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Abstract:

The economic lot scheduling problem:(ELSP)"is a.valuable mathematical model that
can support_decision makers to make appropriate decisions. “Multiple facility and
production-rate changing are. the extension topics of the relative research for the ELSP.
The traditional assumption for selving the ELSP.was that the product must be
produced at the maximum production rate. However, when a facility has idle time, a
product should be produced at a lower production rate in order to reduce the average
total cost. In thepast, for solving the ELSP. with Multiple Facility, there was no study
to discuss the issue which change the production rate .of a product. This study
integrates the grouping genetic algorithm-andthe fixed-rate method to solve ELSP
with multiple facility.. The experimental data show that the grouping genetic algorithm
can get better solutions that.as sign which product to which facility. And the fixed rate
method can fully utilize.the idle time for a facility-to reduce the average total cost.
Compared with other previous studies, the-experiment data shows that our approach

can get better solutions.
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https://ndltd.ncl.edu.tw/cgi-bin/gs32/gsweb.cgi/ccd=OwJQlJ/search?q=auc=%22%E9%83%AD%E5%AE%9C%E9%9B%8D%22.&searchmode=basic
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WHFFE R RGEE IR LT 5 ELSP o

Fr & A 1FEEITFE 2
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https://ndltd.ncl.edu.tw/cgi-bin/gs32/gsweb.cgi/ccd=EN3plf/search?q=auc=%22%E9%BB%83%E5%9F%B9%E8%BB%92%22.&searchmode=basic
https://ndltd.ncl.edu.tw/cgi-bin/gs32/gsweb.cgi/ccd=EN3plf/search?q=auc=%22%E9%99%B3%E9%87%91%E9%B3%B3%22.&searchmode=basic
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# ; (Tabu Search, TS) » £ - &% * 2 fagf ;4 =

E o FARY ARfrle s B G gEE P 0 1989 & Knox & Glover & & #-2 & &

R sk ida4 B K 4E(Travelling salesman problem, TSP) R 48 + - £ & 3% =
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BE AR FEE R TR
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=
L
v

FAnS 2 s B BATFREEFS 2 ViR B
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ﬁifﬂévﬁﬁﬁﬁﬁﬂ"*’—1%ﬂw§mwmmdwmm,ﬁwg
YH AT R D 3 AT L B Fh) BREP BT B E R £ 0 e

£ AT Pl £ it bt

#E T H0F o F - 485/ 240> (diversified search)

JATHEE R 0 LR A EE b ARGRIES Beng SR 0F e A e 8

(tabu list) » & ¥ &4z a0 et B ke

ﬁgué‘z.}g;if'_q ) I,lﬁﬂ.;}f’zg? *;:"5\ o d J—/\

RiZIEFRGESE T eReE o Ft 5 P hox Bt o & IR { 4FefEps o

§ OB R AT AEE B 0 LE PR AdEH 2 P

% i4 (2015) 18 _*[B] A5 AT B i
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ek BRI SR (R 0 A
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Hx
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R

i

(A
SN

% 2+ 3 (General-purpose computing on graphics
EEZFELITTEAF B BT S I E L
P 35 T 2R E T fE o R B OF AR5

oA N 4 & 24w 1P Aa(Permutation Flowshop Scheduling'Problem, PFSP) g 4 8 —

A FTHE PEE 1 (T i & GPGRU e % % walf B % 0 & GPGPU

et B(2013) 7 * # L E R BB T2 4 ApM T SRR AT o
e di- B R A iR S A AR & ] (Mixed Integer Programming,
MIP)#c 5 258 & KRyt P B0 R1EF AL P S8 g Glicni R T
2 B dfE; XY FRI - BaSEE Y ok PR T 0 R R

E G BRBEERE T - sy KR 5 7 4 RKfEak o & H0F 2 (tabu search)
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https://ndltd.ncl.edu.tw/cgi-bin/gs32/gsweb.cgi/ccd=y2dluk/search?q=auc=%22%E6%9C%B1%E6%B4%B5%22.&searchmode=basic
https://ndltd.ncl.edu.tw/cgi-bin/gs32/gsweb.cgi/ccd=y2dluk/search?q=auc=%22%E6%9E%97%E6%B5%A9%E6%99%A8%22.&searchmode=basic
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John Willmer Escobar et al. (2014)#% &1 7 - fR &+ 2 23k 52 L g}

B ifgéi RE R AL %L u@,l - B Ap @ qtrﬁ(i? f]}:rgrsja FREIch A R

By -2 f B> UE - 225 mEPg RRBEFERF DL 2 o PR L A &2 4§

A ERAS N F B b HAPER U R L S F ke PR
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o] U 22 30T R AR B S (7 A A et e o B Pk e BT TR R A
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D AT R R S S
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T

ERERRNAAFELD 2T 2 odThdh 2 2EFHS BB
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Li and Gao (2016)4% =438+ 22 ;8 4 # B 4&(Flexible Job Shop Problem,FJSP)

