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ABSTRACT: In this paper a fuzzy logic controller has been devised to make conditions adapt to a certain temperature
range in the room comparing that of the environment. The fuzzy logic controller acts as a room temperature controller
through which the air conditioner and the heater present in the room can be controlled. The proposed algorithm uses
fuzzy logic as a controlling unit that maintains the temperature of simulated heater or the air condition to the desired
point.
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I. INTRODUCTION

Fuzzy logic is many valued logic where the attributes are real numbers lying between 0 and 1. In traditional method, O
is considered as complete false while 1 is considered as complete truth. Thus, fuzzy logic comes into existence where
partial truth is handled, ranging from complete truth to complete false. Fuzzy logic is closer to the way our brain works.
Fuzzy logic is necessary for development of Artificial Intelligence, so that when the software is presented with an
unfamiliar task, it can find a solution just like human beings. Fuzzy logic is almost same as human reasoning. It
involves the possibilities between Digital “YES’ and ‘NO’. The conversional computer understands precise inputs
which is “YES’ or 1 and ‘NO’ or 0. Lotfi Zadeh the inventor of fuzzy logic realised that human interactions involves a
range of possibilities like ‘Definitely Yes’, ‘Possibly Yes’, ‘Cannot Say’, ‘Possibly No’, ‘Definitely No’. Thus, to train
a software just like humans, making it efficient in solving real time problems, it was necessary to use Fuzzy Logic.
Fuzzy logic can be useful in Artificial Intelligence System, controlling water level in a tank, controlling temperature of
a room, aerospace vehicle control system, route planning, image processing, testing for safety critical systems. It can be
used in spell checkers where a list of probable words is given to check the misspelled word. A comparative study was
done between PI controller and Fuzzy controller where the design and implementation of Fuzzy logic for level control
was discussed. It was found out that Fuzzy Controllers provided more stable and improved output for level control. It
requires less settling time than P1 controller and removes overshoot present in PI Controller [1]. Artificial Intelligent
Fuzzy Logic Controller (FLC) was used to control speed of the train. An emergency switch was introduced to override
the fuzzy logic during an emergency condition. Simulation was done in MATLAB Simulink to examine the working of
FLC design & the speed control is achieved accordingly [2].

Researchers from Tennessee State University developed multilevel fuzzy logic for control of turbine engines. In this
system, a single input single output (SISO) system was used to control the fuel flow. A fuzzy logic was implemented
on the SISO system and its performance was compared with that of the existing proportional integral (P1) controller [3].
Fuzzy model was designed to determine the maturity of fuji apples. The outcome of the fuzzy model gave the the value
for the level of maturity of fuji apples, which are divided into: raw, half-ripe and ripe [4]. Professor Anish Benny and
his team developed an intelligent control method using a Fuzzy Logic Controller implemented on a DC-DC converter
device. The system was aimed for maximum power point tracking of a photovoltaic system under variable insolation
conditions [5]. The self-tuning fuzzy PID controller was designed in controlling the position variation of
electrohydraulic actuator, in Malaysia. The output of the system was compared with pole placement controller [6].
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Hardware implementation followed by software approach has been discussed for temperature control system using 8-
bit microcontroller [7]. Development of fuzzy logic water bath controller has been developed by Malaysian researchers
to control the liquid temperature in the water bath. In this system, fuzzy logic controlled is designed based on inputs
received from thermal transducer sensor [9]. Fuzzy logic can also be implemented in Automated Car braking system
where the controller has to brake the car when the car approaches an obstacle [10]. Fuzzy logic based image processing
can be done for accurate and noise free edge detection and resulting edge can be enhanced using Cellular Learning
Automata (CLA) [11].

Professor Asif Khan and his team has discussed an approach of medical image processing using fuzzy logic
contributing to solve medical problems in diagnosis and visualization [15]. Researchers from Korea have demonstrated
a Fuzzy Logic Controller which maintains the constant temperature of refrigerator, improving the efficiency of it [25].
It is found out that Fuzzy logic is way more advantageous than that of traditional controllers. In traditional controllers,
detailed physical properties of the controllers have to be known. Here most systems are too complex, thus needing
idealization and conditions in which they work are fairly constricted within a range. Fuzzy logic, on the other hand
does not need much knowledge of the system. The system does not need to be idealized for implementing Fuzzy logic
on it. The outcome will be more robust because of wide range of variability in the inputs.

Il. METHODOLOGY
The process of changing a specific value into fuzzy value using different fuzzifiers or membership functions is said to
be Fuzzification. Defuzzification is the process in which these fuzzified values are changed into crisp logical output

by using rule based training. The Fuzzy Inference System (FIS) implements both of them.

It typically has three parts-

1. Input,
2. FIS editor, and
3. Output.

The Input has different membership function which converts crisp inputs into fuzzified form. These fuzzified inputs
are sent to the FIS editor and rules are set according to the given conditions to get the de-fuzzified crisp output.

