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Abstract-This paper is about the polymer management by
using the fuzzy based logic controllers. By analyzing the
various levels of uncertainty in the solid waste management of
polymers, the rule base of the Fuzzy controller is used. Since
the use of plastics has increased considerably in the day to day
activity, the efficient management of the plastic is necessary
for disposal and recycling of the polymers according to the
type of micron size of the plastic. For develop the Fuzzy logic
controller for the plastic management, the data has to be
collected and analyzed for different area and different
number of size of the population. By giving the parameters
has to be considered for the polymer management, the
respective membership functions are formulated and the rule
base is fixed for those membership functions. Usually more
degree of membership functions are taken for the accurate
results.
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I. INTRODUCTION

Engineering is a tool for the management of various
problems by solving it with more accuracy. Here the
polymer waste management is done for the effective use of
the product and with a goal of zero waste by recycling and
converting the waste product in to subsequent useful
product.

Here, in this paper it is focused on the efficient
management of the polymer waste management by using
the fuzzy logic controller based approach. The membership
functions are taken and the parameters which has to be
considered for the efficient management of the waste
polymer disposal is chosen as rule base.

Usually in taking decision for the problem there will be
three classifications as uncertain, certain and risky. This
Fuzzy logic controller will take the accurate decision for
the management of the polymer waste. The steps involved
in Fuzzy controller Is Fuzzification, application of fuzzy
operators, fuzzy implication, fuzzy aggregation,
defuzzification.

A.FUZZY OPERATION

Fuzzy logic for the polymer waste is more applicable
because of the quantitative approach of the given problem
and it will provide best decision according to the rule base
given to the Fuzzy controller. Since decision is
unpredictable, Fuzzy controller will give accurate results.

B.FUZZY SET .
The main purpose of the Fuzzy set is to denote the amount
of interference of the value to the particular set value. But

where as in normal set only the presence of the value to the
particular set can be seen. This is advantage of the fuzzy
based controller for accurate output.

II. POLYMER WASTE MANAGEMENT

For the polymer waste management using Fuzzy, the inputs
are needed for the reference value. In this paper, the
reference are taken from the economic times for the
amount of the polythene usage by various countries. China
is one of the largest usage of plastic and India is in twelfth
position which produces 3% of plastic waste.

Even though India produces 3% of plastic waste, the
mismanaged plastic waste is about 1.9% of the total value.
The mismanagement waste of polymer by china is about
87% which is less than India. From the statistics report of
the economic times Delhi produces 40% more waste than
Mumbai. India tried to reuse the polymer waste by
recycling of about 60% of the total polymer waste
produced. In this paper, the reference values are taken for
the simulation of the Fuzzy logic based polymer waste
management. The mismanaged waste of United States is
about 2% and mismanaged polymer waste is only 0.9%.
By seeing this statistical review of various countries, the
polymer waste management is necessary for maintaining
the global hygiene and welfare. And another statistical
report shows that 6.9% of global economy is based on the
waste management.

1. MEMBERSHIP FUNCTION

In this paper ,the linguistic variable ‘C’ is taken as the cost
for the clearing and recycling of the polymer. There are
three linguistic variables are taken and three membership
functions are taken. They are
e C= Cost management of the polymer disposal
(Low, Medium ,High)
e |=Adverse impacts on the environment(Low,
Medium, High)
e T= Technical feasibility (Low, Medium, High)

A. ALTERNATIVES
The alternatives for the recycling of the polymer waste
management is taken as
i) Using the polymer waste for the laying roads
which was approved by the government by
reducing the cost of the tar Al
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i) Converting the polymer waste into useful
products like carpets, bags , A2

iii) Simply dumping the polymer in the land fill
or disposing the plastic A3

iv) Using Fuel oil after doing the process called
plastic pyrolysis and wusing for boiler
operation A4

B. BLOCK DIAGRAM

The block diagram of the proposed work is shown below.
The input is given to the fuzzy and the alternatives are
taken as output. The rule base is given to the Fuzzy
controller for the proper decision making process of the
given input.

The Fuzzy rule base will change according to the location
of the use. If the geographical location is taken as industrial
there will be more High density polyethylene and if it is
commercial buildings, there will be more Low Density
Polymers because of the use of tin, can and plastic covers.
According to it, the rule base will change and it has to be
updated by the user by verifying the statistics of polymer
waste disposal. But every year there is increase in the
polymer disposal of the country by using modern
technology for the disposal of the polymer waste.
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Figurel : polymer waste management
IV. SIMULATION RESULTS

The simulation is done using Matlab using fuzzy logic
tool. For the evaluation of input, fuzeval command is
used. By giving the input , the output is displaced in
the matlab screen. In this paper mamdani fuzzy model
is used where the other fuzzy models are Sugeno, and
Tsukamoto.

Figure 2: Simulation block diagram using Mamdani

There are three membership functions are taken as
low, medium and high and four alternative solutions
are taken for the polymer waste management using
Fuzzy logic based approach. The simulation results of
the above are shown in the figure.