ﬁ*“ﬁ?ﬁ*ﬂﬁﬁ@ﬁﬁéﬁﬁ&&%ﬁﬁﬁé’awi&»ﬂzlﬁwo
FlrEF i 2hdbian B BE 2EEE R B LG LRI R LS
TS #1247 -

FgiT L

Hof 19X 32 (Simulated Annealing, SA)ELH * 38 i34 g i 4t B AP - 81T 1Y
friz o A LAER B IR S R s BT PR B FIT 0
AR ¢ BOBE M AL B B R TR 0 B T AL AR T Y R 2B

BR O SR 0 0 2 TS IOR E s R B S ) i 4 B
A RATE S Bl RPN A A AT U R 5 SR
RALA D Ap g M > T T AR R LA 7 e e o

BBt L a B % o L2 kg N, Metropolis et al. (1953)#4% & e + B
(Monte Carlo)i &% » 515 v chff Bt § » fb o 4R ¥ &b fid &1 04T
oo b el BPES L RATA A - BN KB A By kR e - B R
FEA o Ho% B - Btk (boltzmann)A & Snfic s R 3EP FI 5 ik frapriz
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https://www.sciencedirect.com/science/article/pii/S0925527316000177#!
https://www.sciencedirect.com/science/article/pii/S0925527316000177#!

fI* i am I RERF % o @ Kirkpatrick et al. (1983)# &1 g Lz » T
oaE R o ORIV Y AR LR xxFH & R aof 32 (Traveling
Salesman Problem, TSP) ~ & /= .4 i 48 ~ 4~ 7% F* 42 (allocation problem) ~ £t 42 £* 48
(scheduling problem) ~ 58+ % ¢ % st(Flexible Manufacturing System, FMS) ~ 5 3%
FORDRGERF R GASLE o D 41 (2014) 4 ¢ AT AOF ok i

WA HOF AR ST L AIWIR I N KRR SN ARRAR Y2 T o 8 i ¥

T H0F ZH AR IOF G REREF LG i) WLE S S e
FE R INEFE A FMGEE T o 2T TR i N KPR AN K 3T
BRFaE R B9 RERET > ZAPHT RN 2V K TER L Ed 50% -

Ruggero Bellio et al. (2016) 2 »™4% i fwa? Lz FOjR ®at 230 AR e A pF [
ER RIS SRS D ol R - S NG S R R
B BB AR P E B O Rt o A g en SR R S
o GlF Az FFenhf e F2 s 2 0 %2 2 Rr AN HA AR i E R A

FTAS
\\\?{r

KEBALR G nSde R ¥R 2 PTG EHEPR > 2o g
g- AT ARRRESY EEE T E NS SE o AV HEINEZE
FuyuPeng and Guomin Cui (2015)#% 41 1 — F&3 3xenle ) & & »02 > 3% 2 2 s

AR R ERBEREL RN A PEIED] 0 E R RIS d 2R
s%’%ﬁ& o & i E G b ] SE IS R s R L R T L 0 H

EE R VB REER A SR

N

L LEE B g

WHRH B iR 1V ARY o B 8 E AL S8 R i SE(Ant System, AS) o B4+
g4 £ d M. Dorigo »+ 1992 & #r3k d1e ik 7 ¥k 0 B 1997 & = en
et TSP 2 t8 » A & 5 IR Ak 53 % % (Ant Colony System, ACS) - & 7|
Stiizle (1999)% & & » #fik i 5o~ 8 J 0% RT3 B - 29 hsz
B T LA F A i (¢ (Ant Colony Optimization, ACO) » 7= ik ¥ & & i & -
FRfRE b T RN A L o MR R R R L RIBROL S 7
AT GREFRA A AL WEZ S LFMRAFLELR > § A AR

p
§ T § & 5 (pheromone) » & f % hF ik SBRER AP 4§ 0 EP


https://ndltd.ncl.edu.tw/cgi-bin/gs32/gsweb.cgi/ccd=SxMwE4/search?q=auc=%22%E8%A8%B1%E6%9C%9D%E6%AC%BD%22.&searchmode=basic
https://www.sciencedirect.com/science/article/pii/S0305054815001690#!
https://www.sciencedirect.com/science/article/pii/S1359431114011600#!
https://www.sciencedirect.com/science/article/pii/S1359431114011600#!
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e H AR R TR F R R Y € MUk 75 (evaporation) @ 80 0 Bt 4
5B BT 6 T 0 R R RGR R e RN T BT Y Gk i
BEHFH IR Bl BT o f%'ifﬂ(2014)'% FRRIRIR B 2 KRS R B e
B2 @ARM T (T4 SRR R o T 7 MRMR Y L AR EITEE 2 Tk
PR PR L PRk RAL R BRI AR AT RS i
2o e A Y BT o MR RS B RRIE B Ot A ] e AR R AL R
LA BB o B HFEEET TR A B ARG e A SR
LIAEE RS R A o U (006) R il I S Uk R 4R AT
%’ﬁﬂiﬁwﬁﬁ%ﬁﬁﬁ??w%%’%»%éﬁﬁﬁéﬁﬁﬂ,jﬁﬁﬁ
¢ YRR TE P RERS 2 R @] IR E g et A e &Y 0 R
AR R B A AT ACO JE (72 Rfe > A e dmilicy T
PO IG RARS Flgt R H BB R KRR AR AR T AR PR e