We have taken into consideration six input parameters, fuzzified it using membership functions, then added the
required conditions to establish the rules and procured the required temperature inside the room as output.

The six input parameters are:

Cloud content (0 to 8 oktas),

Humidity (0 to 100 percent),

Temperature outside (0 to 40 degree Celsius),
Rainfall (0 to 100 percent),

Pressure (990 to 1030 bars), and

Wind (0 to 360 degrees).

RN

These parameters are used to control the temperature inside a room with proper calibration. Thus, in this way the
model of the temperature control system is developed by training the input parameters using rule based system as
shown in Fig 5.
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The schematic diagram of the algorithm for this research is shown in figl. and the input and output parameters are
defined in fig2.
The entire algorithm is implemented using MATLAB R2017a.

I11.EXPERIMENTAL RESULTS

Fig3. shows the graph of the output variable ‘temperature inside the room’ with the membership functions- low,
medium and high, each defined for a specific range. Fig 4. shows the graph of the membership function of input
parameter- cloud content and Fig7. depicts the surface viewer which is a 3D structure with cloud content in the X axis,
humidity in the Y axis and temperature inside the room in the Z axis.

FIS (Fuzzy Inference System)

|

Determining the input parameter
variables and output parameter
wvariable.

1

Selecting membership function for
input and output and setting their

range.

l

Setting the rules to predict the
output.

|

Predicting the output according to
the given inputs.

Fig 1: Schematic diagram of FIS algorithm
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4| Fuzzy Logic Designer: Temperature Predictor
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Fig5. Rule based training.

Copyright to JIRSET DOI:10.15680/JIRSET.2018.0707013 7683


http://www.ijirset.com

ISSN(Online): 2319-8753
ISSN (Print): 2347-6710

International Journal of Innovative Research in Science,
Engineering and Technology
(A High Impact Factor, Monthly, Peer Reviewed Journal)

Visit: www.ijirset.com
Vol. 7, Issue 7, July 2018

4 Rule Viewer: TemperaturePredictor 58 x

File Edit View Options

cloud_contant=4 Humidity = 50 Temperature__outside =20 Rainfall = 50 Pressure = 1.01e+03 Wind = 180 Tanpecale. Kids_Hie._mons 2
[ = ] = [ =] [ ] [ = [ ]
[ — ] [ [ ] [ ] [ =1 [ ]
[ | [ [ ] ] [ ] [ ]
[ =1 == [ ] [ sl [ ] [ ]
= ] [ [ ] [ ] [ —] [ ]
[ —1 [ [ ] — ] [ ] | ]
[ = [ [ ] B= ] [ ] [~ ]
[ =il [ [ ] [ ] [ = [ —— ]
[ —1 [ [ ] [ —] [ ] [ ]
[ | [ [ ] ] [ —1 [~ ]
— ] [ [ ] [ —] C ] [ =
[ ] [ [ ] [ ] C ] [ —}
[ 1 [ [ ] [ — ] | 1 [ — ]
== ] [ = ] [ ] [ — [ ]
[ ] [ [ ] [ —] [ ] [ ]
[ ] = [ ] = ] [ | [ =]
[ ] [ [ ] = ] [ ] [ =
[ ] [ [ ] [ =1 = ] = ]
] = [ ] [ = [E= ] [ ]
] [ [ ] [ ] [ == [ ]
] [ [ ] [ ] [ | [ ]
] [ [ ] [ ] [ | [ — ]
] [ [ ] [ ] [ = [ — ]
] [ [ ] = ] [ ] = ]
] [ [ ] G ] [ ] [ ]
] [ [ ] [ ] [ —1 [ ]
] [ [ ] — ] [ ] [ ]
[ [ ] [ —| === | [ ]
[ [ ] [ ] C ] [ ]
[ [ ] [ ] [ ==t [ ]
Input: Plot points: Move: | |
14,50;20:50;1010;180] 101 down up
Opened system TemperaturePredictor, 30 rules | |
Help Close
Fig6. Knowledge base.
4 Surface Viewer: TemperaturePredictor - X
File Edit View Options
E
8
£
2
I
®
=
5
E
&
Humidiy W cloud_ content
PR cloud__content [ Rt Humidity v REARERE Temperature_inside__the__room ~
X grids: ¥ grids: |
15 15 Evaluate
Ref. Input: Plot points: |
[NaN NaH 20 501010 180] 101 Help Close
Ready

Fig7. Surface Viewer.
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IV. CONCLUSION

In this paper, an attempt has been made to devise a temperature controller using the fuzzy logic. The initial results

obtained from this study are very encouraging, even with a very small amount of input and output parameters. Though
the present investigation shows a promising future of Fuzzy Inference System (FIS) for this kind of automation
applications, but actual challenge lies on real time implementation of FIS.
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