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Improved Perturbation Processing in lterated Local Search
for the Flowshop Scheduling Problem
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procedure Iterated Local Search
d =Number of jobs to remove
begin
generate initial solutions 7;
=1}
repeat
=7
7r"— Perturbation(n’,d);
7"’ :=Local Search(n)
if C,,,ax(n ) < Cpnax (7) then
="
if Cmax(ﬂ ) < Cpax (7p) then mp,:= 1’
elseif (random < exp—(Cpnax (7”) — Cmux(ﬂ))/Temperture then
m=n";
endif
until terminate := true
return
end
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procedure Proposed Iterated Local Search

d : Number of jobs to remove

L={Ly,...,L,} : Number of moves for each job in local search
begin

1 generate initial solutions 7;

2 Ty =TT,

3 itecount :=0;

4 repeat

5 ni=n

6 7’ :=Improved Perturbation(n’,d.L);
7 7’ :=Local Search(x’,L);

8 if Cinax (1"7) < Cinax (7) then

9 n=n";

10 if Cpnax (7"7) < Cax () then mp:= 7”3
11 elseif (random < exp—(Crnax (7”) — Cinax (7)) /Temperture then
12 n=n";

13 endif

14 itecount ++;

15 if (itecount = Ic) then

16 itecount= 0;

17 level ++;

18 if (level = n — m) then level = 0;

19 endif
20 until terminate := true
21 return 7,

end
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procedure Improved Perturbation
7t’: Solution
d : Number of jobs to remove

L={Ly,...,L,} : Number of moves for each job in local search
begin
1 D :={2};
2 L :=L
3 P :=Sort the jobs in descending order of L;;
4 for i :=level tolevel + mdo;
5 D e DUP;;
6  endfor
7 fori:=1toddo;
8 7, := select one job at random from D ;
9 D'=D\(x,} ;
10 endfor
11 fori:=1toddo;
12 7’ :=remove 7, from 7’;
13 endfor
14 fori:=1toddo;
15 7’ :=best permutation obtained by inserting job 7,, in all possible posi-
tions of n’;
16  endfor
17 return 7’
end
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20 5[ 0.000 | 0.016 | 0.000 | 0.024
20 | 10 | 0.000 | 0.000 | 0.000 | 0.000
20 | 20 | 0.000 | 0.000 | 0.000 | 0.000
5 5 | 0.000 | 0.000 | 0.000 | 0.000
50 | 10 | 0.000 | 0.416 | 0.000 | 0.397
50 | 20 | 0.297 | 0.833 | 0.249 | 0.777
100 | 5 | 0.000 | 0.000 | 0.000 | 0.001
100 | 10 | 0.000 | 0.055 | 0.000 | 0.056
100 | 20 | 0.497 | 0.905 | 0.451 | 0.798
200 [ 10 | 0.000 | 0.032 | 0.000 | 0.029
200 | 20 | 0391 | 0.713 | 0.355 | 0.666
500 | 20 | 0.000 | 0.271 | 0.000 | 0.246
AVERAGE [ 0.099 [ 0.270 | 0.088 |

Lines 11-13 TXfi# n’ 225 7, ZEXDER <. Lines 14-15 T
FELD RV TR TO Y a 7% 2h 2 g R OO G
EIELNZMEICHAT S, BEILS LT EAL
7o TBpr ZEA LS DEIRE LS T 5.
6 RRER

TR A ILSgr DYEREZ FHE§ 2 72 D IZHER D ILS I TBgr
A LRk ILSkr & DI EBRZITo7-. &7
VALDNRIRA—=R% d=4,T=04 2 L, 25 ILSk
DiclE3-nk Ll B7LIVALIFCEEICE-T
a—FRL, ary 4 JER#ELA 7Y 2 v-03 25
L 72 gee(Verl0.3.0) ZFH L7z, I XRTOEMEE, &
# 3.3GHz Intel(R) Xeon(R) CPU E3-1230 v3, RAM:8GB
THEIT L. MRE T 2HEGIE PFSP ORERH 2>
F~— 7 [EEHITH % Taillard DN > F < — 27 120 il
PR L. 1B L TEEEE 10 EfTL, &7
ATY X LDFEFTH YD REENE 100 -7 - m[ms] & L7=.
R1FENS, VaT8n, EHEm, SEED10RT
DRDEBFEE (best), ZNZNDREDFEIIHEE (AVG)
PRLU B, Foh7zE o HNEBMEDREE (%)
& % x100 WX o THE L. XHF oD C(n) 1315
NI MR OFHEIE, ~ IR OREREEZRL T3,
BIED TN ZNORIICBNT, kD RIFREOREE
ERFTRLE. £ 1IZBOTIRE ILSgr 130EK LSk
XD PEINC BRAFRAERZ R L7, KT n=50,m = 20
% n=100,m =20, n=200,m=207%DY a 7
T B HEED 2 WG LT RIFREREZ R L .
BUE & D 2% LSk I AER ILSkr (IS BT 2 R %
HHARER Z e 2R L.
7 TIV

AR T, HROKRIUCIE U 727y a 7 %188
JUFRCIEIN T 2 ILS 2185 L, MTEREZ A L 7z, FEBRAS
RHOSRE LS FEEREMRE L LTHILA TV SRR
ILS & b REFRfEEFHITL, RBEEOHMELZRL .
SHOFEREL LT, REILS D35 X —XOHR%ER L)
Ezohb.

it
AWFZED—FRIZ ISPS B EE (FAEHISE (C) 19K12166)
OB EZ I b DTHS.
BE X

[1] M.Nawaz, E.Enscore and I.Ham, “A heuristic algorithm for the m-

machine, n-job flow-shop sequencing problem,” Omega, Vol.11,

No.1, pp. 91-95, 1983

[2] R.Ruiz and T.Stutzle, “A simple and effective iterated greedy al-

gorithm for the permutation flowshop scheduling problem,” Euro-

pean Journal of Operational Research, Vol.177, No.3, pp. 2033-

2049, 2007

[3] V.Fernandez-Viagas, J.M. Framinan, “On insertion tie-breaking

rules in heuristics for the permutation flowshop scheduling prob-

lem,” Computers & Operations Research, Vol.45, pp. 60-67, 2014

Copyright © 2023 by

Information Processing Society of Japan All rights reserved.

The Institute of Electronics, Information and Communication Engineers and



