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A Study on Scheduling System for Mold Factory Using Neural Network
Hyoung-Kook Lee  Seok-Hee Lee

{Abstract)

" This paper deals with constructing a scheduling system for a mold manufacturing factory. The scheduling system
is composed of 4 submodules such as pre-processor, neural network training, neural networks and simulation.
Pre-processor analyzes the condition of workshop and generates input data to neural networks. Network training
module is performed by using the condition of workshop, performance measures, and dispatching rules. Neural
networks' module presents the most optimized dispatching rule, based on previous training data according to the
current condition of workshop. Simulation module predicts the earliest completion date of a mold by forward
scheduling with the presented dispatching rules, and suggests a possible issue date of a material by backward
tracking. The system developed shows a great potential when applied in real mold factory for automotive parts.
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Input vector
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Machine {average machine busy time)
utilization (any time interval)
Job late (number of late parts) /
factor (total number of parts in system)
WIP Work in process inventory
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Pefzz'::ce u’:::::’:n ";:Cz’:e WIP SPT FIFO | EDD mSLACK WINQ
1 0.66 0.0 1.3 0.5 0.3 0.7 0.0 1.0
1 0.76 0.24 3.9 0.0 0.4 0.8 0.7 1.0
2 0.72 0.0 1.8 03 0.6 0.8 1.0 0.0
2 0.63 0.25 1.6 0.0 08 09 1.0 0.3
3 0.70 0.27 24 0.0 0.2 0.5 0.2 1.0
3 0.79 0.0 23 0.0 0.5 0.8 0.8 1.0
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1 0.79 0.33 1.8 1.9 38 6.7 50 18
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(B 4) SHMY FAE AHES AR0M Fot
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Simulation Dispatching Fuean Fuwx Tuean Tuax Sum
rules
SPT 712 2130 81 815 3738
FIFO 966 2100 102 620 3788
1 EDD 767 2100 77 540 3484
mSLACK 844 2100 94 500 3538
WINQ 725 2130 103 756 3714
SPT 712 2130 10 213 3067
FIFO 966 2100 6 100 31M
2 EDD 7 2100 2 100 2075
mSLACK 815 2050 2 88 2955
WINQ 725 2130 30 588 3473
SPT 716 2290 n 396 3424
FIFO 1058 2260 41 270 3629
3 EDD 780 2260 11 260 3311
mSLACK 815 2210 12 2’48 3285
WINQ 75 2290 3 738 3786
SPT 658 2000 60 706 3424
FIFO 880 1910 66 610 3466,
4 EDD 717 1970 51 376 N4
mSLACK 771 1970 60 370 1
WINQ 687 2000 76 706 3469
SPT 662 2020 5 126 2813
FIFO 932 1940 8 175 3055
. 5 EDD 729 1990 0 0 2719*
| mSLACK 770 1990 0 0 2760
, WINQ 709 2088 3 616 44
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g =0 2 VERATh
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SPT 02 0.0 03 0.0 0.0 03 00 0.0 08 5
FIFO 03 0.6 0.3 0.5 0.5 06 03 0.8 39 3
EDD 0.7 1.0 0.1 0.7 0.7 08 10 1.0 6.6 1
mSLACK 0.0 10 0.0 1.0 03 1.0 1.0 1.0 53 2
WINQ 1.0 0.0 1.0 0.9 1.0 0.0 0.0 0.0 39 3

. (29 6)& Aulely] FuA A7) FPANTE e 5. F &

ek FAHARLE g4 FAANDO|EZ YAt 95 53 o]
Fedith 3A8Z B ol5F AvElE 7 ¥ 2] 9%
AL 127h0l9, Z FA) AMREE 71A F£ 3Sdjojck
(29 & Y3AY +9& Fae] ANE 4L AAH
2 ot 4 JEE ZE 32 Uehd Aol

(I8 7> SYsissdel JeE Helle 2ETR] of

AF FFY 7MY He 279 AR E 93AY
ARt ot Aoz dFAYS FHIHAG 2y
AZY FH7E WolAL 340 BFHNY me} £Aes
YFAGE AtE A& HEEFHOT T, AWV o4
YAAY S $Ushe AE FHAY FAL YA 4
He 22jdtA gn ST e 3¢ Heshe e 3§
o dAHAYE Ate wl oM HEIA Qo FHEE
dAAYL ¢7) A Hdo] "t

olyid #AHE AZatr) At FHE & d7olMe ©
A AARE AMEEH 049 e 7P HA® TR
FAE AT, o] MHE HH L AHB GRAHE &
Fatdch LA st AAE FH9 BdE A
gate] AEHolAS FAtFen, AU A% BT VIES
AHgste 24 FPAE FHE vlE, AR

