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ABSTRACT 
 
This paper is meant to highlight and discuss the facts and uses 
of fuzzy logic in terms of a temperature controller. The 
purpose of this temperature control system is to heat a room to 
a specified temperature then tries to maintain it at that 
temperature in a controlled manner.  This paper will highlight 
different possible concerns done in the system and possible 
solutions to this fuzzy logic pattern. The applications are 
far-reaching as the temperature control can be depicted and 
used in multiple control systems such as control temperature 
in air conditioning units, generators, temperature for 
aquariums, etc. All these applications with fuzzy logic can 
help dictate the amount of energy used constantly to save 
power while achieving the needed amount.  The fuzzy logic in 
temperature control systems can vary and the truth table for 
the logic system may vary widely as well. However, the main 
point of the system is to create and apply control correctly. By 
making use of built-in functions that can potentially correct 
errors and predict patterns in terms of date and time of the 
year, the time of the day and the flow of air, etc. It can 
effectively correct and make adjustments for the temperature 
correctness. 
 
Key words: Fuzzy logic, Temperature control, feedback 
system, control system. 
 
1. INTRODUCTION 
 
Fuzzy logic is a form of representation of knowledge suitable 
for concepts that can not be defined exactly but also depend 
upon their contexts. With fuzzy being defined as something 
not clear, distinct, or precise or something that is blurred [1]. 
The human brain can comprehend uncertainties, vagueness, 
and judgments, and computers can only play around precise 
evaluations; fuzzy logic is the process of mixing the two 
techniques. Fuzzy logic differs away from classical logic with 
statements that are no longer yes or no, high or low, or true or 
false [2]. 
 
In the fuzzy logic, it tries to simulate the decisions that can be 
done by humans through the use of truth table or values which 
symbolizes yes or no, one or zero, These symbols can create 

rules and possible parameters through a rule-based automatic 
controller, which establishes these rules. These rules 
following the creation of the parameters as it sets up follow a 
nonlinear mapping and following this will perform actions 
based on these rules. These systems are based, as stated above 
in rules or principles based on uncertainties and probabilities 
based on the given task it must accomplish. With certain 
statements being true it must establish correct to a certain 
degree or fold [3,4]. 
 
Object classes in the real physical world more often do not 
have precisely defined criteria of membership, as there would 
be some as animals such as dogs, cats, etc as its members and 
exclude trees, stones and such as its members although such 
objects as starfish, bacteria have an ambiguous status with 
how they are classified concerning the term or class of 
animals and the same kind of uncertainty comes up in the case 
of a number such as 20 about the “class” of all real numbers 
which have a value greater than 1 [5]. 
 
2.  BACKGROUND OF THE STUDY 
 
Implementing a temperature control system is something not 
new today as it is presented in most smart homes nowadays. 
With smart TVs and smart air conditioning units, these are 
just some of the everyday appliances that people use as a basic 
commodity. Applications of temperature controls at home not 
only apply to AC units but also to fridge, heaters, boilers, and 
humidifiers in the house [6]. Applications of the temperature 
control can also apply elsewhere too. Such as greenhouses 
wherein the application of the services is paramount in the 
survival of the plants especially in colder or warmer areas 
with plants that are relatively fragile and difficult to keep 
alive. Meanwhile, in factories and power plants, generators 
must be kept not beyond certain temperatures lest it may 
overheat and damage the system [7]. 

 
These systems provided can be made use of to create and help 
in the creation of works that can be applied in all scales of 
applications. As seen, being able to be more efficient in the 
application of temperature control materials can also affect 
the power usage and consumption simply by being able to 
constantly what is a comfortable temperature for home air 
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conditioning units, it can provide far more effective means of 
efficient energy management and also temperature control by 
taking into account the presence of humans in there. With 
humidity sensors also affecting temperature, it is far able to 
give a comfortable experience while not needing human 
interactions with it. Minimization of human interaction 
provides less room for error and can create ideal situations or 
scenarios that can also deal with environmental inputs such as 
the current temperature outside, humidity lighting, etc. This 
way, it also positively affects greenhouses in terms of fuzzy 
logic automation of the temperature control as plants tend to 
thrive far more in certain humidity or atmosphere. As such it 
can create and enhance the production of the greenhouses by 
assisting in the growth of the vegetation of the system. 
 
