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Abstract

In this paper, MVED (Minimum Vehicle’s Empty Distance), a new dispatching rule
for a Single Loop-Single Vehicle AGV system, is developed. Single Loop-Single Vehicle
AGYV system consists of segmented bi-directional single loops, in which only one AGV is
assigned. The MVED rule is focused on minimizing vehicles empty travel distance. Using
simulation, the performance of the MVED is compared with that of existing dispatching
rules such as STT/D and MEVTT. The results show MVED rule's better performance
than others. ARENA is used as a simulation language.
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<E 1> AJALY AE - diga 2]
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In 1 2 34 5 6 7 g 9 10 11 12 13 14 Out
Inj- 20 26| 3 24 44 56 31([8 - 30 52 42 24| [13}- 38 27
1 {20 341147124 - 20 40 55¢{9 130 - 22 48 34| |14]38 - 15
2|26 34 5144 20 - 20 45|110(52 22 . 26 40| |Ow(27 13
6 |56 40 20 - 25 (|11 |42 48 26 - 18
7131 35 45 25 - [|12]24 54 40 18
<H 2> 2GR A2l -tdA w2
Loopl Loop2 Loop3 Loopd Loops
123 4 56 7 8 9 10 U 12 13 14 1516 17
L 20 40 205 3025 1509 - 29181 |12] - 26 14)[15]- 28 20
2020 - 20 40| 6(31 - 26 36||10029 - 23||13]26 - 20(|16|28 - 16
3040 20 - 200|7(25 26 - 10{{1L]18 23 - |j14]14 20 - {]17|20 16
4120 40 20 §115 36 10
<E 3> AYAR 2 T E-gA 2HL
Inter-arrival time
Job type Route
Case | Case 2 Case 3
1 In—1-4-6-7-11-13—Out Expa(29) | Expa2?) | Expo(25)
2 In-2-3-7-0Out Expo(28) | Expo(26) | Expo(24)
3 In-1-2-8-9-3-5-13-0Out Expa(30) | Expo(28) | Expo(26)
4 In-12-11-10-14 ~Out Expa(29) | Expa(2?) | Expa(25)
5 In-8—10 — 14 - Owt Expa(28) | Expo(26) | Expa(24)
6 In-4-5-13 -14 -Out Expa(28) | Expo(26) | Expo(24)
<E 4> AYAE 3 S E-d A 282
Inter-arrival time
Job type Route
Case | Case 2 Case 3
1 1-2-3-12-13 Expo(15) | Expa(l4) | Expo(13)
2 1-4-8-7-15-11-13 Expa(16) | Expo(15) | Expo(14)
3 1-4-3-9-12-16-17 Expo(15) | Expo(ld) | Expo(13)
4 5-6-10-14-13 Expa(14) | Expa(13) | Expo(12)
b 5-7-15-16-17 Expo(15) | Expo(14) | Expa(13)
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Casel Case2 Case3
STT MEVTT MVED STT MEVIT MVED  STT MEVIT MVED
Flow Time 84,1 816 81 101 ¢be g4 140 130 127
AGV_Q 854 813 TF80 1295 12,11 13457 2397 21.82 2081
Agv_Util 349 345 344 3633 3611 3603 379 377 378
AGVEmpty 136 132 132 136 134 1,33 137 134 133
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<E 7> YFAYAMHFlow Time)] o] ]al-

g Azl

Casel Case2 Case3
OZ  0.99ClI 7 099ClI @ 099C.I
STT- MEVTT 3.08 +1.11 b.12 +1.61 10.2 +4,92
STT- MVED 36 +1.83 6.9 +2.8 137 +5 78
MEVTT-MVED (0523 +0,89 1,78 +1.71 354 +2.33
Casel N 3.08
+ 1.97 messs——s—— 4 . | O
STT-MEVTT 0 3.6
ST *o 1.96 m—————————— 5 . 2 3
0.523
MEVTT-MVED —0.3670*1-41
Casc2 . 5.2
3.5 amsmewsssjamemas . 73
STT-MEVTT o
STT-MVED J’ 4. 1-—————.——-——-9 69

