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Study on Synchronized Motion Planning for Dual Arm Robot based on OLP
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a: Distance from Z; to Z;.; measured along X;

o : Angle between from Z; to Z,;,; measured about X;
d : Distance from X; ; to X; measured along Z;

4 : Angle between X, ; and X; measured about Z;

1. ME

OLP(Off-Line Program) Al~¥& HFE =
& W st 83 A R T2y
AolBA 2R A oA gux 28 28
e NEE & e Aa"EE A3 AF
el Fx Ao 2R disiNE B2 g
OLP 7} /MEEHAAY, 72 & 2% orp & =4
oA Aol o]FoR AlElrt gl UEFoR
dei A2 & ZE OLP 9 Z-%E FANUC AH9)
Robot Guide 2 ABB A}l Robot Studio 7} 9low,
FHA AEH S o 2H OLP = WY A%
oA dFe A% 22 1 28 f\]Z:EéM] )
EA1Z OLP A|&Eo] 9lr}!

22 QOLP Alx"HoE x1&£2 <lEHo| A

SHAMME (Inje University Technology Innovation Center for Automotive Parts

OF &

, Young Jin Lee?
and Kwang suck Boo'**

&3t3} (Department of Mechanical and Automotive Engineering, Inje Univ.
2 HRENY (AUTOPOWER Co. Ltd.
#AT|E o4 (High Safety Vehicle Core Technology Research Center

4 Corresponding author: mechboo@inje.ac kr, Tel: 055-320-3186

%) DM Method (Denavit Harfenberg E 81, 30 MAX (3D ),

(user interface), 3 A9 R 3D modeling), 7|7 &
2 of & o] M (kinematic emulation), T4 ol &
o] M(dynamic emulation), AZAE dEF oA
(path planning emulation)®] 1z Fojof 3}, gL,
OLP ¢ BZ& sofdhw, 2R A4 2AES
24413}71 3wy Aol Yﬂgo}L}

AT E olg #E T 7 ¢ 2R

o}
of :?}%Q + AEF OLP B 7H‘?J sla, 7 s
£ REZE AYslgul a3 OLp o FEE 2
R 2x9dL 28 FEE dlye 28 ¥
EARIE *—AWJP_E BFE 22 72Uy oY%,

2 et OLP 4 h-@— 71%“4 T 7Y
o 2EE TITY MR Zaxﬂ Aol #F AF
o 48E 7% A4F ¢ ZES AE3ged, 7E
FHEAY #Ae e 5 F By 2R & g

5
o Fe 7% A ¢ E%OH A g5t 2
2R 4 48R
o] A Ar& Al A Agstr] Azt oF
g A FFE AT B dTdxe 449d
FollA Sshd T4 AHeE 5

2R AL B MG MdE FE ¢ =



SH=FUSEEX| M 26 H 95 pp. 45-52

September 2009 / 46

B ol uFd 7wre) AEA QIE FH 0]
P_i, AHERbO Al P wE A, 2aL
o efglol 42E ZRadYY F 2‘% )
AF3h, ol OLP Ao Ae A
3 FESHAT

ox 4
oft Mo Mo 1>

nqn
E >
e
o

2. 7Y & 2R9 7|78

OLP & :’r‘—_i% AA TEIA @ AEH eI
BN ZRE TEHLEA, AYE T4
F 2o ‘/}E]r"HL AL v Zotra, A
oA dag As Adsr] A 23
o} ¥ 79 OLP 9] %
FgorN 22X B7)E9 F5
o, tddt B QoA ==
SHA gt} OLP & AA| 2d3 Fdd 933
AR 9 J|FEE 9 A58 ALgsh, 4 94 H
kel VFEAE dAdL FEHer A3t
OLPo|A T8E 5 Ut

2 AFAN AdE 8T S F 15
e FE o 2Re=z 7 9 Fo2 F
qE 4 1Y 5] % M e F5Y <
e FFEE, HFHoR T 2 A
A F2E 7hHTh Tr?:_q el 7] S
HeMeE AR 7 Foll A Y& Fol HF 3
o] o]FojHef 3}, o] A AR 7
Zo]| tg 7|FH Moz FFEojof gt
71183 8j4S D-H(Denavit-Hartenberg) v} 7% <=
ZEP gsiA Fog & Yoh

2.1 D-H O§7ltH 4=

DH s/lEs BHEe 24 A
of 4 AEAE &Pt
o gdtd REAS 4%

9 7lE HEA
DA A u}z|
Hgsle] 2R
E¥sgtt D-H
goll Toff ¥=
of g Fa-3

12 & Oﬂ?ow AHEE w9 2R
2 el A7 848F vk, Fig 2 o e
g A 71?*2”—1 4RE ol§ste] D-H wj7iH
g 448 + vk 24" DH wWHEsFE
*JEHJ}EE st AHsH T,

#H4e FYstr] A 7
ATANA AREFE 7H o))

W ARE Table 1 oA hebd g 2t o
g oz 4AH

Fig. 1 o vebd A Ad

oltt.

Fig. 2 Coordinates of single arm robot for D-H

presentation

Table 1 D-H parameter of Single Arm

Axis | a(mm) | a (") dmm)y | (")
1 0.0 -90.0° 386.0 6,—180°
2 0.0 +90.0° 0.0 0,
3 0.0 -90.0° 469.0 93
4 0.0 +90.0° 0.0 6,
5 0.0 -90.0° 421.5 o;
6 0.0 +90.0° 0.0 6’6
7 0.0 0.0° 274.0 0,
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Fig. 3 Model of dual arm robot with 15 axes
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Fig. 4 CAD data converting process for OLP application
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Fig. 6 Joint/Cartesian menu of OLP

Fig. 7 User interface for OLP control menu
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Table 2 Definition of motion function for dual arm robot

Dual arm motion function

Definition Function

Set up the Master arrn and the
S Slave arm, and then Move the

ne
Y Master arm to the target point with

the Slave arm in the same time

Set up the Master arrn and the
Slave arm, and then Move the
Opposite Sync Master arm to the target point, in
the same time, Move the Slave arm
to the target point which is opposite

set up target point

Object
coordinate

Generate object coordinate that is

considered Dual arm

Fig. 10 Synchronized motion for Dual Arm Robot
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Fig. 11 Opposite synchronized motion for Dual Arm
Robot

Fig. 12 Object coordinate motion for Dual Arm Robot
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