3.  STATEMENT OF THE PROBLEM 
 
In this journal review Esque document, the problem for the 
usage of the fuzzy logic system to function effectively in the 
temperature control systems settings. With this, however, 
making use of the fuzzy logic can be dependent on multiple 
scenarios and variables which can change the outcome of the 
problem. Fuzzy logic follows a certain rule of uncertainty and 
uses the basis of a percentage to function properly in the 
problem. So by assumption, through the collection of the 
variable, the program control system should be able to 
correctly predict wherein the considered rhythm or flow of 
temperature needed to optimize the temperature being 
required. These variables can be humidity, current outdoors 
and indoor temperature, dust in the air, the flow of air, etc. 
And the speed of transition or change of temperature can be 
another deciding factor in how the flow is improved. These 
are parts or systems that may change depending on location 
and atmosphere and vertical height of the room. As such the 
table fuzzy logic table must be able to handle all of these 
variables. 

 
The everyday life of a human, with the sudden increase and 
decrease of ambient or room temperatures to our surroundings 
especially with the effect of global warming with it, increases 
the temperature of our surroundings by at least 2 degrees 
centigrade in the next century [8], which could be even faster 
nowadays with how low-class companies still take advantage 
of gas-powered machinery without proper disposal of fuel 
deposits, not everyone can adapt to the sudden rampant 
changes in the temperature of the room they are currently in, 
also at the same time we do not always know the exact 
temperature by measurement as we do not always have the 
tools to measure this exactly [9]. 

  
With this, we are going to apply a fuzzy logic controlled 
temperature control system as there would be a set range for 
what is ‘hot’ for an individual or a group of people to be able 
that the room air conditioning or whatnot would adapt to what 
is needed at that time disposal [10,11]. 

4. SIGNIFICANCE OF THE STUDY 
 
A fuzzy temperature control and recovery system is not new 
in the industry as it proves useful in many fields with not only 
for a room temperature control system but also for monitoring 
of industrial equipment, plants, etc. [12, 13, 14, 15]. Not all of 
these used a fuzzy logic system since they would rely more on 
precision as these objects most likely need accuracy 
concerning operating temperatures and whatnot [16]. The 
average human being has no bearing for an actual temperature 
reading, but people tend to say what they feel for an 
environment such that it’s ‘too hot’ or ‘too cold’ for the 
current temperature, this is where we had to input a fuzzy 
logic implication instead with the usual direct data 
manipulation with a certain temperature to operate the system 
to either cool down or warm up the room.  

 
The system application would deem useful for other 
applications and the successful implementation of this kind 
would be good proof to show the effectiveness of such 
systems. [17,18]. A properly temperature-monitored 
environment is ideal especially for the medical field as some 
patients would need that they be in a temperature-specific 
place depending on their medical condition as their bodies 
may react badly to sudden changes of temperature or with 
how the room may not go together with the external 
environment sudden changes of climate [19, 20].  

 
As seen in the introduction and background of the study, the 
main significance of the study is that the quality of the 
temperature can depend on a lot of things and that through the 
improvement of the factors such as the efficiency of the usage 
of air conditioning units, etc. It can greatly affect the 
comfortability of the person or home in a question/ These 
control on materials can help in the fridge heater, boiler 
humidifier systems and air conditioning units in a home. 
Combined with the Internet of things approach, systems could 
be created wherein it can quickly turn on and be ready and 
correct the temperature at the correct time or by the time the 
owner reaches the home. Another point of the statement is that 
the fuzzy logic can help in the growth of vegetables by always 
changing the temperature to the ideal temperature of the 
vegetable. As vegetables grow, they are subject to varying 
temperatures, humidity, and even weather of the outdoors. By 
placing it within a greenhouse the temperature can be changed 
to favor the growth of the vegetable. However, temperature 
change still affects whatever the temperature of the 
greenhouse is. As such, it may help in consistently changing 
the temperature of the system by providing a fuzzy logic 
control system that can control the temperature without the 
need of the owner having to constantly check for the optimal 
temperature. 
 