MEVTT-MVED 0. 070¥+

Case3

N 10.2 —
STT-MEVIT To 5. 27 mumm————— | 5, |

& 13.7
STT-MVED Y 7. 95 w———mmm——1 5
- ° 3.54
MEVTT-MVED i 21 ——— 5 G5

7% STTS} MVEDQ H7 2 Alzko] 130]4 a1
o7 JelteE A& & F itk <E 99 75
UAXE o9} nl&gk e Holx glth o] uhof
7] &P do| 59| Paired-t test T E Caseol
uaba oF7he]l ApolE Holm gloy AWtHo=
MVED®] A%o| FA Yelsio

MVED rule2 29| dto] o|Hd guir} Aj
FA wigto] g H 1, AYEr] q&of ngho] 2tk

H 28 7] 93 d71gtn Qe °)5 &Y £37t 4
A7t de de AL FZ T EA47F e Aol
7] W&o ngte 23 A=W FHIFs}t £ dist
A4E AAZY FH ot @A gutygo
2 B3I 7ol 60-80%2 HAINYL o F& 4
#H7 vepgth A9 Bk 383 AL A
T NRE EA4FY F7HHQ A7t dssickn 4
Z+grh

A 2 "9eE g E3 3 FI bl AGVY A MEVTT #5549 dyoz ¥ & e A
<E 8> FYE vl@-thd 22
Casel Case?2 Case3

Sttt Mevtt Mwed Sttt Mevtt Mwed Sttt Mevtt Mwed

FlowTime 593 586 K78 70.8 69.1 66 949 896 861

AGV_Q 708 682 642 11.71 1074 95;) 21,53 19.29 1852

AGV_ULtl 413 414 407 447 435 432 459 457 454
AGYEmpty 150 147 144 157 152 145 159 155 152
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<E > HTFAYAHFlow Time)d zto] B~ A|AH2

Casel Case2 Case3

oz 0.99C. o 0.99C| o 09s8cC.!
STT- MEVTT 0,703 +0.526 1.7 +£1,09 5.34 +3.38
STT- MYED 1.48 +1.29 435 +3.4 9,82 +5 54
MEVTT-MVED  (.781 £1.05 2.65 +3.71 4.47 +4.18
Cascl

0.703
STT-MEVTT 0,;1077.“—-—1 .23
1.48

STY-MVED

O',‘;l 50 A A ? 7 ()
0 0.781

MEVTT-MVED —O.ZSQW 1.83
0

Casc?
STI-MEVTT

STT-MVED

y 1.7

qgus—-q—-z.m

N 4.35
,%00.957%7.75

2.65
MEVTT-MVED ~1 .OGM&SG

0
Cascd

STT-MEVTT 0

. 5.?4
~ 197 8.72

. s.lelz
STT-MVED T 4.28 15.4

0

4.47

MEVTT-MVED 9‘23?%9-65
0

< ste I Yol A4do] AEA Yo d
MEVTT @#3e STT/D 3y v&g A&
d Fube gide Helth, WY Tandem
Configuration®ll FX7ke] ol4 EAE VI
Material transportation system$ AdX&A =HE z
EAe & AHAM g g AHez o)l B F
= QoA e] A4 Aol Ao WAEA| ¢ WEl
MEVTTY A%< a%g dold 7FsA4ol e &
ot} stx|gt MVEDS ZA$E d4&3dE TE3A
23 A A oo slE FEE BT 1)
f 2ol Aol ZA ¥ wA A dot ol 2
o] MVEDEFH & 7]&9] dyof visj et F2
Heoz nrt FAs8A Alxdd HEE F At

5 W&

7188 AGVA 299 FE7F AR 9o] &
Fai ol me} ghte] Fxo Fdje] AFE ujA
EAZE A2 HAE 59 o8 dddee =
go| o]FA Ut AT Axwe) dAE 2
ol %44 ¥ olg AHHUsA Y37 A 9
A 5L 53 AAHA &1 Yo

getd & dFolME olsh o] MEA A
I AE Feel AGV A2dd ©d $2-9d #
F dele] AlzgolA HAdgA ALY F de T
FY4e& MEsigt. MVED#EEHELE AGYV A9
BHE B3 Aol ¥l YHzE olFde BULY
Aeg Zoled 1 23 & wFNes, A
Az 71&e] HEYPEd Fe H5e EAd 53



