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A Simulated Annealing Scheme for Scheduling in
Cellular Manufacturing Systems with Setup Time

F. Barzinpour S.H. Zegordi
Ph. D. Candidate Associate Professor
Industrial Engineering Department, Engineering Faculty,
Tarbiat Modarres University

Abstract

3 In this paper, we present a mathematical model for the scheduling problem of part family and
]obs with each family in a flow shop manufacturing cells where the setup times for each family are '
sequence -dependent. It is desired to minimize the makespan (C,.. ). This problem from f
computatzonal point of view is NP-Complete and we developed an efficient Simulated Annealing
i (SA) scheme to solve this problem. Performance of the proposed algorithm is tested on generated

‘: problems in different size and is compared to another “CMN ” heuristic method. It is shown that f

results obtained by the proposed method are superior to those of another “ CMN ” method.

i Keywords
E Scheduling, Cellular Manufacturing, Completion Time, Sequence-dependent Setup, Simulated
i Annealing
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P2 Solimanpur et al. (2004) [13] 10 8 3
P3 Harahalakis et al. (1990) [19 ] 20 20 5
P4 Srinivasan et al. (1990) [20] 30 16 4

* N: number of parts M: number of machines K: number of cells
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P“I‘;b:e“’ “Proposed SA” Method “ CMN ” Method % PRBS
Mean No. of Solution Mean .
i (oot s R e € ine
Solution Solution Mean S.D.  Time (s)
1 124.2 95 25 95 0 0.012 95 0.000 0.0

- 2 132.6 127 25 127 0 0.010 127 0.000 0.0

3 119 99 25 99 0 0.010 99 0.000 0.0

4 137 124 25 124 0 0.010 124 0.000 0.0

5 92 85 25 85 0 0.010 85 0.000 0.0

Average 0.0
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Pr;‘:}'em » “Proposed SA” Method « CMN ” Method % PRBS
Mean g, No.of  goution ~ Mean Best CPU Time
Initial Solution Best CPU Solution (s)
Selution Solution Mean  S.D.  Time (s)
1 272.8 163 25 163 0 0.035 209 0.000 22.0
2 300.0 21 25 21 0 0.031 234 0000 5.6
3 252.4 160 25 160 0 0.030 199 0.000 19.6
4 283.8 195 25 195 0 0.030 204 0.000 4.4
5 2070~ 223 25 23 0 0.029 227 0.000 1.8
Average 10.7
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P
rQN‘:’lem “Proposed SA” Method « CMN ” Method % PRBS
Mean g No.-of  golution ~ Mean Best CPU Time
Initial Solution _ Bt —————— CPU Solution (s)
Solution Solution Mean S.D.  Time (s)
1 378.6 217 11 219.7 442 0.263 256 0.001 15.2
2 3574 196 8 199.0 3.41 0.279 214 0.002 8.4
3 3234 202 9 207.3  5.01 0.267 217 0.000 6.9
4 339.8 187 7 198.3 8.65 0.287 225 0.001 16.9
5 339.8 181 14 186.8  7.55 0.284 196 0.003 7.7
Average 11.0
Pd a3 Jolo  Slailome guli dwlic (1) Joo
P ”;}:)lem “Proposed SA” Method “ CMN ” Method % PRBS
M.e an Best No. of Solution Mean Best CPU Time
Initial Selution Best CPU Selution (s)
Solution Solution Mean S.D.  Time (s) ‘
1 545.8 313 7 320.80 9.35 0.415 421 0.004 25.7
2 567.2 317 7 3314 12.53 0.413 407 0.003 22.1
3 529.4 284 5 298.5 8.51 0.412 353 0.006 19.5
4 537.8 329 3 341.0 6.46 0.450 378 0.002 13.0
5 520.8 307 8 31432 6.88 0.416 417 0.005 26.4
Average 21.3
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1- Cellular Manufacturing System (CMS) 9- Schaller
2- Machine Cell 10- Allahverdi
- 3- Part Family 11- CDS-Modified NEH (CMN)
4- Group Scheduling 12- Campbell, Dudek, Smith (CDS)
5- Baker ) 13- Modified NEH
6- Skorin-Kapov 14- Flow shop
7- Tabu Search (TS) 15- Epoch
8- Logendran 16- Vakharia
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