F+ 3% 5% (Particle Swarm Optimization, PSO)4= m > g & {otickt p A K ¢
BE G e e A G B R EL S BRI R AR
LETRESREE S IR RAELIEFIIE - oS FF 5 2 J Ebethart 2
Kennedy ‘& = & % >7.1095 # “raf d» U420 $ 4057 & (swarm'intelligence) = i <
- AFEEC P R e FAL ) BIARE N E S A B AR S 5 S
Bhle PEER B R TR A - ARG - ROR B E Y R E R B A
AR B ik fR e 2 o PSOHEEE LAY A S B S AR R )T
KALR 2 ® B E L RRAE Y o

7 #& R B & aonic o Shi ¢ Eberhat 3 = ot 1908 & &b 3R E
e iEFFeec 22 2 £ % Standard Particle Swarm Optimization(SPSO) » 4e » 7 {2
# £ (inertia weight) » B R * B 2 € B i J9g F 38 N fieai 4o m YRR o A2
Rep ) > R DR PRELER FRF FRENEELS > TR FRS FRD
HE oo F R FARRARRIIT BB EEPE S T R RN DAL 4 0 R
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https://ndltd.ncl.edu.tw/cgi-bin/gs32/gsweb.cgi/ccd=gWlgaW/search?q=auc=%22%E8%94%A1%E4%BD%B3%E7%A9%8E%22.&searchmode=basic
https://ndltd.ncl.edu.tw/cgi-bin/gs32/gsweb.cgi/ccd=0Ct7w3/search?q=auc=%22%E8%A8%B1%E5%87%B1%E5%82%91%22.&searchmode=basic

Lian et al. (2011):#-PSO & I i # 421 52 (Job-Shop Scheduling Problem,
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2 Ffganlig & v 0 & o Shun (2014) #% )i * TPSO(twin particle swarm
optimization) & f2 £ 5 Ap & B & PFRF 0§ 1 R A25N 1 R A2 R 4 - Fuqing(2014):c
2 PSO- I # 1 DDPSO(Particle Swarm Optimization with Decline Disturbance index)
% fiz % B 15N 3 Rt AT R AL o Milica (2016):% 18 iR 54 3 3w B 2 KR A
& AR ARG fopt A2 R0 A o
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https://ndltd.ncl.edu.tw/cgi-bin/gs32/gsweb.cgi/ccd=X7OfR8/search?q=auc=%22%E9%BB%83%E6%99%9E%E8%87%A8%22.&searchmode=basic
https://ndltd.ncl.edu.tw/cgi-bin/gs32/gsweb.cgi/ccd=X7OfR8/search?q=auc=%22%E6%9E%97%E5%A4%A7%E7%A8%8B%22.&searchmode=basic
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https://ndltd.ncl.edu.tw/cgi-bin/gs32/gsweb.cgi/ccd=X7OfR8/search?q=auc=%22%E6%9E%97%E5%A4%A7%E7%A8%8B%22.&searchmode=basic
https://ndltd.ncl.edu.tw/cgi-bin/gs32/gsweb.cgi/ccd=x0pcdm/search?q=auc=%22%E8%94%A1%E5%86%A0%E8%AA%A0%22.&searchmode=basic
https://ndltd.ncl.edu.tw/cgi-bin/gs32/gsweb.cgi/ccd=x0pcdm/search?q=auc=%22%E8%83%A1%E5%9F%8E%E7%91%8B%22.&searchmode=basic
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Eduaido et al. (2006)3% 1 % * #¥ ®if B /x 5 2 L2 @iz E ~ e A
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https://ndltd.ncl.edu.tw/cgi-bin/gs32/gsweb.cgi/ccd=ZtOdXq/search?q=auc=%22%E6%9E%97%E7%B4%94%E5%A6%82%22.&searchmode=basic
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https://ndltd.ncl.edu.tw/cgi-bin/gs32/gsweb.cgi/ccd=ZtOdXq/search?q=auc=%22%E8%83%A1%E8%AD%AF%E5%BF%83%22.&searchmode=basic
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N e T et 3-3
! 22 a, (3-3)
ied;
di cc < cc
; + F'|'j STEC o v v e (3-4)

if product i is produced on facility j, but
product | cannot change its production

rate ..
if product i is produced on facility j, but
product | change its production rate

pi

- (3-6)
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