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Scheduling for a Flexible Manufacturing Cell with
Transportaiion Time

Jungsang Choi*

- Inkyu Ro*

Abstract

This research is concerned with production scheduling for a flexible manufacturing cell which

consists of two machine centers with unlimited buffer space and a single automatic guided vehicle.

The objective is to develop and evaluate heuristic scheduling procedures that minimize maximum

completion time. A numerical example illustrates 1he proposed algorithm. The heuristic algorithm is

implemented for various cases by SLAM

1L

The results show that the proposed algorithm

provides better solutions than Johnson’s. It also iets good solutions to minimize mean flowtime.
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[Tablel] Processing Time

Machine
1 2
Job
1 14 12
2 26 22
3 12 10
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WI(J)=6, WI(J,)=0, WI(J,)=3
MWI=WI(J,)=8

[Table 2] Makespan by Johnson’s Algorithm

M

J | AA, P./CT. DA |AA, ST. P,/CT,

©no

0 26/26 26 |36 36 22/58
46 14/40 46 | 56 58 12/70
66 12/52 66 | 76 76 10/ 86“J

[

(A 2] MWIY0 ojm= [ 4]= V2t

(A 4] MWIS 2= 2ie £49 9
of ¥ [ 3122 7ieh

(A 3] Aei2E 2 o Al U1 E
o,

AR AgeA 1 3-2-1

(7 5] AdE Aededd dE AgE
BA7ES AT
AYFRRAIT = 82
Aol S EA 7S ALE TAA
Q #ge [E 3139 2k

[Table 3] Makespan by MWF Algorithm

M

J |AA, P,/CT, DA |AA, ST P,/ CT,

0 12/12 12 |22 22 10/32
2 32 26/38 38 | 48 48 22/70

1 58 14/52 58 | 68 70 12/82"
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[ Table 4] Comparative Results of Example zve] Ao s 507F F-AH -2 SLAM [1E
o gsto] meUYal B Azt e [T 6%
Sequence | Markespan | ER | RE 7ro] vrehytr).
Optimal 3-2-1 82 Nbgt A 7 o] 97.7% 9] ml Egrel A
Johnson’s Rule | 2-1-3 | 86 | 4 | 49 Jobnsan's Algorithm2.e} F7v} Helm &
AE Boda A EA Aol dEnloA e
MWE -2t 8 [ o] HF 50% A 09%747) ke e, g
R: | MS*(Optimal) — MS*(Heuristic) | 2 81%7hx @5l A EaksiAl 1hel A
RE : [ER/MS*(Optimal) ] * 100 wrakohuzl P EFA| bl A& sHEEE 7o)
Johnson's Algorithm Y.t} 34 14.7%0l 4 Q.
[3E 4]oA 2= npe} o] $HRA7RE 519 2%71%), HANE 187%714 &5 S5 42
gt 7 9ol = Johnson's Algorithme]| 24 &% HE Bold o 7 dgch olE 1o w uf
Al F3kA gk HEd MWE Algorithmel el B abel E9bgA| ha s EAgke
Johnson’s Algorithmeol] 2%t zhdco} & A3} P gEujs (29 U 23 Ad e
S Baorn A elg A s et FUd7 f2el 2]9f el o 2glell A Bz nps} o)
Ag Rolvh wod JubEel Ago s A 2l vl AETE Eulzh 2 AE vEpi S
ek wAA e Wk S EAne sk
59} 304be)e] Ry WAl om P wgt 7hA ol A b el Alghe A s
& 3,5, 7, 10, 15, 20, 507}#] wiglr]7|mHA 7t o} [E 6jollA] Hi= ule} o] 7k 7| A o) 4]
[Table 5] Comparative Recults for MWF by SLAM 1l
Reduction Ratio(%)
Number of Jobs Makespan Malkespan Mean Flowtime Frequency (%)
(MWF=JA)
JA MWF Mean Max Mean Max
3 85.8 816 5.0 8.0 14.7 18.7 93.0
5} 125.7 119.3 5.1 3.1 9.5 16.0 96.0
7 160.7 154.3 4.0 7.4 4.6 8.7 93.0
10 213.0 208.7 2.8 4.1 3.0 4.3 95.0
15 317.5 312.5 1.6 2.7 2.0 2.8 95.0
20 436.3 429.7 15 2.7 1.3 2.2 98.0
50 1050.0 1040.0 0.9 1.0 0.2 0.2 98.0

JA : Johnson’s Algorithm
MWF : Heuristic Algorithm
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s W75 =hedrell whel Johnson’s Al-
gorithm< 0.01 —1.46, 0.01—253, MWF Al-
gorithm-2  0.01-1.75, 0.01 —24491.e, FHdf

0| 7]4+= Johnson's Algorithm-> 1-4, 1-86,
MWF Algorithme 1-5, 1-62.2 % 7%o]
2 ajolgle] w|EbA diepdch B el
Aaral w7A 71 e Complexitys Of(nlogn)
©.2 Johnson’s Algorithmz} Zch.

"Table 6] Comparative Results Il by

SLAM I
—
No Mean Queue Maximum Queue
of JA MWF JA MWF
Job | MM, | M| M| M| M. M| M.
3 10.09]0.01 01 | 0.01 1 1 1 1
5 101610041014 1003 2 1 1 1
7 103110131031 [016] 2 1 1 1
10 (0431016058019 2 2 2 2
15 10521032710701037 | 2 2 2 2
20 1064 1041107810451 3 3 3 3 J
\j) 146 | 25311751244 | 4 l [ 5 | ‘.34\

JA : Johnson’s Algorithm
MWTF : Heuristic Algorithm
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[Figure 1] Mear. Reduction Ratio
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