol ygon(4,5,6, 7, normal s[4]);

127: pol ygon(0, 1,5, 4, normal s[ 5] ) ;

128: }

129:

130: #endif

131:

132:

133: // Paint the scene.

134: void display(void)

135: {

136:

137: gl d ear (GL_COLOR BUFFER BI T | GL_DEPTH BUFFER BI T);
138:

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

141: gl uLookAt (vi ewer[ 0], viewer[1], viewer[2],
142: 0.0, 0.0, 0.0, 0.0, 1.0, 0.0);
143:

144: /1 Position the |ight.

145: gl Li ghtfv(G._LI GHTO, GL_PCSITION, |ight_position);
146:

147: gl PushMatri x();

148:

149: // Left cube with "correct nornals."
150: gl Transl atef(-2.0, 0.0, 0.0);

151: gl ut Sol i dCube(2.0);

152:

153: /1 Sphere centered at origin.

154: gl Transl atef (2.0, 0.0, 0.0);

155: gl ut Sol i dSphere(1.0, 32, 32);

156:

157: /1 Right cube with nornals deternmined by DI RTY.
158: gl Transl atef (2.0, 0.0, 0.0);

159: /1 Rotate cube.

160: gl Rotatef (theta[0], 1.0, 0.0, 0.0);

161: gl Rotatef (theta[1], 0.0, 1.0, 0.0);

162: gl Rotatef (theta[2], 0.0, 0.0, 1.0);

163: col orcube();

164:

165: /* Now that |'mthoroughly confused, let’'s re-establish
166: * the origin.

167: */

168: gl PopMatri x();

169:

170: /'l Up y-axis by 1.

171: gl Transl atef (0.0, 1.0, 0.0);

172: /!l Rotate z-axis up to y-axis.

173: gl Rotatef(-90.0, 1.0, 0.0, 0.0);

174: gl ut Sol i dCone(1.0, 2.0, 32, 32);

175: /1 Translate up the cone.

176: gl Transl atef (0.0, 0.0, 1.0);

177: gl ut Sol i dTorus(0.25, 1.0, 32, 32);

178:

179: gl Fl ush();

180: gl ut SwapBuffers();
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/* Rotate the right cube.

* into the sphere.

int x, int vy)

i f (bt n==GLUT_LEFT_BUTTON && state == GLUT_DOWN)

i f(btn==CGLUT_M DDLE_BUTTON && state == GLUT_DOMN) axi
i f (bt n==GLUT_RI GHT_BUTTON && state == GLUT_DOWN) axis

-= 360.0;

Looks ki nda neat when it cuts

int x,

int vy)

z, and Z keys to nove viewer */

QeLeeee

v[z]:

% .\n",

*/
voi d mouse(int btn, int state,
{
theta[axis] += 2.0;
if( theta[axis] > 360.0 ) thetalaxis]
gl ut Post Redi spl ay();
}
voi d keys(unsigned char key,
{
/* Use X, X, vy, Y,
if(key == "x") viewer[0]-= 1.
if(key =="'X) viewer[0] += 1.
if(key =="y") viewer[1]-= 1.
if(key =="'Y") viewer[1] += 1.
if(key =="2") viewer[2]-= 1.
if(key =="'2Z") viewer[2]+= 1.
if(key ==" ") exit(0);
printf("v[x]: %, v[y]: %,
viewer[ 0], viewer[1],

gl ut Post Redi spl ay();

int h)

}
voi d nyReshape(int w,
{
gl Viewport (0, 0, w, h);
/* Use a perspective view */
gl Mat ri xMode( GL_PRQIECTI ON) ;
gl Loadl dentity();
gl uPer spective(35.0,
gl Mat ri xMbde( GL_MODELVI EW ;
}

/1 Set material
voi d init(void)

/1 Default values for naterial and
G.fl oat mat _anmbient[] = { 0.5, 0.0,
G.float mat _diffuse[] ={ 1.0, 0.5
GLfl oat mat _specular[] = { 1.0, O.

G.fl oat mat _shininess[] = { 50.0 };

viewer[2]);

(G.float) wh,

and |ight val ues.

1.0, 100.0);
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G.float |ight_anbient[] ;
GLfloat |ight_diffuse[] .0, 1.0, 1.0, 1. ;
G.float light_specular[] ={ 1.0, 1.0, 1.0, 1.0 };

#i f def GET_VALUES

printf("Enter RGB float values for:\n");

printf(" Mat eri al anbient properties: ");

scanf ("% 9% %", mat_anbi ent, mat_anbi ent+1, nat_anbi ent +2);
printf(" Material diffuse properties: ");

scanf ("% 9% %", mat_diffuse, mat_diffuse+l, mat_diffuse+2);
printf(" Materi al specul ar properties: ");

scanf ("% 9% %", mat_specul ar, mat_specul ar+1, nmat_specul ar +2);
printf("\nEnter shininess float value: ");

scanf ("% ", mat_shini ness);

printf("\nEnter RGB float values for:\n");

printf(" Li ght anbi ent properties: ");

scanf ("% 9% %", |ight_anbient, |ight_anbient+1,
I'i ght _anbi ent +2) ;

printf(" Li ght diffuse properties: ");

scanf ("% 9% 9% ", light_diffuse, |ight_diffuse+l,
i ght _diffuse+2);

printf(" Li ght specul ar properties: ");

scanf ("% 9% %", |ight_specular, |ight_specul ar+1,

I'i ght _specul ar +2) ;

#endi f

voi
mai

gl d earCol or (0.2f, 0.3f, 0.4f, 1.0);
gl ShadeMbdel (G._SMOOTH) ;

gl Material fv(GL_FRONT, GL_AMBI ENT, nat_anbient);

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

gl Material fv(GL_FRONT, G._SPECULAR, mat_specul ar);
gl Material fv(GL_FRONT, GL_SHI NI NESS, mat_shi ni ness);

gl Li ghtfv(G._LI GHTO, GL_AMBI ENT, |ight_anbient);
gl Li ghtfv(G._LI GHTO, GL_DI FFUSE, |i ght_diffuse);
gl Li ghtfv(G._LI GHTO, GL_SPECULAR, |ight_specul ar);

gl Enabl e( GL_LI GHTI NG) ;
gl Enabl e( GL_LI GHTO) ;
gl Enabl e( G._DEPTH_TEST) ;

/* The "quick and dirty" normals haven't been normalized. */
gl Enabl e( GL_NORMALI ZE) ;

d
n(int argc, char **argv)

glutlnit(&rgec, argv);

glutlnitD spl ayMde( GLUT_DOUBLE | GLUT_RGB | GLUT_DEPTH);
gl ut | ni t WndowSi ze(500, 500);

gl ut Cr eat eW ndow( "Li ght Lab");

gl ut ReshapeFunc( nyReshape) ;

gl ut Di spl ayFunc(di spl ay) ;

gl ut MouseFunc( mouse) ;

gl ut Keyboar dFunc(keys) ;

init();

{ 1.0, 1.0, 1.0, 1.0 }; 301:
{ 1.0, 1.0, 1.0, 1.0 }; 302:

gl ut Mai nLoop() ;



