[ Downloaded from iutjournals.iut.ac.ir on 2024-07-23 ]

[ DOR: 20.1001.1.22287698.1399.39.1.7.5 ]

[ DOI: 10.47176/jcme.39.1.4292 ]

/ e
s / 5332 yglon yingy

\ Uuﬂﬂ-ﬁ“ 4=

L ihaie GL 2 o818 Laoes o 3523 (P39 gyeoee U3 SaeS

Slawws S5l 5 slayibe

L;’Jad-ﬂrau‘g*‘ﬁ:éu &;...;5) M‘ft’f}b
Olgano! Olgheo!  gris ol &Sl s 5 pld pdign 0 US>

YA ol asens Calps = ATAVY 014 idllas 3L 50)

ol 53 2050 S84 0L ke S 4 el 5 LS s S 53 (BB, LIRS Olsea g sl 53 sauole) —e kS
=) 08d ey Sl S50 g sludl S35 A e b gl e aw il 5L 0B Laome 3 gduibe) At SO Wl
Jols p o 5 ol Al o s ol 53 el 0k (b 535 (5L S e kiS U g S sk 5 55L5 TS 5l el b s
535 375 03 faerma 035 4ieS (Bda ol DL (glatws 3513 (55150 pprile m ol 95 Aoy S5 K550 peile S
S 01 gl (Bl 500 die G 1l (g g0 Slasl 3 dies (pl g 2 o dalie pus 4 43 5 b el (Bl s DLl
SISl o5 58 Sy miin (Kload (g i )11 025 80 S callies 035 NP-hard 4 a5 b eizmas ol 0
sl U Bls ol 536 iite (Kolnos (g om0 581 dos oo DL lwlows gulis .ol 0k 0313 anw 5 0T Jo (5l St
rb.uifi‘ S o ry 33 o 5 edal Cemsa Olgr op A 4 S 3 V/A 3o (gla 80la b 1) pdle 10 5 55l VYo
S edal Gzt Slsm o i 4 o ez y3 VA 3 gllas 5 Kle b 1) edlo V0 5 55l VYoo alagl U Jilae ol 36 SKae

3,505 Sian 035 SR 4y L it (Kol (5 g2t o5 81 S 201 51 OLES Slomlons S S s S o < gy 53 O

o 035 S it (Koo (5 omtmir @05 S ((glaimns 3313 5 eolohesil ccilanie S 2 o8, (a0l 1 g ST (bao3 1

Minimizing Total Weighted Tardiness in a Flexible Flowshop
Environment Considering Batch Processing Machines

N. Fattahi, M. Reisi-Nafchi®, and G. Moslehi

Department of Industrial and Systems Engineering, Isfahan University of Technology, Iran.

Abstract: Scheduling in production environments is used as a competitive tool to improve efficiency and respond to customer
requests. In this paper, a scheduling problem is investigated in a three-stage flexible flowshop environment with the consideration
of blocking and batch processing. This problem has been inspired by the charging and packaging line of a large battery
manufacturer. In this environment, the first and third stages involve a single processor machine, and the second one consists of
m identical parallel batch processing machines. The objective is to minimize the total weighted tardiness of the received
orders.Given the lack of consideration of this problem in the literature, first, a mathematical programming model is presented for
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the problem. Also, due to the NP-hardness of the problem, a variable neighborhood search algorithm and a memetic algorithm
are developed to solve it. The computational results show that the variable neighborhood search algorithm can solve instances up
to 1200 orders and 15 machines with an average deviation of about 1.9%, relative to the best solution of the two algorithms, and
the memetic algorithm can solve instances up to 1200 orders and 15 machines with an average deviation of about 7.8%, as
compared e to the best solution of the two algorithms. In general, computational results show the better performance of the
variable neighborhood search algorithm in comparison to the memetic algorithm.

Keywords: Scheduling, Fexible flowshp, blocking, Batch processing, Variable neighbourhood search algorithm, Memetic

algorithm.
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VNS(input: x,Ny,(1=1,2 ),output:x)

20 lmax

x=generate initial solution ();

Repeat the following until the stopping criteria (current time = nonlmp time and current time =

total time) are met:
Set1=1;
While (1<1

- max)
x'=Shaking (x, 1)
X "=Local_search (x")
Iff(x")<f(x")
x=x" :
I=1;
Else
I=1+1;
End If
End while
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Local search(input: x' € S,E ,output: x")
Set q =0 and k=1

While (iteration_local <ILpax)

for k=1,...,3 do

x" =Local search (x’,k)

While (iteration_localOut <ILOmax)

x" =Local search (x',4)
iteration_localOut= iteration localOut+1;
End while

Iff(x")-f(x")<E

x'=x"

End If

iteration_local = iteration_local +1;

End while

x"=x'
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VNS(input: popsize, P,_,
For i=1 to popsize

pop; = randomsolution (n)
pop; = localsearch (pop; )

Evaluate( pop; )
End for

P, ,output:best chromosome)

Repeat the following until the stopping criteria (Current time = nonlmp time and Current time =

total time) are met:
While (i <popsize)

If (p < P,) // p is a random number between 0 and 1

parent, = select(pop)

parent, = select(pop)

offspring;, offspring;, = crossover(parent\ ,parent,)

Else

offspring; = select(pop)
End If
If(p<P)

offspring; = mutate(offspringi)
End If
offspring; = localsearch (offspring; )
Evaluate (offspring; )

End while
Update population and best current chromosome
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