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Contribution

Develop a novel multi-objective
optimisation model and Simulation-
Particle Swarm Optimisation , which
considers makespan, stability and
robustness for Robust Stochastic
Permutation Flow Shop Scheduling
problem (SPFSP) under different
real-time events such as machine
breakdown, new job arrivals, and
stochastic processing time of jobs.

Scheduling Problem

Scheduling is a decision-making process that
is vital in many manufacturing systems. It
deals with the assignment of a set of jobs to a
set of machines with the goal to optimise one
or more objectives (Pinedo, 2012).

M1 37 4

v IV« 1R

o VR 1

W /a7

0 5 9 13 1% 1820 23 270 k]

The Proposed Methodology

The predictive-reactive approach is applied
to solve the Permutation Flow Shop
Scheduling problem under different real-
time events.

At the reactive phase, the Particle Swarm
Optimisation algorithm is used to generate
robust solutions for the Permutation Flow
Shop Scheduling problem under different
real-time events.

The Monte-Carlo Simulation approach is
applied to calculate the expected makespan
for the Stochastic Permutation Flow Shop
Scheduling problem .
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Particle Swarm Optimisation (Tasgetiren et al., 2004)

[ Stochastic Scheduling Problem ]

Opnmlsatlon
 Simulation

[ Near-optimal solution J

Predictive-Reactive Approach

Simulation-Optimisation approach
(Juan, et al, 2014)

Mathematical Model
Min MSR = aU, (S*) + B1,(S*) + YR, (S*)

Where S* refers to the new schedule after the time
of disruptiont, and a + g +y = 1.
Un(S*)=Zj,Cij: is the real makespan in real
scheduling.

L(S7) = %X %e|CRjy — CPyi|  is  the  stability
measure, where CR;; is the real completion time
and CP;; is the predlcted completion time of job j’
on machlne i according to the initial schedule.
R,(S*) = |Z} 1CRyjt = %o CPj1| is the robustness
measure where Z CP,,; is the predictive makespan
according to the initial schedule. n the number of
jobs, m the number of machines,

n is the number of jobs, m is the number of
machines, i={12,....m}j={12,...,n}r=
{1,2,...,n}

n' is the number of jobs that have not been
processed on any machine yet and the newly arrived
joband j' the set of n’ jobs.

Experimental Results
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This figure shows the Relative Percentage
Deviation for Tillard’s instances with weight
(0.166, 0.166, 0.666), where MSR is the
proposed multi-objective model, bi-obj is a bi-
objective model proposed by (Katragijini et al.,
2013) and Utility is the classical model of
makespen.

Conclusion

We proposed a multi-objective optimisation model
that considers utility, stability and robustness
measures for robust stochastic Permutation Flow
Shop Scheduling problem under different real-time
events. A predictive-reactive approach with novel
Simulation-Particle Swarm Optimisation method are
applied for this problem. Also, different sets of
weights (a, B, y) have been chosen to represent
the relative importance of each objective in the
proposed model. The results have demonstrated that
the proposed multi-objective model and solution
methods outperform the results of the other models.

References:
Juan, A. a., Barrios, B. B., Vallada, E., Riera, D., &
Jorba, J. (2014). A simheuristic algorithm for solving
the permutation flow shop problem with stochastic
processing times. Simulation Modelling Practice and
Theory, 46, 101-117.

Jones, D., (2011). A practical weight sensitivity
algorithm for goal and multiple objective
programming. European Journal of Operational
Research, 213(1), pp.238-245.

Katragjini, K., Vallada, E., & Ruiz, R. (2013). Flow
shop rescheduling wunder different types of
disruption. International Journal of Production
Research, 51(3), 780-797.

Michael L. Pinedo. (2016). Scheduling Theory,
Algorithms, and Systems (Fifth). Springer
Science+Business Media, LLC.

Tasgetiren, M. F., Sevkli, M., Liang, Y. C., &
Gencyilmaz, G. (2004). Particle swarm optimisation
algorithm for permutation flowshop sequencing
problem. Ant Colony Optimisation and Swarm
Intelligence, Proceedings, 3172, 382—-389.