427 shie] BT AL AR R YR
Aol whet HEE ALY A S AEEE ARt A4
AMERE ROl Brddithe ZEE YU

MEE AL o] YHAY A2He FEERE o
doz s on, FHE HEA dHAY T BE =
ol 8 Ao ¥

(3 2 & d)

[1] Cho, H. and R.A. Wysk, “A Robust Adaptive Scheduler
for an Intelligent Workstation Controller”, Int. J. Prod.
Res., Vol. 31, No, 4, pp. 771-789, 1993.

[2] Patrick, R. P. and D.F. Timothy, “The Robustness of
Selected Job-shop Dispatching Rules with Respect to Load




EXTR: £10E £IH 1997. 11 153

10, pp. 897-906, 1990.

[3] Panwalkar, S.S. and W. Iskander, “A Survey of Scheduling
Rules”, Operations Research, Vol. 25, No. 1, pp. 45-61,
January-February, 1977.

[4] Blackstone, J. H., D.T. Phillips, and G.L. Hogg, “A State-
of-the-art Survey of Dispatching Rules for Manufacturing
Job Shop Operations”, Int. J. Prod. Res,, Vol. 20, No. 1,
pp. 27-45, 1982.

[5) ®pAE, 8 AeAAL A5¥ A YAAY 2 5A
N&Rel B8 a7, A, Aguieti, 1993,
(6] Foo, S. Y. and Y. Takefuji, “Integer-linear Programming
Neural Networks for Job-shop Scheduling”, Proceedings of

IEEE IJCNN 88, San Diego, pp. 341-348, 1988.

{7) Zhou, D. N., V. Cherkassky, T.R. Baldwin, and D.E. Olson,
“A Neural Network Approach to Job-shop Scheduling”,
IEEE Trans. Neural Networks, 2, 175-179, 1991.

[8] Zhen-Ping Lo and Bavarian, “Scheduling with Neural

Networks for Flexible Manufacturing System”, Proceedings
of the 1991 IEEE International Conference on Robotics
and Automation, Sacramento, California, pp. 818-823,
1991.

[9] Arizono, Ikuo, Akio Yamamoto, and Horoshi Ohta,
“Scheduling for Minimizing Total Actual Flow Time by
Neural Networks”, Int. J. Prod. Res., Vol. 30, No. 3, pp.
503-511, 1992.

{10] Sim, SK., K.T. Yeo, and W.H. Lee, “An Expert Neural
Network System for Dynamic Job Shop Scheduling”, Int.
J. Prod. Res.,, Vol. 32, No. 8, pp. 1759-1773, 1994.

1] s, Aol F&(1), sfoll2F R, 1994,

[12} Pao, Yoh-Han, Adaptive Pattern Recognition and Neural
Networks, Addison-Wesly Publishing Company, Inc.,

1989.

[13] Conway, R. W., W.L. Maxwell, and L.W. Miller, Theory
of Scheduling, Addison-Wesley, 1967.

[14] French, S., Sequencing and Scheduling : An Introduction
to the Mathematics of the Jop-Shop, John Wiley & Sons,
1982.

[15] Kang, M., S. G. Kim, and Chong-won Lee, “CIM for
Mold Factory Automation”, Annals of the CIRP, Vol
39/1, pp. 467-470, 1990.

Ol 2(FmE)

19899 At AA)AIE S
&4

Fadetn AZSS £
HF AN

d A dEHEALR) 2
BAEor YRAY, 44253, PDM

19914

Ol Ay%|(Z4pRR)

1976 NEusn 714 FE
Z4

19783 EAr|ed AT
ZA(Z A

19833 UMIST(]) NAZEs &
H(F&AAD

19851 UMIST() 71A @8 &
A(FsHaAD

d A Fadigta A g ag
BARE Y& HRP), PAAF3,
FMS

97t 3 HHE F, 97 9@ HE £F



