
Volume 5 Spl. Issue 1 September 2017 ISSN: 2321 – 788X

Shanlax International Journal of Arts, Science & Humanities Page 303

Assistant Professor, M. Kumarasamy College of Engineering, Karur, Tamil Nadu, India

Associate Professor, Department of ECE, M. Kumarasamy College of Engineering,
Karur, Tamil Nadu, India

Abstract
The Fuzzy Logic Control technique can be a special type of control technique used in various fields of Industry.

It may consider the possible number of Parameters as Input to Provide Specific Expected Output. Due this Process
consideration they are mostly preferred by Automation Industry. In this paper we are considering the Five Input
Parameters and an Output Parameter to Automate the Washing Machine. In the normal Automatic washing
Machine we used to fix the time and it will operate till the fixed time by not considering the amount or type or
Quantity of the Cloth. But in the proposed process the Fuzzy logic Technique is Implemented which will consider
the Input parameters of Type of Cloth, Type of Dirt, Quantity of Cloth, Amount of Dirt in Cloth, Temperature and
by considering these Input Parameters the Time for Wash, Water usage, Detergent usage, Heat of Water and Spin
Time have been varied. Due to these process the amount of Time, Electricity and usage of Water have been reduced.
The projected mechanism will provide the suitable washing time for the appropriate  fabric. The results have been
stimulated using the MATLAB software
Keywords: Fuzzy Logic, Washing Machine, Automation, MATLAB.

Introduction
In India Washing machine is most commonly used domestic appliances. The Washing

Machine can be broadly classified into two types as Semi- Automatic and Fully Automatic
Washing. In Semi-automatic washing machine two different tubes were present one is to wash
the fabric and other is to rinse and dry the fabric with the help of manual Interruption. In Other
side the Fully automated washing machine the entire process will be operated with less manual
interruption when compared to Semi- Automatic washing machine. In the Fully Automatic
Washing machine the manual intervention is needed only to switch on and off the machine and
to put the fabric into the machine and to take the washed fabric from the machine to dry in
between that the settings were made in the machine. The washing machine will take the
necessary amount of water and detergent to rinse and wash the cloth on the basis time which is
manually fixed [12]. Once the Automatic Washing Machine starts to wash it will take the
constant amount of water to wash the fabric whatever the fabric may be the amount of water
will not consider the dirt or the detergent. The Sensors are the major component used in the
washing machine to sense the wash load, water level, fabric type, type of dirt and amount of
dirt and the time to wash the cloths can be detected and provide necessary information to the
washing machine to operate. The Reliable and Durable sensors are the main component which
obtained success for the automatic washing machine [9].   At present most of the people can't
able to decide the wash Period for the appropriate Fabric and it is more difficult one. In order
to overcome these type of problems Fuzzy Logic Technique can be Introduced with Five Input
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parameters and an Output parameter. The Proposed mechanism of Fuzzy Logic Controller
operation uses the Fuzzy logic toolbox in MATLAB software. The obtained result shows the
fuzzy logic toolbox for the proposed system are compared with the available fuzzy based
washing machine [7].

Fuzzy Logic
The Types of operations are different in the Crisp logic sets which can able to check the

obtained values are a part of function the if the part of functions can avail the values between 0
and 1. Thus the process of operation can be allowed to
avail set of specific information's at the conditions
when they are in need of certain process operations.
From the figure 1 the crisp logic functions were
described where the fuzzy logic functions have been
shown in the figure 2. The figure 1 & 2 shows the age
group of the certain peoples with their age groups
were in the range of 0- 30 year people as first category,
30- 50 year people as second category and the  people
who were above 50 years as third category[8,11,14].

Figure 1 Crisp Logic

According to our classification the First category
people belongs to Young age people and the Second
Category people belongs to Middle age people and
the third category people belongs to Old age.
According to crisp set the people with 49 age is
considered as middle age and people with 51 years
are considered as old age people but there is no
longer difference between the middle age and old
age but as per the information was obtained by crisp
set [2, 4, 15, 18, 19].

Figure 2 Fuzzy Logic

But the fuzzy logic will provide the information
through the basic elements obtained in them as s
hown in figure 3, they are Fuzzy I/O, Fuzzy set
rules and the defuzzification block. It can able to
obtain the fuzzy values as the membership functions
called as the small, smaller, smallest and so on the
fuzzy values will be obtained. The obtained values
through the fuzzy values are been most wanted by
the real time applications and the obtained outputs
shows that they were all mostly needed by all [1,3,6, 13]. Figure 3. Fuzzy Logic structure
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The Proposed fuzzy logic modeling system for washing machine involves several steps.
The first step is to determine the various Input and Output parameters which have been taken
into consideration. The main objective of the washing machine is to remove the dirt present in
the fabric without causing any damage to them. So as per the first step the considered I/O
parameters are shown in figure 4.