50 BAlEolY =EX| M7A H1E, 1998. 6

$ahe Adst Zoigel we

&omn dgo] el 299 3l

2 4 e Aoz veyt

$3e] 540 @t Distsh n

2de 588 ¥U 5 9

o 3HE T Ak 28 obH7kA = Distsh

S g 7120l ANEA 259

o ol4e] ATE wig oz el Distdh ngte) Wik

7} Az 38l omE FBL oIAEA Lot
7 9% URE B4 Fol AsAok & Aol

[1] Bozer,Y.A. and Srinivassan,M.M., "Tandem
configuration for AGV system offer simplicity
and flexibility”, Industrial Engineering , Vol.2],
No.2, pp.23 27, 1989.

[2] ChoiHG., KwonH.]., Lee]., " Traditional and
Tandem AGV System Layouts: A Simulation

Study”, Simulation, Vol63, No.z, pp.85-93,
1994,
[3] EgbeluP]. and Tanchoco,]JMA, 1986,

"Potentials for bi~directional guide-path for
automated guided vehicle based systems”,
International Journal of Production Research,
Vol.24, No.5, pp.1075-97, 1986.

[4] Egbeluy, PJ. and Tanchoco, J. M A,
"Characteristics of automated guided vehicle
dispatching rules”, Intemational Journal of
Production Research, Vol22, No.3, pp.359-374,
1984

[3] Huang,C., "Design of material transportation
system for tandem automated guided vehicle
systems”, International Journal of Production
Research, Vol.35, No.4, pp.943-953, 1997.

[6] Kim,C.W. and Tanchoco,]. M.A., "Bi-directional
automated guided vehicle systems (AGVS)”,
Material Flow Systems in Manufacturing,
Chapman & HALL, London, pp.239-272, 1994.

[7] KingRE. and WilsonC., "A review of
automated guide-vehicle systems design and
scheduling”, Production Planning & Control,
1990.

[8] King,R.E. and Hodgson,T.J. and Monteith,S.K.,
"Extracting Hunstic Control rules for AGV’s
using Markov decision process”, Belgian
Journal of OR. Statistics and Computer
Science, Vol.27, No.2, 1986.

[9] KleinCM and KimJ., "AGV dispatching”,
International Journal of Production Research,
Voal.34, No.l, pp.95-110, 199%.

[10} Liu,F.H. and Chen,].T., "Analytical framework
for designing the divided automated guided
vehicles system”, International Journal of
Industrial Engineering, Vol4, No.2, pp.90-102,
1997.

[11JRoss,E.A, MahmoodiF. and Moisier,C.T,,
"Tandem configuration automated guided
vehicle system: A comparative study”, Decision
Sciences, Vol.27, No.l, pp.81-102, 1996.

[12]Tanchoco,JM.A. and SinriechD., "Single-loop
guide paths for AGVs", Material Flow Systems
in Manufacturing, Chapman & HALL, London,
pp.177-199, 1992.

(132 8], dha M, "2 &2 AGVSY 45 AT
Tl 2 S wbAo] #@ek AT, BAIE
2 A8t Technical Report 96-3, 199.



G Z-GAdxF Heo) AGY Alade] AEHA 298 AT TRY AEe BE A7

51

® A7l @

Uz
1982
198611
1993
1994-1995¢
@)

By o}

AR 7| AF s ELQ(EAD

Univ of Nebraska-Lincoln AH3]&-8t5} Z<(MA}H)
North Carolina State Univ. Atd&83 £ (8HA}
A4 ol Al2" MYdTd

AA gt AgFen 2ug

BEN2Y, ABol 29y § 24

dAdetE A3 S5
AM L A 2e3e3 HALTA

2HA2Y, Aol BUY B £4



