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Abstract

Robot simulation technique is essential not only for robot developers to design robotic systems but also for
robot operators to predict robot motion, configure system layout, and increase robot ability. However,
commercial robot simulation software such as ROBCAD, IGRIP, and so on are expensive and sometimes they
are difficult to customize into industrial purpose programming for users. Therefore, user-based simulation
programming is required to magnify the efficiency of robot system. In this paper, we show the methodology
of developing user-based robot simulation programming using PC(personal computer), Open-Inventor, and
Windows Programming. The developed programming has been successfully applied to welding robot systems
of a shipbuilding industry. Also, the methodology presented here can be easily extended to simulate
manipulators of other typed mechanism on user’s PC.
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(#VRML V2.0 utf8 N
Collision {
children
DEF b261_parts0001 Group {
children
Shape {
appearance
Appearance { Vertex & &
material
Material {
ambientintensity 0.2
}
}
geometry
IndexedFaceSet {
coord eordinate {
point [ 60.39 11.52C.5,
60.39 11.53 0.5,
normalPerVertex TRU
coordindex|[8,7,6,5,4, -1,
Translation, 2,261,260,1, -1
rotation & 2 3,262,261,2, -1
“Jrotation 001 0
}translation -60.39 -11.5231 -0.49697
N } J
(a)VRML model obtained by CAD interface
4 N
BEGIN_INFO
'S6G9’;
BEGIN_JOINT
J-1; 527-FR86A-1;527-FR86A-51;15.5;18.0;
BEGIN_WELD
W-1;H;0.707,-0.036,-0.706;525;
BEGIN_SEGMENT
1836,-25,314; 0,0,0 1836,500,314;
END_SEGMENT
END_WELD
END_JOINT
END_INFO
N\ J

(b)Workpiece data to generate robot programs
Fig. 1 Anexample of CAD interface
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Rotation node {R,, y,RZ}

Translation node {d,,d,,d,}

Fig. 2 Construction example of 6-axis robot body on 3D graphic environment using kinematics
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m_pLine
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Transform[0] gan_rotor
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myRotor[0] m_Arm[0] transform[1]

m_Arm[1]
myRotor[1]

transform[n] m_Arm|[n]
myRotor[n]

Fig. 3 Construction of simulation node including model node, motion node, and auxiliary graphic node
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Fig. 4 An algorithm for automatic generation of robot
programs
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(a) Welding robot simulation for component block

(b) Welding robot simulation for grand-assembly

(c) Cooperating welding robot simulation

(d) Block arrangement simulation

Fig. 5 User-based simulation programming for off-line
programming of shipbuilding industry
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