Based on the Proposed Input and Output consideration the fuzzy logic system can obtain
certain modeling parameters and with the help of those obtained parameters as in Table I the
system can frame certain rules as listed in the forthcoming table II

Figure 4 Inputs and Outputs of Proposed System

Table I  Inputs and Outputs of Fuzzy Logic Control
Input Parameters Output Parameters

Amount of Dirt
Type of Dirt
Quantity of Cloth
Type of Cloth

Washing Time
Washing Speed
Amount of Detergent
Amount of Water
Heat of Water

Table II  Rules of Fuzzy Logic Control

Rule
No.

Input Parameters Output Parameters

Type of
Cloth

Type
of

Dirt

Quantity
of Cloth

Amount
of  Dirt

Washing
Time

Washing
Speed

Amount of
Detergent

Amount
of

Water

Heat of
Water

1 Silk Small Small Low Low Low Low Low Cool
2 Silk High Small High High Medium Medium Medium Warm
3 Silk High Large High High High High High Hot

4 Silk
Very
High

Large High
Very
High

Very
High

Very High
Very
High

Very
Hot

5 Woolen Small Small Low High Medium Medium Medium Warm
6 Woolen High Small High High High High High Hot

7 Woolen High Large High
Very
High

Very
High

Very High
Very
High

Very
Hot

8 Woolen
Very
High

Very
Large

Very
High

Very
High

Very
High

Very High
Very
High

Very
Hot

9 Cotton Small Small Low Low Low Low Low Cool
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10 Cotton High Small High High Medium Medium Medium Warm
11 Cotton High Large High High High High High Hot

12 Cotton
Very
High

Large High
Very
High

Very
High

Very High
Very
High

Very
Hot

13 Cotton High Large High
Very
High

Very
High

Very High
Very
High

Very
Hot

14 Cotton
Very
High

Very
Large

Very
High

Very
High

Very
High

Very High
Very
High

Very
Hot

Results
The Results obtained during the MAT Lab Software was obtained in order to provide some

of specific rules. The Sensors were used at this process in order to sense the Input variables
during the process of operation. The Process of operation involved in this technique is the If -
then rules of the fuzzy logic process operation. They can also been allowed to obtain some of
the specific function which has been allowed to check the obtained output from the process of
operation.

Figure 5. Membership function for
Dirtness _ of _ clothes

Figure 6. Membership Function
of type _ of _ dirt
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Figure 7. Labels and Membership Functions
for Output Variable Wash _ Time

Figure 8. Input / Output Response Surfaces

Figure 9. Amount of Cloths and Amount of
Dirt Affects the Washing Speed

Figure 10. Type of Dirt and Amount of Dirt
Affects the Washing Speed

Conclusion
The Proposed Fuzzy Logic System will provide the process regarding the various

parameters such as the Type and Amount of Dirt, Type and Amount of Cloth were considered
and provide the exact results and which have allowed to take its decision by their Own. When
compared to the Existing method it will provide the Far better results and it can be a most
considerable parameter which could be allowed to Obtained the execute the needed output. By
this Proposed process the washing machine can able to provide the Clean cloth without any
damage in it within a Short span of time Through the MATLAB software which could been
able to provide the better results without any distortion and in real time application it is
possible by Interfacing with suitable Mechanical and apt electrical components has been
interfaced with them.



1St National Conference on
Teaching Innovations and Enhancing Learning (Arts, Science And Technology)

Page 308 SNS College of Engineering

References
1. “IEEE Recommended Practice for Monitoring Electric Power Quality”, IEEE Std 1159- 1995.
2. Alhanjouri, M. and A. Alhaddad, A., “Optimize Wash Time of Washing Machine Using

Fuzzy Logic”, Islamic University of Gaza.
3. Balraj B, Arulmozhi M, Siva C, Abimanyu S, Krithikadevi R, Thaneswari RM, Cytotoxic

potentials of biologically fabricated platinum nanoparticles from Streptomyces sp. on MCF-
7 breast cancer cells, IET Nanobiotechnol (2016) doi:10.1049/iet-nbt.2016.0040.

