
INTRODUCTION

Water is another name of life for any living
beings. We always crave for safe and healthy
drinking water. With the volume of pollution
increases day by day, the need and importance to
purify the water is also increases with the passage
of time. Many scientific experiments are being
conducted on a regular basis, but still the cost
effective way is far in reach for a common person.
The present paper attempts to propose a novel
model and will try to simulate the model to get valid
results in the processes of having safe and soft
drinking water. Water in any form is a source of life
but it has to be pure. Purification process of water
was star ted long before. With the massive
industrialization, the ratio of pollutants in water goes
on increasing day by day. Distillation was the process
used in the early years for the purification of water.
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ABSTRACT

Drinking water is known as another life for any living being. For rest of the animal they have the
natural separators to separate the pollutant and the safe material, but for human it is not so. Safe
drinking water is a big problem area in Indian and other developing countries. Due to massive pollution
present in drinking water, it becomes immensely important to find a cost effective solution for the safe
drinking water. Various Public water treatment plants are doing well in this task but there is a huge gap
between the demand and supply. Even if the water underwent through treatment, it is always questionable
whether it is safe to drink or not.  Various private sector jumps in the market claiming to give safe and
soft drinking water. Some private players are doing well but cost still plays a big factor to reach common
person. The present paper is an attempt to propose a novel model to clean the dirty water with some
constraints in a specified domain.
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The process was costly and required a volume of
energy. Due to its old technology added with cost
and energy, scientists started to find out new
techniques to purify the water. The most important
problem for water purification is the water source.
Water is coming from various sources and each
and every source carries different types of pollutants
which firstly have to be detected and need process
to remove it without sacrificing the originality of water
contents. Sea is a big source of water but it has to
be desalinated before its use as a drinking water.
Distillation was the process used in this for more
than five decades. But due to its cer tain
disadvantages the process needs further review.
The force of water was well understood and the
process of OSMOSIS was discovered. This gave
altogether a completely new dimension in the field
of water purification which is called REVERSE
OSMOSIS. The process proved to be a fundamental
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milestone and adopted commercially .Still the cost
of the process need to be monitored. With this in
mind the present paper is going to attempt to use
the power and basic principle of genetic theory for
process building which in turn will attempt to
optimize the overall cost of the unit. The moral of
every scientific research is that it use be useful for
the society, in this footprint we have conducted the
research task.

The paper is organized as follows
Section 1 introduces the conventional

process of cleaning the water. Section 2 deals with
brief literature review emphasizing on the need for
purification of drinking water. Section 3 proposes
the optimized novel model for the cleaning of the
water for drinking purpose using genetic algorithm.
Section 4 gives the experimental results. Section 5
gives the discussion and future research.

Literature Review
Various efforts throughout the world are

on for purifying the water as it is the only source
with no alternative. Water purification process covers
not only the developing countries like India,
Pakistan, Nepal, Bhutan etc. but also in developed
countries like Great Britain Portugal, Spain etc.

Water purification is the process in which
you take contaminated, dirty water and cycle it
through a series of filters to clean and sterilize it
[Brian et.al, 2005]. Inadequate access to safe water
and poor sanitation infrastructure contribute to an
estimated 1.87 million deaths per year from
devastating diarrhea diseases, mostly among
children less than five years of age in the developing
world. But, according to a new study [1] released in
the April issue of the American Journal of Tropical
Medicine and Hygiene. Approximately 1.1 billion
people in rural and peri-urban communities of
developing countries do not have access to safe
drinking water. The mortality from diarrhea-related
diseases amounts to 2.2 million people each year
from the consumption of unsafe water. Most of them
are children under 5 years of age—250 deaths an
hour from microbiologically contaminated water
[Michael Lea]. The following three filters were
proposed by Micheal Lea with different Biostand
filters.The fig.1A is a simple Biostand which has a
wide range of acceptability but due to its volume
and shape it is not compatible to the changing world.
The fig.1B is the upper variant of fig. A in which the
total cost was reduced about 30% in terms of
material used. The third figure i.e, 1C was even
cheaper with the use of plastic barrels.The review
shows one common factor and that is erg to reduce
the overall COST with improved quality of
purification.