5. DESCRIPTION OF THE SYSTEM 
        
The system would operate with a temperature sensor to be 
able to get data on the current temperature data inside the 
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room which can be done with a DHT module so sufficient 
data can be gathered together with humidity readings as well. 
Then the data would be processed by a small microcontroller 
programmed with fuzzy logic code implementation then this 
microcontroller controls the airconditioning system with the 
feedback controller to guarantee the desired response of the 
output. Figure 1 shows the Flowchart of the Feedback System. 
 
6. METHODOLOGY 
 

 
 

Figure 1: Flowchart of Feedback System 
 
The system would generally have two inputs where one would 
be user-inputted as to set the temperature setting desired then 
the second input would be sensor-collected data for a more 
accurate data gathering (figure 1). Then this sensor-collected 
data would now be fuzzified to be able to compare it with the 
fuzzy rules then proceeding to the proper feedback response 
from the fuzzy rule output then the process continues for it to 
continuing gathering data to be able to maintain the chosen 
temperature setting. 
 

7. REVIEW OF RELATED LITERATURE 

This part of the paper aims to discuss more of the terms that 
are going to be used for this paper with the help of 
supplementary papers and other journals presented in this 
part. The pieces of literature reviewed were mostly somehow 
a direct implementation of a system which would be highly 
similar to what our proposed system going to be, with it being 
a temperature control system managed by a fuzzy logic 
controller to be able to maintain the output at the desired level 
of either hotness or coldness 

7.1 Temperature Control System using Fuzzy Logic 

This document implemented a low-cost temperature control 
system with the use of a 4x4 keypad, an lm35 temperature 
sensor, and an analog to digital converter to convert the 
analog value into digital and feed it into the fuzzy controller 
with an LCD to display current values. The controller then 
calculates the difference among the set values and the current 
values while considering as an input variable of the fuzzy 
logic, by the process of fuzzification, the controller then 
calculates its membership. The rule base in an inference 
system outputs the membership value that was previously 
calculated. The defuzzification now comes into place where it 
calculates the actual value of the pulse width modulated 
output, which becomes an input now, for the heater and the 
fan which is the output of the control system. The process is 
composed of a heater, fan, and temperature sensor, with the 
amount of current flowing through the coil being the deciding 
factor of the temperature of the thin metal plate. The fan is 
now placed strategically near the heating element while the 
amount of power delivered to the heater and the fan will now 
be controlled through a set of code inputted into the 
microcontroller serial port. The microcontroller now outputs 
the pulse width modulated signal into the MOSFET to deliver 
the desired voltage level for sufficient powering the heater 
and fan.  

All these were implemented without the need of a special 
software tool unlike most fuzzy controllers with numerous 
rules running on a computer system, a unique fuzzy logic 
controller was used with a small number of rules and simple 
implementations demonstrated to solve a temperature control 
problem with various dynamics or variable time delays 
commonly found within the industry. 

7.2 Fuzzy Logic Based Water Bath Temperature Control 
System  

The research objective was to implement a fuzzy logic 
controller for a temperature control system, the process used 
is one of the commonly used processes being implemented 
currently in the industry, a Water Bath Temperature control 
system [21,22]. The system consists of a water tank where the 
cold water enters from one side of it and hot water should be 
leaving the other side with the aim to have the output water at 
a targeted temperature by the user. A set of assumptions was 
done as well, the volume of the water tank should be at a 
constant level, the inlet flow rate should equal the outlet flow 
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rate, there should be no change of state and uniform 
temperature should be maintained inside the tank.  

The implementation of Fuzzy Logic is deemed to be more 
effective when it comes to control systems and much easier as 
well. A fuzzy control system is divided into a single variable 
control system and the multiple variable control system as the 
water bath temperature controller uses a two-dimensional 
fuzzy controller. The system also has two input variables: 
error, E and change of error, dE, and one output variable, U. 
The computation structure of the fuzzy logic controller 
scheme is composed of fuzzification, the interference system 
then the defuzzification where the input to the fuzzy control 
system, would be the error and the change in error which are 
then computed from the referenced output. 

