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Introdu ction
Scheduling concerned with the opt imal
allocation of limited resources to
activities over time. A flow shop
consist of number of differe nt
machines and each jobs different
operations have be processed from the
different machines available and
number of operations for a each job is
equa l ,vith the number of machines.
Proper allocat ion of jobs to machines
is very important in now shop problem
and there are number of approaches
proposed to solve. Johnson's method
is one of the methods which can he
applied to small scale problems. When
problem size increases it is vel) '
difficult to schedule flow shops in
order to get optimal results. In these
situations optimal approaches will not
work since problem size increases time
taken to generate results increased in
an exponential manner hence
categorized as NP-hard problems.
There arc number of attempts to solve
this type of problems. Most popular
methods are Heuristic algorithms.
Branch and bound methods. Fu7.ZY
approach. neural networks Hamad A
.et.ai., (Hamad A, et.al, 2002)
Evolutionary algorithms etc.

This stud)' is focusing on a fabric
printing plant where number of
different machines are arranged to
print different varieties of printing jobs
where each job has differe nt
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constra ints to be satisfied. Therefore
scheduling a problem in this nature is
very complex problem to handle in
order to generate productive schedule.

This printing. plant scheduling problem
is considered as a now shop problem.
The main object ive here is to minimize
the earliness and lateness of set jobs
waiting to be processed . Add a penalty
to jo bs cons idering their lateness or
earliness and try to minimize the total
penalty is introduced. Genetic
algorithm is used as the solution tool.
Genetic algorithms mainta in a
population of poss ible solutions to a
problem. encoded as chromosomes
based on a particular representation
scheme. After generating an initial
population. new are generated via the
process of reproduction. There are
number of varialions of the way Ci A is
applied: Initializing the string in real
domain. PMX crossover method (Zhu
K. Q, 2000). and permutation
technique (Weise T. 2009) are some of
them. These concepts are used such a
way that. they will not allow jobs to
repeat in the schedu le.

Mathematical Model
Scheduling is done to nunmuzc the
earliness (E) and the lateness (L) of n
number of jobs in multi stage. single
line continuous processing flow shop.
That mean; all the jobs are processed
start to end without intennediatc
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stopping. Therefore. this will be equal
to sing le mac hine now shop pro blem.
Thi s n ow shop problem can be write
in standard forma t as

n/l / /E,I

Objective function will be. minimi ze

f (s) = E7=. «e, -'- PL. ( I)

E
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I' [ . 1h . b;= .ar mess 0 I J O

L,= Lateness of i Ih job
d ,= Due dale ofjob j

u == Penalty weight for the earliness
p=Pena lty weight for the latene ss
n= number o f jobs

Since the process is s ing le cont inues
product ion line. all the processes can
be co mbined to one. The flow chart of
the a lgorithm is given in Figure I .
Following assum ptions considered
when modeling this problem:
• single production line
• Same processing sequence
• All the jobs arc ava ilable at start
• The required detai ls of the jobs are

known in advance
• All machines are avai lable and

ready to start processing at I = 0

Res ults a nd Discussi on
Afte r coding the Model, it was tested
111 AMD Turion64 Machine with
randomly generated 20 j obs with
relevant de ta ils. It was assumed that
penalty for I unit lateness (a) is 10 and
pena lty for 1 unit earl iness (jf) is 5.
Othe r variables used in Ge netic
a lgorithm : 30 strings. 1000
generations. l -mutatio n points for
string. crossover probabil ity of 0.6.
mutation probabil ity o f 0.55 are used
for the simulation. average time of

38.6 S was take n to so lve the prob lem .
Total penalty of the 14860 was gai ned
for the final schedule by deve loped
method . It was 18605 for earl iest due
date first sequence and 18215 for the
sequence with first come first serve
basis. This resu lt clearly shows that.
developed tec hnique gives the
reasonable solutions.
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Initialize the population

r-+l Select indi.... iduals for mating

Calculate their fitness

Select indi.... iduals accord ing to
the fitness

PMX Crossover
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Insert offspr ing into popu lation
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Finish

Figure t: Flow chart for the model

In the model. new mutation technique
is implemented to preserve the
diversity of the so lution candidates.
Mutation probability was acq uired
according to the fitness level of the
strings. In fina l testing. it was
observed that the optimum level
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(accuracy level) is cha ng ing wit h the
numbe r of strings , numbe r of j obs and
numbe r of generations. Therefore,
solu tions can be improved by changing
the above paramete rs.
As seen in the Figure 2, Ge netic
method Improves the solution
(minim ize the pena lty) with the
increase in generation, But increment
is rando m and unpredictable one .

Con clusion
Scheduling is very important task fo r
the produ ct ion process, becau se using
a proper sched ule; the profit and
prod uctivity can be increased by
utilizing the resources whi le
minimiz ing the lateness, ear liness,
setu p time etc. In this research, the
lateness and earl iness of the jobs in a
flow shop was reduced by applying
Genetic Algor ithm. The met hod
showed a good improve ment with
reasonable time cons umption.

Furth er improvements can be don e on
mutat ion method and the cross over
techn ique to enhance the so lution
furth er . S ince the researc h focused
on ly about sing le line production
processes this can be modi fied for
para llel line systems.
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Figure 2: Variation of optimum tota l penalty with genera t ion
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