Fig. Schematic diagrams of three common filters. (A) CAWST’s concrete (BioSand) filter—high
rates of user acceptance (over 300,000 filters worldwide). (B) BushProof’s Concrete (BioSand)

Filter—round shape provides additional strength and requires fewer materials. (C) Barrel
Filter—locally built biosand filters made from plastic barrels or metal drums.
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In locations where considerable amounts
of marginally polluted water are seen in the drain
channels, efforts have been made to recycle this
wastewater for uses of lesser importance. Eco-
friendly natural treatment methods – to include, for
example, decentralized wastewater treatment
systems – are employed for this purpose [Whiteman
et.al]. According to CII seminar held in June, 2009,
they focus some prime issues related to the
treatment of water. According to them, Impurities
in Water are of two type’s namely suspended solids
and dissolved solids. Suspended solids consists of
the following

1. Turbidity
2. Silt
3. Colloids
4. Organics
Dissolved solids consists of the following
1. Inorganic
2. Organics
3. Silica

Apart from presenting various latest
techniques for purifying water, they have also
presented the technologies used in ION
EXCHANGE (India) Limited.

Proposed Optimized Model Using Genetic
Algorithm

After basic discussion in the first two
sections, let us directly come to the core part of our
present research. We are going to use REVERSE
OSMOSIS for the purification of water using
optimization with genetic algorithm.

The molecules of the impure elements
normally move from lower concentration to the
higher concentration. This is the way osmosis works.
While in the reverse osmosis the reverse is true
i.e., water flows from higher concentration to lower
concentration zone. The proposed model has been
optimized in the semi-permeable membrane. It is
the semi-permeable membrane where we have
designed the optimization. Algorithm for the
optimization of semi-permeable membrane using
genetic algorithm.We assume that the impure and
pure agents must be passed through the
membrane. We choose random water sample and
passed it through the membrane where the like
genes are passed into the next generation. The
selection is done from the population and then
crossover is done. The new offspring get better
chance of survival to get into the next generation.

The generic structure and function of
reverse osmosis using genetic algorithm is as
follows:

Fig. 1: The Proposed model of water impurity extraction using genetic algorithm.
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The membrane interface has been upgraded. The
new offspring’s give better chances of

survival. The particle segregation has been done
from second generations onwards.

The proposed algorithm is as follows:
Initial population is chosen (the set of semi-

permeable membrane) Set up a threshold value
which acts as a terminating condition

The fitness function of each individual
membrane is computed

Repeat
Choose the initial population
Sample membrane has been coded using
binary stream
50 odd pairs of chromosomes have been
taken in selection process
Elite children has been preserved as such
All the best suited samples placed in the
mating pool
Crossover has been done taking various
crossover sites

Mutation has been done with 1.3% some of
the newly generated

population
The new offspring’s are having better chance
of survival than its previous
generation

Until (fitness value surpass a threshold value
(min or max))

The newly generated population has a
higher rate of survival than it’s previous  ones. The
semi permeable membrane resulted in a better way
with those of  without using genetic algorithm.

Experimental Results and Discussions:

Fig. 2 shows Optimized equilibr ium
attention of impure and pure agents. The   RED
worm shows the behavior of normal membrane
used in the process of reverse osmosis. The dark
BLUE worm gives the rate of improvement as the
number of generation increases in the genetic
algorithm.  The impurities get segregated into this
process and the fresh particle (pure) comes in the
next generation.

Fig. 2: The above figure shows the performance improvement in terms of number of  units in
semi-permeable membrane using genetic algorithm.
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Fig. 4: The scores of max, min and average are shown above.
The threshold value has been shown. Fitness values are giving positive response.

Fig. 3: The above experimental results have been performed using the
proposed genetic algorithm.
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Fig. 5: Pattern matching of like units has been shown above.

Conclusion and Future Research

The present experiment shows promising results.
The role of the semi-permeable membrane has
been understood and worked on it. With the increase
in number of generations more and more like
candidates emerged as an offspring and the chance
of improvement in the level of unit has been evident
in the experimental results. Pattern matching has

been done as shown in the experimental work. The
role of semi-permeable membrane plays a pivotal
role in removing the impurities. The TDS (Total
Dissolved Solids) level using the above mechanism
could be improved. The authors will try to impart
neural networks in this regard along with the use of
genetic algorithm. The combined approach gives
much better probability for the optimization of TDS
value in water.
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