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Design of 3D Simulation Platform of Concrete Spraying Robot
Based on MFC and OpenGL

CAO Yarjie, CHEN Bin
(Robot Research Center of Shandong University of Science and T echnology, Qingdao 266510, China)

Abstract: T aking PJR-2X concrete spraying robot as example, the paper introduced a design method of
hum arr machine interactive 3D simulation platform based on MFC of VC+ + and OpenGL. The method
uses Solidworks software to build model of the robot, storages 3D model as . ST L file which is introduced
into 3DSM ax to establish texture coordinates, and output 3DS file is introduced into Deep Exploration to
make secondary processing of material and texture of 3D model. Finally, the file is introduced into working
scene which is built by OpenGL to make scene rending through MFC, so as to get lively 3D virtual
simulation platform of the robot. The actual application showed that the simulation platform can express
characteristics of observe and inverse motion of the robot accurately and can make demonstration.
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g_eye[2]=0;//
g_Angle= 180;//
g_elev=0;//

% © AN 2%
h A3 g = text= gluNew Quadric();//
e A I
/ ) b Jy) L oadT8( .bmp", g_cactus[0]);//
, C
/ S S 0.7 B A\ - m_3ds= new CLoad3DS()  // 3DS

HHE 922

: 0, ‘{ -
! el Shlelal ) c (o] (" €l " . S " N . S
/Q\e e A load3dobj( "Model/ ", 3DS", 1);// 3d
SO Z

0 e 6 o # load3dobj( "Model/ ", " .3DS", 2);// . 3ds
</A /234 | = 1052 i
b i P

zZ[ X 1286 load3dobj( "Model/", " .3DS", 3);//
. 3ds
3 “ee
glBegin(g_ViewM ode);// g_ViewMode
( ’2342_'_ 8222)2 + LZ_ 247. 5422 for(int j= 0; j{pObject— YnumOfFaces;j+ + );//
O = arccos = -
2L, 51234 + 822 ,
{for(int tex= 0;tex{3;tex+ + );//
& = arccos ( J2342+ 8222)2 + 247. 5422 - L2 {int index= pObject— ) pFaces| j]. vertindex[ tex];
2 b347+ 8227 x 247. 542 /"
L 670 mm o) gINormal3f (pObject — ) pNormals[ index |. x, pObject— >
12.507. 6, 35. 885°. 0 24. 080 pNormals| index] . y, pObject— »pNormals[ index].z);//

’ ? 5 ) T ) ’ if(pObject— YbHasT exture);//
ZABP=15.89 D {if(pObject— YpTexVerts);// Uvw
(d, b) ’ : glTexCoord2f( pObject— > pT exVerts[ index]. «,

alwm = 234+ 452sin (24 080° + 35.885 — pObject— ) pT ex Verts[ index] . y) ;
15.89°) = 548. 409 )
blam = 922— 452c0s (24. 08F + 35. 885 — }
o glEnd();//
15.89") = 597. 270 }
F )
DE | wa = 597.270- 480= 117.270 Lol
EF |wn = 1286- 548 409 = 737.591 /1 :
DF lw = DE™+ EF” = 746. 856 Hoat A B= 854. 658
EF float A C= 670.0f+ X;// X
@ lr) = arcsin DF - 80. 966 float BC= 247. 542;
0s float DF = sqrt (DE* DE+ EF* EF);
le) = 90— 80.966 = 9.034 float DG= 615. Of;
DG= 615 mm, FG= 475 mm, float F G= 475. 0f;
& | c) = arccos 146 855" + 475° - 615° _ 55174 float X1= (AB* AB+ AC* AC- BC* BC)/(2* AB* AC):
’ 2 x 746. 855 x 475 ' float X2= (AB* AB+ BC* BC- AC* AC)/(2* AB* BC);
o 1e = 746. 855" + 615 — 475 _ 39, 347 float X6= (DF* DF+ FG* FG- DG* DG)/(2* DF* FG);
()= areeos =y« 746,855 x 615 ) float X7= (DF* DF+ DG* DG~- FG* FG)/(2* DF* DG);
B 1e = 180- B O = 85479 11 Bi(i=1,2..7)
( 1) 0s 0, = arccos (X1)* 180/3.141 6;// 0
’ 0 = arccos (X2)* 180/3.141 6;// 0,
(670+ X) m‘ﬁ]X ’ 0s= 24.080; // 0
/1l D (a, b)
3.2 AT M VC A5 a= 234.0f+ 452.0F sin[( 0, + 05 — 15.89) % 180/3. 141 6]
Ve . b= 922.0f= 452.0f* cos [ (02+ 03— 15.89)% 180/3. 141 6];
# include{window. h);// Windows DE= b- 480. 0f;
# include{glew. h);// gl. h, glu. h EF=1 286.0f- a;
# include(glut_h);// OpenGL 64= arcsin (EF/DF)* 180/3.141 6; // 64

0s=90- 045 // 0Os
g_eye[ 0] = MAP;// 06 = arccos (X6)* 180/3.1416; // 0
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07 = arccos (X7)* 180/3. 1416; // 0, (90- 65 - 07)°,
Il m _draw GI:> Scene(3,0,0,0,0,0,0.005f);//3
glRotatef(- 05— 0¢,1.0,0.0,0.0);// X /]
(6s5+ 06)°
m_draw GL-> Scene( 1, 0,0, 0,0,0, 0. 005f); // 1 ’
/1l ?
gIT ranslatef( 0. Of, 0. Of, 0. 27f) ; 4
/1 A 54 mm,
MFC  OpenGL
glRotatef(— 07— 05, 1.0,0.0,0.0):// X (
06 + 07)°
gIT ranslatef( 0. Of, 0. Of, — 3. 075f);// A )
615 mm, G 4 )
m_draw GL-> Scene(2,0,0,0,0,0,0.005f);//2
/1l ’ ’
gIT ranslatef( 0. Of, 0. Of, 3. 075f) ; // Z ’
615 mm, F 5 B
glRotatef(90- 04— 6;,1.0,0.0,0.0);// X
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