All of the membership functions for the controller inputs, 
error, and change of error, and the incremental change in the 
controller output for the fuzzy logic system are then defined 
on the common interval, a gaussian membership function was 
used with equal base and 50% overlap with neighboring 
membership functions. 

The executions of the system were now simulated through 
MATLAB with the objective goal. The system had presented 
the Fuzzy logic output where all of its gain parameters can be 
simultaneously tuned for a bathwater temperature process 
where the performance indices used was straight to the point 
and concise, yet all these yielded satisfactory results from the 
system response point changes and any other sudden 
disturbances possibly coming. 

8. THEORETICAL CONSIDERATION 

8.1 Fuzzy Logic 
Fuzzy logic is a form of representation of knowledge suitable 
for concepts that can not be defined exactly but also depend 
upon their contexts. With fuzzy being defined as something 
not clear, distinct or precise or something that is blurred. The 
human brain can comprehend uncertainties, vagueness, and 
judgments, and computers can only play around precise 
evaluations, fuzzy logic is the process of mixing the two 
techniques. Fuzzy logic differs away from classical logic with 
statements that are no longer yes or no, high or low, or true or 
false.  With Fuzzy Logic, linguistic variables are to be used 
which are the input and output variables of the system whose 
values are sentences or words from a natural language instead 
of the conventional numerical values. A linguistic variable is 
usually generally decomposed into some sets of linguistic 
terms such as short, average, tall; cold, cool, warm, hot; very 
low, low, average, high, or very high. The concept of a fuzzy 
logic system was conceived by Lotfi A. Zadeh, a professor 
from the University of California in Berkley, and he presented 
not as a way of control methodology but as a way of 
processing data and what not by allowing partial set 
membership rather than the crisp set membership or 
non-membership. This approach with set theory was never 
applied to control systems until the 70’s due to insufficient 
small computer capabilities before that period. Professor 
Zadeh had reasoned that people do not need precise, 

numerical information input and yet they are capable of 
high-adaptability control in their everyday life. 
 
8.2 Temperature Control System 
 
The temperature control system could be implemented with a 
Fuzzy Logic Controller (FLC). With conventional controllers 
being derived from control theory techniques while being 
controlled. Since the last two decades, there was already a 
substantial amount of research in the field of control of 
non-linear systems with fuzzy logic implementations. 

9. DATA AND RESULTS 
 
Figure 2 shows the Fuzzy logic idea 

 
Figure 2: Fuzzy logic idea 

 
Figure 3 shows the temperature of the Control System. 

 
Figure 3: Control system temperature 

 
Figure 4 shows the Control Block Diagram. 

 
Figure 4: Control Block Diagram 

 
 
 
Figure 5 shows the Control Graph of the System. 
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Figure 5:Control Graph of the System 

 
Figure 6 shows the Feedback Control Diagram. 

 
Figure 6: Feedback Control Diagram 

 
 
10. ANALYSIS OF DATA 
 
For the first image, it simply highlights how the fuzzy 
inference system works. The fuzzy inference system or the 
FIS is a system that uses fuzzy set theory to map certain inputs 
and correlate them to outputs that create a sense of detail and 
classification. It helps in the creation of details and 
applications in the system. 
 
For the control system temperature, this simply shows about a 
lump of coal-fired power plant that changes its load for 
regulation and model systems the creates a closed-loop 
system to create the needed changes. This closed-loop system 
is meant to handle the modeling of uncertainties. Possibilities' 
wherein there are strong variations in the system. As such the 
system is prepared for strong nonlinearity of load caused by 
the variation of the system and the possible effects in control 
performance 
 
The third shows the higher-order system of dynamics of the 
second super heater which can lead to a slower response to 
disturbances. Although still able to determine and change base 
on the temperature changes that it needs can still cause 
unnecessary stress towards the entire system. 
 
