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Single Machine Scheduling with Sequence Dependent
Setup Times using Modified Ant Colony Optimization

M. Rashki Ghaleh no; S. Mehdi Hashemi

ABSTRACT

Single machine scheduling problem presents a time schedule for job processing sequence. In the
operating situation models, setup times are sequence dependent and the objective is to minimize the total
tardiness. Rubin et al. (1995), Tan et al. (2000) and Gravel et al. (2002) have presented solutions for this
problem.

In this paper, by modifying and improving transition rule, local update of pheromone trail in Ant
Colony Optimization (ACO) heuristic algorithm [Gravel et al. (2002)] and applying local improvement
method, the abilities and proficiency of this algorithm is increased. We call this new version Modified
Ant Colony Optimization (MACO) heuristic algorithm. By implementing MACO algorithm, the
numerical results show that the method obtains better solutions in comparison to the other heuristic
methods.

KEYWORDS

Scheduling; Heuristic algorithm; Ant Colony Optimization; Single machine; Total tardiness; Sequence
dependent setup time. :
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/*STEP 1: PHEROMONE INITIALIZA TION */
For each pair of jobs (i, j) do
Set an initial value 7,(0) = 7,
End For
Let T, be the best job sequence found so far and let L, be its total tardiness

/*STEP 2:MAIN LOOP */
Fort =1tot,, do
/*STEP 2.1:SET INITIAL JOB */
For k =1to m do
Set the initial job for ant k
Store this informatio n in Tabu ,
End For
/ *STEP 2.2:BUILD A JOB SEQUENCE FOR EACH ANT */
Let T. be the best job sequence found in the current cycle and let L, be its total tardiness
Fori=1tondo
Fork=1to m do
Choose the next job j, j& Tabu ,, among the ¢l candidate jobs according to :
_ Jarg max ., {[T,»,(t)]“ i Loy o 1 5 - 0.91”} i q<a,
J i q9>q
Where J is chosen according to the probabilit y :

1 1 1
(N £, s,
, e OF Ll Lo 5, w00
pli(f)=

PP P
2 [7,] [S”+0'9] [ Il

reTabu, m, +0.1 B,+0.9

Store this informatio n in Tabu ,

]¢

}é

Local update of pheromone trail for chosen job pair (i, j) :

T, ()= p; T, () + O-Ar,.j where  At; =1,

m; +1
End For
End For
/*STEP 2.3:EVALUATION OF SOLUTIONS AND IMPROVEMEN T METHOD */
For k =1to m do
Compute the total tardiness L, (t) for the job sequence T, (t) produced by ant k
Apply local improvemen t (RSPI) method for the sequence T,(f) and recomputed L,
If an improved sequence is found then update T, and L,
End For
/*STEP 2.4:GLOBAL UPDATE OF PHEROMONE TRAIL */
For each adjacent job pair (i, ) € T, do
U pdate the pheromone trail according to :
T, (t+) = p, 1, () + (1~ p,) AT, (1) where A7,(1)= %
End For
Empty all tabu,

End For ‘
Print the best job sequence T, and its total tardiness L,

rr
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