4. Chen B-S, Hsu Y-Y,"A Minimal Harmonic Controller for a STATCOM”, IEEE Transactions
on Industrial Electronics 2008.

5. Deepak Kumar, Yousuf Haider, " Fuzzy Logic Based Control System for Washing
Machines", International Journal of Computer Science And Technology, Vol. 4, no.  2, April
- June 2013, pp. 198-200.

6. N.V. Andrews, K. Kaarthik, “Relevant analysis for Beam switching applications through
ACSFSS and double sided biasing”, Journal of Chemical and Pharmaceutical Sciences,
Special Issue, Dec. 2016, pp. 129 – 132.

7. Elmas, C., “Bulanik Mantik Denetleyicileri”, ISBN 975- 347-613-2, 2003
8. S.Vishwaja, K.Kaarthik, "VLSI Architecture Using Expanded Hyperbolic CORDIC

Algorithm", International Journal of Applied Engineering Research (IJAER), ISSN No.:
0973-4562,vol. 10, no.33, pp. 26051 – 26054.

9. Giroux P, Sybille G, Le-Huy H., "Modeling and simulation of a distribution STATCOM
using Simulink Power System Blockset”, The 27th Annual Conference of the IEEE
Industrial Electronics Society (IECON) 2001.

10. International Conference on Computing, Measurement, Control and Sensor Network
(CMCSN), Shanxi, China, 136-139, 2012.

11. K. Kaarthik, P. Yuvarani, "Implementation of Distributed Operating System for industrial
process automation using embedded technology", Journal of Chemical and Pharmaceutical
Sciences, Special Issue 7, December 2016.

12. Mr. K.Kaarthik, Mr.P.T.Sivagurunathan, Mrs.S.Sivaranjani, A REVIEW ON SPECTRUM
SENSING METHODS FOR COGNITIVE RADIO NETWORKS, Journal of Advances in
chemistry, ISSN No.: 2321-807X, Volume 12 ,Number 18, November 2016, pp.5053 - 5057

13. L.X. Wang, C. Wei., "Approximation accuracy of some neuro fuzzy approaches”, IEEE
Trans. Fuzzy Syst., 8(4), 2000.

14. Liu C-H, Hsu Y-Y, "Design of a Self-Tuning PI Controller for a STATCOM Using Particle
Swarm Optimization”, IEEE Transactions on Industrial Electronics 2010.

15. Mamdani, E.H., “Application of Fuzzy Algorithms for Control of Simple Dynamic Plant”,
Proc. IEEE, 121(12), 1585-1588, 1974.

16. Mustafa Demetgul, Osman Ulkir, Tayyab Waqar, "Washing machine using fuzzy logic",
Automation, Control and Intelligent Systems , vol. 2,no. 3, 2014, pp. 27-32

17. Naidoo R, Pillay P. A,"New Method of VoltageSag and Swell Detection”, IEEE Transactions
on Power Delivery 2007.



Volume 5 Spl. Issue 1 September 2017 ISSN: 2321 – 788X

Shanlax International Journal of Arts, Science & Humanities Page 309

18. Şen Z., “Bulanık (Fuzzy) Mantık Ve Modelleme İlkeleri”, Bilge Sanat Yapım Yayınevi,
İstanbul, 2001.

19. K.Kaarthik, C.Vivek, " A SURVEY ON HAN- CARLSON ADDER WITH EFFICIENT
ADDERS", International Journal of Emerging Technology in Computer Science &
Electronics (IJETCSE), ISSN No.:0976-1353, Volume 20 Issue 2 , February 2016, pp. 81- 87.

20. Tiryaki, A.E., Kazan, R., “Bulasik Makinesinin Bulanik Mantik ile Nodellenmesi”,
Muhendis ve Makina Dergisi, Cilt:48, Sayi:565, Sakarya.

21. Voltage Sag and Swell Detection”, IEEE Transactions on Power Delivery 2007.
22. K.Kaarthik, C.Vivek, "Hybrid Han Carlson Adder Architecture for Reducing Power and

Delay", Middle East Journal of Scientific Research, ISSN No.:1990- 9233, vol. 24, Special
Issue 2016, pp. 308- 313.

23. Zadeh, L.A., “Fuzzy Sets”, Information and Control,8,338- 353, 1965.
24. Zhen. A. and Feng R. G., “The design of neural network fuzzy controller in washing

machine,” in Proc. 2012.


