i ghtlLab2.c

Tue Apr 19 17:25:19 2005 1

/* lightlab2.c --- Experinentation with lighting in OpenGL.
* Tom Kel | i her 4/22/2003.

This version introduces a noving |light and a spotlight anchored

to the viewer. Use | to turn the spot off and L to turn it back
on.
Moverment is via x/' X, y/Y, and z/Z keys. Use space bar to exit.

Mouse buttons rotate the right cube.
Things to try:

1) Change the lighting so that the background is a dark green
rather than the slate bl ue.

2) Gve each object its own materi al
rotating light look nore realistic.

properties. Make the
(Let it self-emanate.)

3) Add the ability to turn the rotating light on and off. |Its
visible representati on should di sappear when it’'s off.

notice the
Correct

4) As you nove in close to the objects, you'll
novabl e spotlight doesn't react realistically.
thi s behavi or.

T R R T T R R

-~

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

/1 Base of the display lists.
GLuint |ists;

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

/* initial viewer |ocation */
static CGLdouble viewer[]= {20.0, 6.0, 6.0};

/1 Light O is the noving light. Light 1 is the spotlight that noves

/!l with us. Note that these are positional |ights.
G.float lightO _position[] ={ 0.0, 0.0, 5.0, 1.0 };
G.float lightl position[] ={ 0.0, 0.0, 0.0, 1.0 };

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

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

gl O ear (GL_COLOR BUFFER BI T | GL_DEPTH BUFFER BIT);

/* Update viewer position in nodelview matrix */

119:
120

gl Loadl dentity();

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

0.0, 0.0, 0.0,

/'l Position the nmoving light. It wll
/1 coordinates.
gl PushMatri x();
gl Rotatef (1ight_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

/1 howit's not lit.

gl Transl atef (1ight0_position[0],
l'ight0_position[2]);

gl Di sabl e( GL_LI GHTI NG ;

gl Cal I List(lists);

gl Enabl e( GL_LI GHTI NG) ;

gl PopMatri x();

I'ight0_position[1],

gl PushMatri x();

/1 Left cube.
gl Transl atef(-2.0, 0.0, 0.0);
glCallList(lists + 1);

/1 Sphere centered at origin.
gl Transl atef (2.0, 0.0, 0.0);
glCallList(lists + 2);

/1 Right cube.
gl Transl atef (2.0, 0.0, 0.0);
/1 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);
glCallList(lists + 1);

/1 Now t hat
/'l origin.
gl PopMatri x();

I"mthoroughly confused, let’'s re-establish the

/1 The cone.

/'l Up y-axis by 1.

gl Transl atef (0.0, 1.0, 0.0);

/!l Rotate z-axis up to y-axis.
gl Rotatef (-90.0, 1.0, 0.0, 0.0);
glCallList(lists + 3);

/'l The torus.

/1 Translate 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

/'l the sphere.
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121: void nouse(int btn, int state, int x, int vy) 181: G.fl oat mat_specular[] ={ 1.0, 0.5, 0.5, 1.0 };

122: { 182: GLfl oat mat _shininess[] = { 50.0 };

123: i f(btn==GLUT_LEFT_BUTTON && state == GLUT_DOWN) axis = 0; 183:

124: i f(btn==CGLUT_M DDLE_BUTTON && state == GLUT_DOWN\) axis = 1; 184: /1 No anbient |ight whatsoever

125: i f(btn==GLUT_RI GHT_BUTTON && state == GLUT_DOW) axis = 2; 185: G.float light_anmbient[] ={ O 0, 0.0, 0.0, 1.0 };

126: theta[ axis] += 2.0; 186: G.float light_diffuse[] ={ 1.0, 1.0, 1.0, 1.0 };

127: if( theta[axis] > 360.0 ) theta[axis] -= 360.0; 187: G.float light_specular[] ={ 1.0, 1.0, 1.0, 1.0 };

128: gl ut Post Redi spl ay() ; 188:

129: } 189: G.float lightl anbient[] ={ 0.0, 0.0, 0.0, 1.0 };

130: 190: G.float lightl diffuse[] ={ 1.0, 1.0, 1.0, 1.0 };

131: 191: G.float lightl specular[] ={ 1.0, 1.0, 1.0, 1.0 };

132: void keys(unsigned char key, int x, int y) 192:

133: { 193: gl d earColor (0.2f, 0.3f, 0.4f, 1.0);

134: 194: gl ShadeMbdel (G._SMOOTH);

135: /* Use x, X, vy, Y, z, and Z keys to nove viewer */ 195:

136: 196: gl Material fv(GL_FRONT, GL_AMBI ENT, nmat_anbient);

137: if(key == "x") viewer[0]-= 1.0; 197: gl Material fv(GL_FRONT, G._DI FFUSE, nat_diffuse);

138: if(key == "X) viewer[0]+= 1.0; 198: gl Material fv(GL_FRONT, G._SPECULAR, mat_specul ar);

139: if(key =="y') viewer[1]-= 1.0; 199: gl Material fv(G._FRONT, GL_SHI NI NESS, mat_shi ni ness);
140: if(key =="Y") viewer[1]+= 1.0; 200:

141: if(key =="2z") viewer[2]-= 1.0; 201: /1 Note use of linear attenuation values, the spot cutoff
142: if(key =="2Z") viewer[2]+= 1.0; 202: /'l hal f-angle, and the spot exponent (intensity dropoff
143: if(key == "1") gl Disable(G_LIGHT1); 203: /1 within the cone).

