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Development of 3D Off-line Simulator for Industrial Robots

H. R. Kim(KNU), H. B. Shin(KNU), S. H. Han(Division of Mecchanical and Automation Eng., KNU)

ABSTRACT

We propose a unmaned integrating control system based-on Windows XP version Off-Line Programming System

which can simulate a Robot model in 3D Graphics space in this paper.
and AM1 respectively were adopted as an objective model.
dynamics modeling were included in the developed off-line program.

programming system in the Windows XP’s graphic user interface environment was also studied.

The robot with 4 and 6 axes modeled SM3
Forward kinematics, inverse kinematics and robot
The interface between users and the off-line

The developing

language is Microsoft Visual C++. Graphic libraries, OpenGL, by silicon Graphics, Inc. were utilized for 3D Graphics.

Key Words :

Unmaned integrating control system(
programming system( g}l E R 1+
C++), 3D Graphics(3D ZLE]¥) )
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Fig. 1 The Structure of Off-Line Programming System
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Table 1. The Menu Structure of OLP System
e ) [
| Select Robot... Specification : ! Controller Type
aw ot |- | Work Range ‘ Run [

open  cuho| |M¥* Y l

Save cuies | |02

Object Execution
Save As
crvnte potmt | [ontine
TMF
- Tool Bar ! | Create Line Veritication
Exit Status Bar Create Triangle Comparison
Tool Bart Craate 2D Box

Create 3D Box

Kinematics Create Cubs

. | Tool Bar2
OQutput Dockbar |
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Create Cone

Create Cylinder
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Delete All
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Fig. 3. Execute Open Command in FILE menu
3.2 Setup ol ¥+

Qetup wlyrol A v 2Rl e a7 ok B
W el WA Al e, AWER, e o
o Fi 58 AWE 4+ 9k

et A lrr(Wo;k Range)ol A 3=z} 2%
o At g A0 S ek Ao

Wl (Max. Velocity)oll A4 @23 g Ao <

2e] o

1733

2,

[ 2 oft

b

s 2 steme:

T in sy atlon: SOF

Fig. 4. Max. Velocity box of Setup Menu

3.33 WA o ¥
WALE WAL Wl ¥ (Teaching)ol A tlgh dabe &
LA /}4, SR ]*01 & 17_/\] \L]—O]- - whiz I, 0:1()[ o

€

3

NARE 4EE F, WA AL AgHens ol
Foldth Yustelol & A Pumt wH A4
Ak AU HEAAAD £ A5, B A

)g

g3 G Abelel AlF AlEwRiel .

334 HH™ A=
A ALY

=

$1 © 5 1+ Cubic Spline®], LFPB (Linear
Function with Parabolic Blend)%l, B-Spline¥, #41 x
Y, 43 By Eol Fulso] glo] ol oA 3§
A gl Fig. s& dAl ZRe] AR
i Ash OLP Alz='lel WAl thshd=ieh, AA] o8l
Fapell Al 24 whg o, AEHoz &

2
A% W miel W8

Wﬂﬂ%%
R i

[T
17

s vy
e e

SCNAE 115

Fig. 5. Input Via_Point information in Teach Dialog Box



335 S8 AlSHol& U M oA
Al el A Wl ¥i(Simulation)*] 1 AR A Eo] o]
& 598 3 Ao} Agyeie ¥
A

ARAE 3397 2xkd el o @ AR s o)A
w4 gl olo) o) AgTeld AR B o
8] 1'1101 FE A WP vhestug 22X g3

|

} 1191/\1-_. yiekak = glq,
Algelol e 283 < -L—‘—]'ﬁ‘p—r‘f-'h‘ 71%E 2
& Aololl W] o] &= v Y-V E(PD)A| o], KO
FAF slA o) N 2% A4t ¥ Z(computed torque)*l
of, i1 5l 7k & o] olE & PReH e £
Hold B (sliding mode)do}7b Fulsjo] ¢lEv])
o] & &utE HAad 4 o) Fig. 6& Fold Ao

id

AT Ao wep wite] B4 AFeloldE o
gl guold,

Eie Sena ‘In:hlna Stmulenon” Exocuton  Oplect  Cpfon View Help.
seR ol huuL 2P EREKE Y

6 1

2 919 vlirell A Aot AR E
Eﬂ , Sholol gl mdlx Az Fo| 7H

o ASEAR & 5 AED ??l‘ﬂr%ﬂ‘r

OLP o M <be} ghe wlsisted vkl g

Joinld Joipt2

|
i
\

Jointd

Fig. 7. Comparison of the value between encoder and
OLP data

S s

1734

4. T2 W

[t

il

Ate exukel Eareul A28l Microsoft
Visual C+ W8 6.03} OpenGL-E o] 231

AYHY
T}, Visual C++& Window TEOWE fa IR
EoAlEeE SR 9l MFCOF 7HE Wizard 3 A 273l aL
bl TR &% o8 ofp] ARG 9 oH

o] 2% 4= 9lvl 2}E Visual
58 Y3y o, oy ubg 2haE A
= 211'; 5 ol OpenGLS AIEE- 4194 3D
2 Z38a gas nbmryolt} Windows
;.Low uu}.- 3D e ¥ e ey v

TR kel {83 5}%5]‘:}

o 7heks] g

F’:‘
L2
Ht
‘h

5.8 8
Arell A= peel 71¥ 082l Windows xp &
’fﬂ"ﬂ*’] FEAE 45T 65 408 289 2
o]& 9§ Offline programming system % 3D
'aphnc simulation tool& NW&lolth. A et el
= 7)) H9E, 3xkel gy, #HAE, Ho} 9k
‘Txr &9 2l%e] ®AHD, 1A Al§4 QlE
GOUMES I R R AT
g2y Alzglo] byl o

SER T T EIPTRE R PR
; ,

-_—a oY

WaelX Bg F d=F sl vjEe] oy

SHEel AlEelel Ayl AA) Bate] waky)l 7l

A 7S g 9958 o g

HEozd

Lok, Bl obSAl “PColl A &85 4= Avted
LREel Q. glel M- HH"‘ *1 =&, ol gk v
Asts] w73, 41199, pp 568-579, 1995.

220718, ol RLE, &, oy, “EEtoly mm )
ol g o]-§ ¢ SCARA #E9 ¥ 3 Algefele] A
2,04 ZIA e A Sl HL: A, pp. 577~
582., 1994,

o

. Craig, J. J., Introduction to Robotics Mechanics and
Control, Second edition Addison-Wesley, New York,
1989,

4. G. Wittenberg, "Developments in Offline Programming

An Overview", [ndustrial Robot, Vol.22, No.3, pp
21-23, 1993,
5. David J, and Kruglinski, Inside Visual C++ 4,

1996.
Ron Fosner, OpenGL Programming for Windows 95

Microsoft Press,
6.

<

and Windows NT, Addison-Wesley Developets Press,
1997,



