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Abstract

This research studied the precast concrete production process in a stationary system. Each precast
job was done through all production steps, but there may be interruptions in some production steps due
to the available production time of the day. In this paper, a metaheuristic algorithm was developed to
solve the precast production scheduling problem (PPSP) for a production sequence with a minimum total
cost of earliness and tardiness penalties. This method combined the NEH heuristic of Nawaz, Enscore, and
Ham, the firefly algorithm, and the new local search operations, called the hybrid firefly algorithm (HFA).
To test the performance of the proposed HFA, the experiments were executed on 10 test problems and
one real-world industrial case study with the runtime limits. The proposed HFA’s performance was also
compared to five recent methods. The results showed that the HFA has a good optimizing ability for solving
the PPSP and it reached the best-known solutions among all considered algorithms. Moreover, comparing
to others, the proposed HFA significantly outperformed almost all comparison algorithms, except the HCS
(hybrid cuckoo search). Thus, the proposed HFA became an effective and competitive metaheuristic

method for the considered PPSP.
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(New Local Search, NLS) FanuUasannisnisaum
ARBUEANIEALUUTIAE) (Fast Local Search) [16, 17]
iWesumenaudinniineluinaiuilngifswes
A1naudag vy lun1susudsannuvainangves
Uszynsuazusuusananmvesdiney aldnisaiia
fmavluiiuilndifesosinouiagdu 4 358e nns
waniUdeu (Swap) N15WN3A (Insert) N1INENNSUATUY
n18luA1n8 U (Inverse) WATNITA UNILUULA WY
(Random Walk)
nMsfumAneufmemaianisuaniUdsu gy
LHONADIIILUUIINAIRUIY BaWINITadUNUludDa
Funsiu walanisunsn A UHNADIN NN

a

S1uau wazthauieglusumisannisduluadsd
a0s lunsnlineunuiioglusiumisnnnisguluads
wsn WwAdANISWANNAUAUAElUAINOU AEWANNAY
AuvaInnauiwrlsudulugduau wadans
AUMKUULALEY suifumadadeasuiuiildlunsdum
FelmivosunnuuinluiSnrsAuniuuuunnAil [15-
17] Tnwazduinaiu (Step) wlafumenaulni wazaz
gausummaulysidmnilaauiiagduannnitning
Yrazidulunisdunusneuiiugnin (Probability of
Discovery of Worse Solution, Py ) adl a1nnasld
AlANsAuAABURWETN 4 LU awvinldanansa
vanidsansanegludneuilmuzanfigaluvieaiu
(Local Optimal Point) 19

MIFUMAINEUAIE3S NLS 92589 nn1siden
WmAdANSAUMIAIReUIaNIETINAT ey 133 Lite
suflunsfumaeuisudu Tnsnsnenevadiamaey
yalnmifiog neluvnuiuilndifes d1dnoulni
FunusImnauiiasInouLasnuiiaiadrdtennin
NIBWNAUAUNUTINY veeA1nauTaq T Areausy
AmauYAb wazadunisiumselusiemaianis
Fumuuuiy wrdimneulvildesndn avudeululy
wialAnsAumaRudaly deazdndunisdumdney
833 NLS wazsausuimaudinniiaunseiaduluny
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Tnifldlunisdnmsanisndnneunindnsaguil uans

Aagui 1

Procedure New Local Search (NLS)

Begin
X is the individual to be enhanced.
Apply the LRV rule to convert the individual x to the
job permutation 7.
Evaluate the objective function f (7[)
for k =1to nx(n—l)
h=1;
while h <4
Fh=1
Randomly select two different positions U and V;
Execute swap operation for the individual x, and
obtain the individual x";
Elseif h=2
Randomly select two different positions U and V;
Execute insert operation for the individual x, and
obtain the individual x";
Elseif h=3
Randomly select two different positions U and V;
Execute Inverse operation for the individual x, and
obtain the individual x";
Elseif h=4
Execute random walk operation for the individual x
and obtain the individual x';
End if.
Apply the LRV rule to convert the individual x" to
the job permutation 7".
Evaluate the objective function f (ﬂ') .
If (f () f (ﬁ)SO)
x=x"; f(z)="f(z"); z=x"; Continue
Else h=h+1;
End if.
End while.
End for.
End.
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Algorithm Hybrid Firefly Algorithm (HFA) for PPSP

Initialization:
Generate initial population of fireflies x; (i =1,..., NP ):
10% vectors by NEH heuristics and the rest of vectors
with random vector values.
Apply the LRV rule to convert the individual x; =
(X; 11X 51000 X ) tO the job permutation 7; .
Assume that f (7ri ) is the objective function of 7; .
Light intensity |, at x; is determined by f(xi).
Define light absorption coefficient y .
while (t < MaxGen)
fori=1ton // all NP fireflies //
for j=1ton // all NP fireflies //

If (1 > 1)

Move firefly i toward j in n—dimension;

End
Attractiveness varies with distance I via exp(—yr)
Evaluate new solutions and update light intensity.
End for ]
End for i
Rank the fireflies and find the current best.
Apply the new local search operation.

End while

Postprocess results and visualization

SUN 2 STaWeLuaUn o U oMo g WU UNANNEY

Y

o o o

dwsunsdanisnsnannaunindnsagy

4. N179ANLLUUNITNAADY

N3 sAeRUsEaNS A esd uneuis
FeRosuuuNauNaIUnTe HFA fidiaus Tunisdum
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foilos (Discrete Firefly Algorithm, DFA) [10]
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AuihunlfiIeuisuasldamisimesiseylily
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