144: if(key == 'L") gl Enabl e(G_LI GHT1); 204:

145: if(key ==" ") exit(0); 205: gl Li ghtfv(G._LI GHTO, GL_AMBI ENT, |ight_anbient);

146: 206: gl Li ghtfv(G._LI GHTO, GL_DI FFUSE, |ight_diffuse);

147: printf("v[x]: %, v[y]l: %, v[z]: %.\n", 207: gl Li ghtfv(G._LI GHTO, GL_SPECULAR, |i ght_specul ar);

148: viewer[ 0], viewer[1l], viewer[2]); 208: gl Li ght f (GL_LI GHTO, GL_LI NEAR_ATTENUATI ON, 0. 1f);

149: 209:

150: gl ut Post Redi spl ay() ; 210: /'l Specifying the light position here causes the position to be
151: } 211: /1 interpreted in eye coordinates. The default direction of the
152: 212: /'l spotlight is (0, 0, -1), which is also interpreted in eye
153: 213: /1 coordinates in this case.

154: void nyReshape(int w, int h) 214:

155: { 215: gl Loadl dentity();

156: gl Viewport (0, O, w, h); 216: gl Lightfv(G._LI GHT1, GL_PCSITION, |ightl_position);

157: 217:

158: /* Use a perspective view */ 218: gl Li ghtfv(G._LI GHT1, GL_AMBI ENT, |ightl_anbient);

159: 219: gl Li ghtfv(G._LI GHT1, G._DI FFUSE, |ightl_diffuse);

160: gl Mat ri xMobde( GL_PRQIECTI ON) ; 220: gl Li ghtfv(G._LI GHT1, GL_SPECULAR, |ightl_specul ar);

161: gl Loadl dentity(); 221: gl Li ghtf (GL_LI GHT1, GL_LI NEAR_ATTENUATI ON, 0. 2f);

162: gl uPerspective(35.0, (Gfloat) wh, 1.0, 100.0); 222: gl Li ghti (G_LI GHT1, G__SPOT_CUTOFF, 5);

163: gl Mat ri xMode( GL_MODELVI EW ; 223: gl Li ghtf (GL_LI GHT1, GL_SPOT_EXPONENT, 0. 2f);

164: } 224:

165: 225: /1 Declare the viewer to be |ocal.

166: 226:

167: // Rotate the noving |ight. 227: gl Li ght Model i (GL_LI GHT_MODEL_LOCAL_VI EWVER, GL_TRUE);
168: void idl e(void) 228: gl Enabl e( GL_LI GHTI NG) ;

169: { 229: gl Enabl e( GL_LI GHTO) ;

170: light_angle = (light_angle + 1) % 360; 230: gl Enabl e( GL_LI GHT1) ;

171: gl ut Post Redi spl ay() ; 231: gl Enabl e( GL_DEPTH_TEST) ;

172: } 232: }

173: 233:

174: 234:

175: // Set material and |ight val ues. 235: void

176: void init(void) 236: main(int argc, char **argv)

177: { 237: {

178: /'l Default values for material and |ight properties. 238: glutlnit(&rgc, argv);

179: G.fl oat mat_anbient[] = { 0.5, 0.0, 0.0, 1.0 }; 239: glutlnitD spl ayMde( GLUT_DOUBLE | GLUT_RGB | GLUT_DEPTH);
180: G.fl oat mat _diffuse[] = { 1.0, 0.5, 0.5, 1.0 }; 240: gl ut | ni t WndowSi ze(500, 500);
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241:
242:
243:
244:
245:
246:
247:
248:
249:
250:
251:
252:
253:
254:
255:
256:
257:
258:
259:
260:
261:
262:
263:
264:
265:
266:
267:
268:
269:
270:
271:
272:
273:
274:
275:
276:
277:
278: }

gl ut Creat eW ndow( "Li ght Lab Two");
gl ut ReshapeFunc( nyReshape) ;

gl ut Di spl ayFunc(di spl ay) ;

gl ut MouseFunc( nmouse) ;

gl ut Keyboar dFunc(keys) ;

gl ut 1 dl eFunc(idle);

init();

/1 CGet five list handles.
lists = gl GenLists(5);

/1 For the moving light.

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

gl EndLi st ();

/1 For the two cubes.

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, G._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.

gl NewList(lists + 4, G._COWI LE);
gl ut Sol i dTorus(0. 25, 1.0, 32, 32);
gl EndLi st ();

gl ut Mai nLoop() ;



