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a7 F glPushMatrix()

void

glPushMatrix( void ); /* BT ILE 2a—1THR5v) HIE32E% */
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Ok glPopMatrix()
void
glPopMatrix( void ); /* A2V IIZ{THI A1 DLV EWNEEITTS— */
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glRotatef (45.0£, 0.0£, 0.0£f, 1.0f);
drawBase () ;
drawArm() ;
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glPushMatrix() ;
glRotatef (45.0£, 0.0£, 0.0£f, 1.0f);
drawBase () ;

glPopMatrix () ;

drawArm () ;
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ourDisplay() Bi¥i%
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robotModel.h

#define PAI 3.1415926

typedef struct s vertex { /* THRDEBEERDTEE */
GLfloat coord[3]; /* (x,y,z)EiE */
} vertex;

typedef struct s_edge { /* BRDBEEXDTEE */
vertex *start vertex; /* IR */

vertex *end vertex; /* BR */

struct s edge *right edge; /* Gl */

struct s edge *left edge; /* ERIREIR */

struct s face *right face; /* BEIEER */

struct s face *left face; /* ERIFERR */
} edge; - -

typedef struct s face { /* EIDBEEDEER */
edge *edge; /* HICRT SR */
struct s_face *next; /* RDEADKRAUE */
} face;

typedef struct s bo?@y{*{' /* DEOBEKRDEE *~/

face *face; /* BRI A5mE */
} body;
#define MAX NO BODY 10
#define MAX NO FACE 50
##define MAX NO EDGE 100

#define MAX NO VERTEX 100

extern body Body [MAX NO_BODY] ;
extern face Face[MAX NO_FACE];
extern edge Edge [MAX NO_EDGE] ;
extern vertex Vertex[MAX NO VERTEX];

extern int No_Body; /* PO */
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readRobotData()

void
readRobotData (void)
{
int i, j; /* AIVB *x/
FILE *fp;
int no face, no _edge, no vertex; /* M, B JERDOKRH */
int no_£, no_e, no_v; /* HADEHROE, BR TAROH */
int index0, indexl, index2, index3;
errno_t error;

if ( ( error = fopen s ( &fp, filename, "r" ) ) !=0 ) {
printf ( "cannot open %s!'¥n", filename ) ;
exit (1);

}
no face = no edge = no vertex = 0; /* RO */

fscanf s ( fp, "%d", &No Body ); /* ARYFDEZDE */



ourDisplay()

void
ourDisplay (void)

{

GLfloat material colorO[4] = { 1.0, 0.0, 0.0, 1.0 }; /* HLiBIREREY */
GLfloat material colorl[4] = { 0.0, 0.0, 1.0, 1.0 }; /* {BREES */
GLfloat material color2[4] = { 0.0, 1.0, 0.0, 1.0 }; /* {EIRSTEHS */
GLfloat material specular[4] = { 0.2, 0.2, 0.2, 1.0 }; /* SBERFRES */

/* INYTP—DO)T—*/

glClear (GL COLOR BUFFER BIT | GL_DEPTH_BUFFER_BIT);

/* FEERFETDEIS */

glMaterialfv (GL_FRONT, GL_SPECULAR, material specular);

/* ARYrDAR—XDEEE */

glPushMatrix () ;
/* ARYRR—XDEIEE */
glRotatef ( (GLfloat) base_angle, 0.0, 0.0, 1.0 );
/* [/‘yp‘ */
glMaterialfv (GL_FRONT, GL DIFFUSE, material color0);
glMaterialf (GL_FRONT, GL_SHININESS, 10.0);
drawArmShading (Body[0]) ; /* BARYFDR—ZXDIEE */

glPushMatrix() ; _
/* ARyrDBINo . 0D [EEE */
glRotatef ( (GLfloat) arm0_angle, 0.0, -1.0, 0.0 );

/* TIL— */
glMaterialfv (GL_FRONT, GL DIFFUSE, material colorl);
drawArmShading (Body[1]) ; /* BRYFDBINC. ODHEE */

/* ARyrDBINo. 1D [EEE */

glTranslatef ( 40.0, 0.0, 0.0 );

glRotatef ( (GLfloat) arml_angle, 0.0, -1.0, 0.0 );
glTranslatef ( -40.0, 0.0, 0.0 );

/* TI— x/
glMaterialfv (GL_FRONT, GL DIFFUSE, material color2);
drawArmShading (Body[2]) ; /* ARYEDBING. 1DHE */
glPopMatrix() ;
glPopMatrix () ;

glFlush() ;



drawArmShading()

void drawArmShading ( body bdy )

{

int i; /* A HA— */

int no_vertex; /* THRDE */

face *pface; /* ENDEKRAIA */

GLfloat vertex data[MAX NO VERTEX][3]; /* THRT—% */
GLfloat normal[3]; /* EBRIKIL */

double norm; /* ROKNILD/I)LL */

GLfloat vecO[3], vecl[3];

pface = bdy.face; /* PKIZETHE */

while ( pface '= NULL ) {
getVertexData ( pface, &no_vertex, vertex data );
/* HERRIMIL */
for ( i=0; i<3; ++i ) {
vecO[i] = vertex data[2][i] - vertex_data[l][i]:
vecl[i] vertex data[0] [i] - vertex_data[l][i]:

}

normal [0] vecO[1l] * vecl[2] - vecO[2] * wvecl[l];

normal[1l] vecO0[2] * vecl[0] - vecO[0] * wvecl[2];

normal[2] = vecO[0] * vecl[l] - vecO[l] * wvecl[O];

norm = normal[0] * normal[0] + normal[l] * normal[l] +
normal [2] * normal[2];

norm = sqrt ( norm );

for ( i=0; i<3; ++i ) normal[i] /= norm;

glBegin (GL_POLYGON) ; /* ZAMOEEME */
glNormal3f( normal[0], normal[l], normal[2] )
for ( i=0; i<no_vertex; i++ ) {
glVertex3f (vertex data[i] [0], vertex data[i] [1],
vertex data[i] [2]);
} /* JIL—TDET */
glEnd(); /* fERT */
pface = pface->next; /* ROME */
} /* whileD#ET*/



ourKeyboard()

void ourKeyboard (unsigned char key, int x, int y)
{

switch (key) {

case 27:
exit (0);
break;

case 'l':
subtractBase() ;
break;

case 'r':
addBase() ;
break;

case 'u':
addArmO () ;
break;

case 'd':
subtractArmO () ;
break;

default:
break;

}
glutPostRedisplay() ;
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