The reason for choosing the Mamdani Fuzzy model is
due to the fact that it will provide accurate results for
the human based input when compared to the other
Fuzzy model based approach.
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Figure 3: Membership Function
A. RULE BASE FOR FUZZY CONTROLLER

The rule base for the fuzzy controller is given by the
user according to the constraint which was taken. In
this paper, there are about fifteen rules are used for the
evaluation of the fuzzy for the polymer waste
management. The rule base will differ from one user to
other and it is applicable to various geographical
applications like residential, commercial etc.,
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Figure 4: Rule base of polymer waste management

In the rule base of the Fuzzy controller, the rules are
formulated to find the correct alternative of the waste
polymer disposal by different linguistic variables like cost,
technical feasibility and due to the alternative what are the
environmental impacts.
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V. TABULATION AND RESULTS

These are the results for the polymer waste management.
From this table we can infer that only if the cost is more,
the first alternative is possible and if technology is less the
third alternative is possible.

Cost Tech Impact

L M H L M H|L M H
Al 0 02 1 0205 1 |1 05 0.2
A2 0508 05 (081 05(0208 1
A3 08 1 02 1 1 02|05 02 08
A4 02 05 08 (0508 08 |08 1 05

VI. CONCLUSION AND FUTURE SCOPE

This paper is useful for the effective management and
disposal of the polymer waste by Fuzzy logic controller
The fuzzy algorithm believes in assisting the decision
making and in quality output report conditions which even
investigates the temporary change that take place in the
waste management. The algorithm tool and concept if used
logically, could be more helpful and successful tool. for.
some. of. the. environmental policy. matters. Fuzzy
algorithm model. based. on. FIS. can. be. used .for. future.
determination. of polymer waste management for different
parameters. More severe methods are used to begin the
ideas of the algorithm that can be applied on the Fuzzy
algorithm model. This work can be extended by using the
image processing technique for analyzing the different
wastes like cans, water bottles, bags from the bio
degradable waste and it can be eliminated by artificial
intelligence based approach of using neural network.

REFERENCES

[1] Li YP, Huang GH, Liu YY, Zhang YM, Nie SL (2008) An
inexact stochastic quadratic programming method for municipal
solid waste management. Civil Engineering and Environmental
Systems 25 (2): 139-155.

IskanderMG  (2006)Exponential membership  function in
stochastic fuzzy goal programming. Applied Mathematics and
Computation173: 782-791

S. Williams and B. James: Fuzzy Experts systems and Fuzzy
Reasoning, John Wiley and Sons Hoboken, New Jersey (2005.)

O. Eriksson, M. Olofsson and E. Tumas: Models in Swedish
Waste Management Planning Phd project Energy System
Technology Horsalsvalgen 7B,S — 412 96 Goteborg Sweden
(2003)

William Ocampo-Duque, NuriaFerre-Huguet, Jose LD, Marta
Schuhmacher. Assessing water quality in rivers with fuzzy
inference systems: A case study. Journal of Environmental
International. 2006;32(6):733-42.

G.H.Huang, N. Sea-Lium, L. Liu and Z. Chen: An Interval
Parameter Fuzzy Stochastic Programming Approach for
Municipal Solid Waste Management and Planning.An
environmental modeling and assessment 271- 283  Kluwer
Academics Publishers Netherlands. (2001)

[2]

[3]
(4]

[5]

[6]

(71

(8]

(]

(10]

(11]

[12]

(13]

Karadimas, N.V., Loumos, V. and Mavrantza O., Quality of
Service Ensuring in Urban Solid Waste Management, in Proc. of
the 2nd International IEEE Conference on Intelligent Systems,
Varna, Bulgaria, 288-292.(2004)

E.J. Wilson: Incorporating the Environment into Municipal Solid
Waste Planning: Life-Cycle Inventory Tools and Decision
Making Process, Proceedings from System Engineering Models
For Waste Management, international Workshop in Goteborg,
Sweden. (1998)

William Ocampo-Duque, NuriaFerre-Huguet, Jose LD, Marta
Schuhmacher. Assessing water quality in rivers with fuzzy
inference systems: A case study.Journal of Environmental
International. 2006; 32(6):733-42.

Magsood |, Huang GH, Zeng, GM (2004) An inexact two-stage
mixed integer linear programming model for waste management
under uncertainty. Civil Engineering and Environmental Systems
21 (3): 187-206.

Guo P, Huang GH, He L, Li HL ( 2009) Interval-parameter
fuzzy-stochastic semi-infinite mixed-integer linear programming
for waste management under uncertainty. Environmental
Modeling and Assessment 14 (4): 521-537.

Howe B, Maier D, BaptistaA(2003) A language for spatial data
manipulation. Journal of Environmental Informatics 2: 23-37.
Guo P, Huang GH (2011) Inexact fuzzy-stochastic quadratic
programming approach for waste management under multiple
uncertainties. Engineering Optimization 43 (5) : 525-539.

Volume 6, | ssue 08

Published by, www.ijert.org 3