The disturbances in the SST system are multi-sources. The 
factors which can determine the load demand, stream flow, 
and combustion can determine and influence the main steam 

temperature. As stated above. It can determine and change the 
fuzzy logic as such the fuzzy logic must have the necessary 
tools to adapt depending on the circumstances and the 
possible changes to temperature due to the changes of 
multiple factors [23,24].  
 
Finally, the model is hard to build due to the complexity of the 
system as such the controller system of the SST control 
system should and must ensure a strong ability to combat 
disturbances and be highly adaptable to changes and a certain 
amount of good robustness to create a strict mathematical 
model. This system follows the logic patterns in the study of 
[25,26,27]. 

11. CONCLUSION 
 
As seen as the example in data and analysis and conclusion. In 
all types of systems, there can be a great number of 
possibilities of disturbances errors, factors, and variables that 
can affect a system. Due to this, there must be a way to make 
do with all of these variables within the system. Creating a 
fuzzy control must force the system to make do and have a 
larger truth table to make up for all the possible variables. 
 
 All of the unseen variables must also be taken into 
consideration. Although taking the fuzzy logic on the 
temperature control a bit far, these unforeseen variables must 
still be accounted for and as such, there must be a solution for 
these problems. There is also a greater deal of control 
difficulties created by unknown disturbances. As such the 
usage of higher-order dynamics and can depict the description 
of the prescribed systems. Stability analysis is also a key 
factor in guaranteeing coverage for these converges. 
Introduction to parameters may significantly improve the 
performance of the system. However, these parameters may 
be the result of a large trial and error which may be 
time-consuming in the long run. As simulations can be a 
greater alternative to the improvement of performances of the 
tracking and disturbance rejection. This can deal with the 
robustness and disturbance rejection questions simultaneously 
because these systems can not only be applied to first-order 
systems but also another high order system. 
 
For the included needed amount of work for each conclusion 
to take place the comparisons have to be made by keeping a 
smaller range of temperatures to simulate the smaller or more 
secluded aspects of the power ratios. However, the load 
variations and changes can also vary due to these possible 
consequences; As such designing prototypes to simulations 
may have to focus mainly on the variables before slinking into 
the testing of the possible other unknown variables that can 
sink into the system. 
 
Going towards the electrification and automation of the 
present agricultural vehicles provides flexibility in control 
which results in its full automation capability. Many problems 
in the field of agriculture have been resolved because of this. 
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The fast-paced technological advancements will likely further 
improve these systems in the near future to give the farmers a 
better yield and a better experience in their job.  

12. RECOMMENDATIONS 
 
As stated in the conclusion, the recommendations are for the 
unseen variables to be taken care of or to be put into 
consideration before making any considerable judgment.  
Fuzzy logic on temperature can function solely on the output 
of the desired object and the natural temperature of the area, 
however taking into consideration the temperature control for 
the unforeseen variable. A greater deal of control difficulties 
will take place. These unforeseen variables or factors may 
create disturbances within the system that will not take place 
in a prescribed and simulated system.  Usage of higher-order 
dynamics can vastly improve these circumstances however it 
may still lack the needed accurate output that must be done. 
As such occurrences of the stability must be a key factor in the 
determination of possible consequences and issues in the 
system. This is for the guarantee of coverage of these 
convergences. 
 
Parameters may be a reasonable goal or idea for the creation 
of this system. However, parameters can result in trial and 
error even when simulated due to unforeseen problems and 
the number of factors for the system. One cannot avoid human 
error, as well as such simulations, maybe a better option in 
terms of testing the proposed control system. Tracking the 
robustness of the system may be dependent on the level of 
order system the fuzzy logic is on so the creation of possible 
consequences and stability must be taken into account to 
determine the factors of the trial and error. Designs and 
mathematical formulations are once taken into consideration 
can help in determining the maximum capacity of the fuzzy 
logic. The maximization of the truth table while looking for 
details and designing the fuzzy logic based on the actual 
location of construction must also be taken into consideration 
to create the most effective fuzzy logic there is for 
temperature and control system for the regulation of the 
temperature. 
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