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Research and Development of Tunnel Simulation System
Based on OpenGL
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(1. School of Resource and Environment Science, Wuhan University, Wuhan 430079;
2. Territory Resource Information and Surveying Engineering Department, Xuzhou Normal University, Xuzhou 221116)

Abstract Scientific visualization, computer animation and virtual reality are the three focuses on study of modern computer graphics, and 3D
realistic image rendering is the core of the three focuses. The detail modeling of tunnel structure attached establishment is presented and how the
technique of OpenGL, including modeling, lighting, material, model transformation and view point transformation, is applied on visualization of
tunnel is described. The simulation of tunnel is realized. Practical application shows that this approach has good adaptability.
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struct Sector

{
SectorPoint P1 I
SectorPoint P2 1
SectorPoint P3 1
SectorPoint P4 I 4
BOOL bArcSector 1
}
CArray typedef CArray<
Sector*,Sector*> CsectorArray
2
2.1 OpenGL
OpenGL
OpenGL
OpenGL
OpenGL
10 3 M

VoM AR =
o203 5{ 02'64 e
(2)GL_POINTS  (b)GL_LINE (c)GL_LINE_STRIP (d)GL_ LINE_LOOP

2 35 6 .
: 017 miY
v 47 027 6

(e)GL_POLYGON ()GL_QUADS  (g)GL_QUAD_STRIP

1
024 6 2395 23 4
VM 05— VAN
15877 0
(h) GL_TRIANGLES (i)GL_TRIANGLE_STRIP (j)GL_ TRIANGLE_FAN
3
glBegin  glEnd
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gINormal3fv() glEnable

(GL_NORMALIZE)
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GLdouble ang=Pl/num2  //
GLdouble delD=I/num1  //
for(i=0;i<num1;i++)

{
glBegin(GL_QUAD_STRIP)
for(int j=0;j<=(num2);j++)
{
floaty = delD*(i) // 1
float x = cos(ang*j)*w/2
floatz = sin(ang*j)*w/2
GLfloat v1[] ={-x,0,-z} //
gINormal3fv(vl) //
glVertex3d(x,y,z) // 1
y = delD*(i+1)
glVertex3d(x,y,z) /I 2
}
glEnd()
}
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OpenGL 7 GL_LIGHTO,

GL_LIGHT1, GL_LIGHT2, GL_LIGHT3, GL_LIGHT4, GL_L
IGHTS5, GL_LIGHT6, GL_LIGHT7 glLight()

glEnable()
yhé

GLfloat light_Ka[1={ 0.3f,0.3f,0.3f,1.0f } //

GLfloat light_Ks[]={ 0.0f,0.0f,0.0f,1.0f } //

GLfloat light3_Ka[]={ 1.0f,1.0f,0.0f,1.0f } //

GLfloat light3_Kd[1={ 1.0f,1.0f,0.0f,1.0f } //

GLfloat attenuation[]={ 1.0f,0.5f } //

GL_LIGHTO

glLightfv(GL_LIGHTO0,GL_AMBIENT,light0_Ka)
glLightfv(GL_LIGHTO,GL_DIFFUSE,light0_Kd)
glLightf(GL_LIGHTO0,GL_CONSTANT_ATTENUATION,
attenuation[0])
glLightf(GL_LIGHTO,GL_LINEAR_ATTENUATION,
attenuatio n[1])
glLightfv(GL_LIGHTO,GL_SPECULARlight_Ks)
glLightfv(GL_LIGHTO,GL_POSITION,new0_pos)

glMaterialfv(GL_FRONT_AND_BACK,GL_AMBIENT,wall_
Ka)

glMaterialfv(GL_FRONT_AND_BACK,GL_DIFFUSE,wall_Kd)

glMaterialfv(GL_FRONT_AND_BACK,GL_SPECULAR,wall_
Ks)

glMaterialfv(GL_FRONT_AND_BACK,GL_EMISSION,wall_
Ke)

glMaterialf(GL_FRONT_AND_BACK,GL_SHININESS,wall_
Se)
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glTranslate{fd}(TYPE x,TYPE y, TYPE
7) glRotate{fd}(TYPE angle, TYPE x, TYPE
y,TYPE 2) glScale{fd}(TYPE x,TYPE
y,TYPE 2)
4.2

OpenGL

OpenGL
gluLookAt() 3

void gluLookAt(GLdouble eyex, double eyey,
double eyez, double centerx, GLdouble centery, GLdouble upx,
GLdouble upy, GLdouble upz)

upx,
upy, upz
centerx, centery  centerz
eyex, eyey, eyez, centerx, centery  centerz 6
OnTimer(UINT nIDEvent)

eyex, eyey, eyez
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