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Abstract

Recently, neural network is recognized as a new approach to solve jobshop scheduling problems
in manufacturing system. Scheduling problem is known to be a difficult combinational explosive
problem with domain-dependence variations in general. In addition, the needs to achieve a good
performance in flexible manufacturing system increase the dimensions of decision complexity.
Therefore, mathematical approach to solve realistic problems could be failed to find optimal or
optimal-trending. In this paper a technique with neural network for jobs grouping by job-attributes
and Gaussian machine network for generating to near-optimal sequence is presented.

LA &

Hool A AAS A AL % Yoz AFAFo] B BAL Holm rl oo =zl 5}
Aol HAdM AR &£ AU FAA diF SR 2XAE Aded & ARE AF: Utk A
ARo 2 A4 AFo iy F43] g A Jteds dAF digde] EATS dE3A AR AlAdA
o] oA AR g EFP F4E Ha 3t 28zz 3 EPE Zu e 44 By BACA
AF 2L AAE7IE 2FA AE o) opitt,

7197 Fe 21 AAol ANdside Wt U5 FAHEHY A M2 Az 4y 249
YaAgde FdHm Ak o3 A AX WHE TAReEA A 4 i v oL oA 24
ol Bg4e v ZdE 4 stk AR oj2d AlA"e A Ald Pud %o JrE =R
geldy] A w2 AAdE Al dF A" Jde gdFolrt R A4 (Flexibility)& 2 e
Az ANade 4z d¥e AF3E JAZAsE: ¥eR da o ol €3 AT Fe
CIM(computer integrated manufacturing)® H# &7 AWM E o8 gAZALL 218 AF A2"E
2elez Fde o YRtk o e FUE FAZL Yo G ¥ HolH +£HL 5E
o A7t £4:#¢) FE(time dependence reasoning)®} ZHA§ AMo|EB & 4 Ut}

AP BRAEAT AL Ay, 7128 B4, AL a7F L AF TAN AL T Ak =1 39 A4
A7E BZIE e APAAEHME o Aotk dAHEAE AT 9diH H2Uye HFH,

A eF 7] 28 4 (constraint-based analysis)[4], 224 2]ul A 71'Y, CDS(constraint-directed search)[8,
9, 10], A% wWy(hierarchical method)(8, 3], 413 W ¥(distributed method)[3]2.2 E&E 4+ 1o
5 A% AFH HPgezts FA7E29WY(ule based method)(5, 11, 131, w33 %Y (interactive
method), TR(temporal reasoning)[3], 8 WEXNIZ[3, 5 6, 7, 12, 19] F°] U

« Bolgstm 4wt



°100 FBB-EAF-ZAA

E3 %8 JvEY3aE Hopfield WENA[3], Hopfield %A WEAHAB, 6], SA ¥ (Simulated
Annealing Approach)[19]22 Y& £ Uth. o8 7Y MEzoz ALY 4 Uk AR v &
€3¢ HZ WHeze R A PHE E43 ALsinzg 4 Ay $A4HL SEE =7
£ APsa ot

AZUYAFANE EHFSIE Ay A F4 ALAXNE Ze 20 A=z ERYE 4 udh
SA(Simulated annealing) W8 Al 37171 AL 3o Aoz HAY 4 gloen, SA ¢a=
Zof A A A" FFE(the rate of activity ) & Aade duUA £&o] F4& F2 Y 4
(global minimum)e] =98 W7 LEEF AMAME g2 AP L E==HWY(annealing
schedule)& A¥Y 7ol jobshop EAS] A Z& & HAHE A& + UA(3, 5 6, 7, 12, 19].
e JEYIA FE A29E A43d FE dEQIE AEg 4ddn, A998 Add g 3
HA(fire)dct. 4ABE A2 A maAd A2 FAod. adEg AFAFL Je=
e dA#LE AUII] AAME Ao AR 28N a3 FA, AZx FAEL oM e ¥WaH
o DA FHA MY Q4o ol Aol A= ¢Hd mtg FZ dgs FHY MG 94
o] ¥Aasd.

A7t 24 qAEAAFHLS A YD dAAE, B3 FMS £& CIM 3 & AHEshs Ala"dA
gleA gasit oE fsMe 28443 T3 YT L OE £ Ue FHo) Wasd waM E =
BoAE ola® BER4ANN T3 FH AEH + UE /M2 9 4(Gaussian Machine) VIEH ZE
o] 839 jobshop AYMAEAE sl AsiaA ol

2. 7 VIEYIE ol &3 4B A2

21 Al&9g 3=

B E=EqA ALEH AlAY TRE A9 RA. figure 16] B uksl o] =4 wlolxs} HolE ol
28 713 % Al2de 722 g £ Utk A4 Al2"d FRE AATAEMA 2453 29
HAFAME dA3e 712 YA 7E JEL3) AL EHFSe SOFM(Self-organizing feature
map)[14] M EY A2 TAH] gt}

i Database
: Dynamic class:
'0?Jo§::si‘;lizz:i.0n > cell status
J job status
i i . Static class:
Gaussian machine class: '
j i <« setup time
job scheduling ‘ ;
processing time

Figure 1. System structure for FMS scheduler system
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2.2.1 SOFM(Self-organizing feature map)
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Table 1. Job characteristics

Job Due Dates Quadrant Quantity Colors
1 1,7,14,28 00 50 1
2 7,28 00 40 8
3 1,14,28 00 500 2
4 4,28 00 700 7
5 1,7,14,28 01 75 1
6 , 01 30 8
7 1, 01 600 2
8 7.14,28 01 500 6
9 8 10 90 4
10 7,14,28 10 85 7
11 2 10 200 3
12 4 10 800 6
13 6,24 11 50 2
14 1,7,26 11 75 7
15 2,28 11 400 3
16 3,12,24 11 350 7

Table 2. Weighting scheme for job classification

M My Ji J2 Ja

Value 0 1 0 1 o 1 0 1 0 1

Factor 10 0 5 20 0 40 1§ 5 5 10

Table 3. Training data for the networks

Job
Number | J; M M J2 Js Time Factor Classification

1 0 0 0 0 0 35 Class 1
2 0 0 0 0 1 40 Class 1
3 0 0 0 1 0 25 Class 1
4 0 0 0 1 1 30 Class 1
5 0 0 1 0 0 40 Class 2
6 0 0 1 0 1 55 Class 2
7 0 0 1 1 0 40 Class 2
8 0 0 1 1 1 45 Class 2
9 0 1 0 0 0 25 Class 3
10 0 1 0 0 1 30 Class 3
11 0 1 0 1 0 15 Class 3
12 0 1 0 1 1 20 Class 3
13 0 1 1 0 0 40 Class 4
14 0 1 1 0 1 45 Class 4
15 0 1 1 1 0 30 Class 4
16 0 1 1 1 1 35 Class 4
17 1 0 0 0 0 75 Class 5
18 1 0 0 0 1 80 Class 5
19 1 0 0 1 0 65 Class 5
20 1 0 0 1 1 70 Class §
21 1 0 1 0 0 80 Class 6
22 1 0 1 0 1 95 Class 6
23 1 0 1 1 0 80 Class 6
24 1 0 1 1 1 95 Class 6
25 1 1 0 0 0 65 Class 7
26 1 1 0 0 1 70 Class 7
27 1 1 0 1 0 56 Class 7
28 1 1 0 1 1 60 Class 7
29 1 1 1 0 0 60 Class 8
30 1 1 1 0 1 80 Class 8
31 1 1 1 1 0 85 Class 8
32 1 1 1 1 1 75 Class 8
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