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Solving Single Machine Total Weighted Tardiness Scheduling
Problem using Learning Automata and Combination of it with
Genetic Algorithm

Keyvan Asghari; Mohammad Reza Meybodi

k.asghari@yahoo.com, mmeybodi @aut.ac.ir
ABSTRACT

We have tried to solving the Single Machine Total Weighted Tardiness Scheduling Problem using Learning

Automata and combination of it with Genetic Algorithm In this paper. This problem is strongly NP-Hard. We
first have studied some previous methods for solving this problem, for example Iterative, Greedy, Descent,
Genetic and Memetic algorithms, and then implemented the Learning Automata and combinative algorithm for
this problem. In the combinative algorithm, each chromosome contains one Learning Automata that performs
learning actions along the genetic evolution and try to improve the hidden solution in itself. We have compared
the results obtained from various algorithms for instances of this problem with 40, 50 and 100 job that given
from OR library and we have performed the parameter tuning for combinative algorithm. Obtained results show
the influence of combinative algorithm to all previous algorithms from the viewpoint of quality.
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Procedure Crossover ( LA1, LA2)
Generate two random numbers rl and r2 between 1 to n
rl =Random *n; r2 =Random *n;
rl=Min (rl,r2); r2=Max(rl,r2);
Fori=rltor2do
If (TWT,( LA1) < TWT,( LA2) ) Then
j = Action of LA2 Where
LA2.Action (j).Object == LA1.Action (i).Object;
Swap (LA2.Action (i).Object, LA2.Action (j).Object);
Else
j = Action of LA1 where
LA1.Action (j) .Object == LA2.Action( i ).Object;
Swap (LA1.Action (i).Object, LA1.Action (j).Object);
End if End For

End Procedure
//TWT;(LA,)=Total Weighted Tardiness of Action i in LA Number k
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Procedure Mutation ( LA)
i =Random *n; j=Random *n;
Swap( LA.Action( i ).Object, LA.Action( j ).Object );
End Procedure
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Procedure Reward( LA, u)
If (LA.Action(u).State-1) mod N <> 0 then
Dec (LA.Action(u).State);
End if
End Procedure
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Procedure Penalize( LA, u)
If (LA.Action(u).State) Mod N <> 0 then
Inc(LA.Action(u).State);
Else
LowestWeightedTardiness= oo ;
ForU=1Ton Do
Create new Automata LAR from LA by
swapping Objects on uand U;
If TWT(Specified by LA') <
LowestWeightedTardiness Then
LowestWeightedTardiness=TWT(Specified by LA');
BestJobAction = U;
End If
End For
LA.Action(BestJobAction).State = LA.Action(BestJobAction).ActionNumber*N;
Swap(LA.Action(u).State, LA.Action (BestJobAction).State);
End Else
End Procedure
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Function SMTWTSP_Solver(Set of Job Information):JobSchedulingSequence
P = Size of Population; Create the Initial Population LA, ... LAp;
Copy Initial Population to OldPop; OldPop.EvaluateFitness();
‘While( Not Terminate Condition ) Do
Fori=1ToP-1Do
Parent1=Select (OldPop); Parent2=Select(OldPop);
If (Random < CrossoverRate) Then

Crossover ( Parentl, Parent2 );//Crossover Operator Creates Childl & Child2
End If

If (Random < MutationRate) Then
Mutation ( Child1 ); Mutation ( Child2 );
Child1.EvaluateFitness(); Child2.EvaluateFitness();
NewPop.LA, =child1; NewPop.LA;,;=Child2; i=i+2;
End If
End For
Fori=1ToP Do
u = Random(1 to Job Count) ;
If (TWT,( NewPop.LA;) < Threshold(NewPop.LA; )) Then
Reward(NewPop.LA; , u);
Else
Penalize(NewPop.LA; , u);
End If
End For
NewPop.EvaluateFitness();
Copy NewPop to OldPop with Applying Elitism;
End While
End Function
/IThreshold(LA;)=(Total Weighted Tardiness of Specified Schedule by LA, ) / Job Count;
/[TWT.(NewPop.LA;)=Total Weighted Tardiness of Job in u Action inside i'th LA in the New population;
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