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ABSTRACT Ao o] Fol AR 9l w3, DEDSY F-Fel=
Wz siAel chgt of 2 7bA] W Eol A etE o ‘ilit} o}
A modelling process of a robotic assembly cell and a 2] olurslElx] By AbSolch.

method for analysis of the assembly cell operation weld 2 =Rolye P AR TREEF A
through simulation are presented. An assembly cell she 2YMZ Pl o] TRE 2YML FMSY BN
including industrial robots is the subject of the A g7t Eo, ole] iy mual g M2 FMS HAE
model. The states of the assembly cell elements are B3l EEE o]8EH 4 Qtl. £ =R o]y ¥t
taken as the state variables and the relationships 2RY zzgdg BAesty, ABHo)dS B3 Ay

between the states are described mathematically using 28 s Wy e ozl drh B3I £ =S
FolAe el Wel SAsA Fashs A mue
93 oA e deiH4e sidel Yy =w
Pel AA, Algoldo] ojat meige ¥4 W H}
Z3g Soh =y A Fakel Azt o) o) A
AAlredesign)E $1% 23 &5 8] & 1y 2pate]

the operators. An algorithm for the cell operation is
developed from the relationships between the states and

the information on the assembly task, and efficient
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analyses are perfermed by the simulation results.

L AE spitolc).
SEde] AMAAY Fops AEAze AuAHA A 2. BA MA
of chdt fF USRS ¢l8to] C}ﬁ% —”c%"z‘,‘*\} Az A
B oul Aabdule xEE, %3, fAdHE FFE2 9l 2.1 A e
th. vlebM FMS(Flexible Manufacturing System)e| ¥ale] ol AbalA-g R ele] 2%t Apzzt vjRsde)el o A}
urs) AR gled, oA AHFEH/Ee W BRE I Aoeg Ukrh oEdee] o3 AL BRI maz o)
&7&. A4 E&I7E. ATAFIIE wHY yE d SR el do] o8] WAEE AHolT, uLdo] o At
< 7h43 Eln k. FusellM Zha WA H¥g stn & AAAAZo] wERY u wAHE apdolrh. F(job)o}
ol Zlol 2REAY w43y, 2yAY, 71734Y F v 2l oW o o] F A (process) B HoE W, AJT(assembly
gt £271% S +itivh. BH #Ios ol BRE job tree)= ZY&A2] HEHA(precedence relation),
of o3t FE e Ade] W /il AFH A, 22 Aoz A, 2eld 2YULEFLS TYs= e AW
A " Adzde] Byow YA T whE, Aabd e zeledsead B oA MejH o FHrjzo
718 7tAE + oIl WEelch 2, 2yzla B8 AAYE AAE 3 (deterministic)o]n],
Pus. AHE 2 B 2F ALY 53 Yol el AaRe Aele SUSL. BE TREL PHE RE
NE 2 A|A%E DEDS(Discrete Event Dynamic System) {collision-free mode)old St 71 g},
g} 3tc}l. CvDS(Continuous Variable Dynamic System)®}e
che] DEDSE o]4talZ(discrete event)of 2] o]itezt 2.2 ERE zAMe| nwa)
(discrete instant)of AlA®lo] F2tEr), o] AMAMAES 4 sl 28 zIYAML thep o] IS}
2®le] Tad g solA U= BALAHA HEE UehE : (E, X. &) ()
o=, -1 wpalol ojatHolm H]%—ﬂ’ﬁi(asynchronous)ol gt oluj,
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Fig.1 Overall Configuration of a Robotic Assembly Cell

44 HaHE oEANY 2
Aol 4 sirte 2 Fol %g.‘ana 2
o2 olEATE AL WY

vl A

3.2 AepHpe] By
olwba o 2 DEDSolAl2] AlelMlgi= A)7tz} Zzhate] qle]
Holld 2la®) Aefol igste UE
=ElMe 4 FHL258 ez %EH% -
L asEE OF 1Y i aNE
e BEE A,
o giet, & 4
A, &9 uololx e
e w71sls] ol e ® ZHEYch o
94% Ao ¥ AR Al E2ER
o] o3t AdZ Hejus5e *JEHRJOI
Lefa(flag)E B A3ted o] E] HUE Fojzct
SepiaE de¥ 2RES A 2YY A x
ol el 2RES sigof whebd tiatstA Aod = ol
]

th oA7lHE ZRE AElE ZREZ A Ueld FES 3

e o

[
-

te Fygaze

hu

oo 2 oum [ ooX ff

ririi tn
O

deio) slal MTE gAsh RES WASAY zishe
23t g2 Faol met TR TRE oo dole =

HBE o]MAtel(previous state)?] S TA 2](6)2} ol

®HY 4 Ach

Xin+s = Fil Xin ) (6)
oluf,

Xint: @ EHE j2o] tiZAbe)

Xin @ BHE j2] ¥x)|te)

Ftm, A Aepdg WEHE RRE YuHeUoR Y
stgeng chgst o] vehdch
= [ Xy, X2 17
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Table 1 Comparison of Performance Measures according

to the Variation of Interarrival Time

Time| APT AWT AWIP  RIRI RIR2 RBS Throughput

9 ] 39.67 22.00 33.11 62.18 5.88 3 0.0252

10 | 40.00 18.22 29.33 62.50 6.67 3 0.0250

11 | 39.33 13.33 24.44 61.86 5.08 2 0.0254

12 | 39.00 8.89 20.00 61.54 4.27 1 0.0256

13 | 39.33 5.22 16.33 61.86 5.08 1 0.0254

14 | 42.00 5.00 16.11 64.29 11.11 1  0.0238

15 44.67 5.00 16.11 66.42 16.42 1 0.0224
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