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ABSTRACT

Technological developments that are currently very helpful in work, one of which is in the agricultural sector. Farmers currently do not use technology,
even though using technology can help farmers in completing their work. This study used the fuzzy logic method to control the temperature and humidity
of corn. Several previous studies have focused more on making corn drying devices so they cannot remotely monitor temperature and humidity in corn.
The aim of this research is to create an loT-based corn temperature and humidity control system with the fuzzy logic method. This research focuses on
making tools and systems that can monitor corn temperature and humidity remotely by utilizing a mobile application. The results of this study were two
tests, the first experiment used corn with low or wet humidity and normal temperature while the second experiment used corn with high temperature and
low humidity. The first experiment in the drying process showed a significant increase from the corn moisture value which was initially 400 to 649 in
15 minutes, while from 649 to 1003 it took 10 minutes. The second experiment took approximately the same time as the first experiment, which was

about 15 minutes. When the humidity value has started to rise from 759 to 1005 it only takes approximately 10 minutes.
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1. Introduction

Technological developments that are currently very helpful in work,
one of which is in the agricultural sector. Farmers currently do not use
technology, even though using technology can help farmers in completing
their work. Technological developments in the agricultural sector have
brought significant changes to the process of making farmers' jobs easier
[11-[9].

Corn is one type of plant that is multi-purpose and strategic to develop.
Corn plants are currently not only used for food but also for animal feed
and industrial raw materials. Corn production based on data from BPS
(2022), corn production in (2021) is above 23 million tons of dry shelled
corn, an increase of 0.60 million tons. The increase occurred on the island
of Java as much as 0.46 million tons [10]-[16].

Research conducted by Ubaidillah M in 2019 involved the design of a
plc-based drying device for agricultural products. In this study, manual
control was still used so that it could not monitor the condition of corn in
real time at a distance [17], [18].

Internet of things (10T) is a concept that aims to take advantage of
continuously connected internet connectivity. The development of IoT is
currently very rapid so that it can influence both individuals and groups that
can help make human work easier. The benefits of 10T are many, one of
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which is controlling electronic devices remotely via a computer network
[19]-[69].

This study used the fuzzy logic method to control the temperature and
humidity of corn. System implementation will be designed in a mobile form
so that it is easier to monitor the temperature and humidity of corn by
utilizing 10T as a technology that can help maintain the quality of corn after
going through the storage process.

2. Methods

2.1. System Design

In terms of the components needed, their respective functions will be
explained as follows :
1. DHTL11 sensors
Used as input for monitoring the temperature in the room
occupied.
2. Soil sensors
Used as input to monitor the moisture content of the corn
contained in the tool.
3. ESP 8266
Used to perform processing on the input provided by DHT11
which is then used to activate other components.
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4. WI-FI module
This section is used as a tool for communication between
Android smartphones and the ESP 8266 microcontroller.

5. Android smartphones
This section is used as a sender of commands on the ESP 8266
microcontroller by utilizing the existing wifi on the smartphone.

After the function of each component is mentioned, it can be seen
regarding the system circuit shown in Figure 1.

@a.

Figure 1. System Chaining
The components used consist of electrical and mechanical components.
These components can be combined on the ESP 8266 board with pin
initialization which will be shown in the design circuit on the hardware,
which will be shown in Figure 7. Before that, you can see about the
flowchart travel. The following is the flow of the humidity and temperature
monitoring program described in the flowchart of Figure 2.

v

Figure 2. System Flow

The flowchart above explains the flow of the system, starting from
making a declaration on the variable from the output provided, then the
sensor reads the variable used as a comparison input for fuzzification, then
the results of the fuzzification are converted into a fuzzy form which is then
adjusted to a predetermined rule base. In the rule base, various comparison
conditions between sensor inputs have been read; in the rule base, it affects
the output to be produced, followed by the defuzzification process, which
is a change from the fuzzy result to a real number which is then displayed
in the results. If the program has not been exited, the sensor reading is
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repeated continuously and the results shown will be different. If you exit
the loop program that has been running will stop.

After discussing the flowchart, it is continued with reading the block
diagram of the flow contained in the ESP 8266 microcontroller shown in
Figure 3.

Figure 3. Microcontroller Block Diagram

The block diagram in Figure 3 shows the system flow of the
components used. Starting with determining the settings on the input used
then processed by the ESP 8266 microcontroller which detects the output
of the output will produce feedback because the program detects it
continuously. The feedback generated through a comparison between the
two sensors, namely the DHT 11 sensor and also the soil moisture sensor
from the feedback that has passed through the two sensors, is then re-
detected by the ESP8266 microcontroller. The loop in the system flow
continues until the program is stopped or changed.

The circuit block diagram for the entire tool process is shown in Figure

Figure 4. IPO Chart

Figure 4 illustrates the system block 1-P-O diagram which explains how

the process of running a system is as follows :

1.  Theinputstarts from the sensor readings produced by the DHT11
sensor as a temperature sensor and soil moisture as a humidity
reading sensor, from the sensor readings a comparison is made.

2. The comparison process of the ESP 8266 microcontroller process
which performs several conditions on the sensor reading results,
from the sensor reading results is determined the results that affect
the output.

3. Output is generated from data processing by arduino sent by
sensors. After sending the output is divided into two, namely
hardware and software output. The hardware output is also read
by the software. Hardware output in the form of rotation on the
fan which is sent to the bluetooth module or Wi-Fi module shows
how many rotational speeds occur on the fan, and also the
software output from sending values by the ESP 8266
microcontroller is sent to the bluetooth module or Wi-Fi module
to run or enter results on reading temperature, humidity, and fan
rotation data into an android. Android is used to display the results
of humidity and temperature readings, peel indicators, and also
the rotation state of the fan.
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2.2. Data Collection Technique

The data collection used in this study was to use data collection by
reviewing previous research and also testing the tools used to see if the data
generated were appropriate.

2.3. Software Design

The layout design of the software when it is first run is shown in Figure

|

Figure 5. Software Design
The application design above is the initial design of an Android-based
corn temperature and humidity control application in making this
application using Android Studio. In the application there is a "start" button
to enter the dashboard page, as shown in Figure 6.

Figure 6. Dashboard Page
In Figure 6 above there is a display or design that has several features,
namely the back button, temperature value, humidity value, and also
features how the condition of the fan is when the two sensors read the
signal.

2.4. Hardware Design

The series of temperature and humidity control systems in corn is shown
in Figure 7.

381

G
=

886.

ONOIINES @

G — —

kil
vea

Figure 7. Hardware Design
Figure 7 above shows the hardware design of the design plan that will
be carried out on the microcontroller, such as the configuration of the pins
used as senders or input readers from the DHT 11 sensor or soil moisture
sensor. Pin configuration can also be done at the output for voltage
regulation which was originally digital and converted to analog by using
analog pins. After doing the wiring, you can enter the available programs.

3. Result

Firebase by entering an account into Android Studio. After entering a
Google account, an account from Firebase can be created and connected.
How to connect it yourself by creating several variables that can be made
in firebase and included in the source code. This application has 3 variables,
namely Moist, Temp, and fan, each of which is used to connect from
firebase to a TextView that has been given a different id, such as
temperature and humidity. The first time the application is run the results
of the application will display a value of 0 because the program from the
Arduino IDE has not been executed, for the initial appearance and data of
these values are shown in Figure 8.

Figure 8. Initial VValues From Firebase
The following is a display of the application when the values of the
variables in firebase are 0, shown in Figure 9.
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Figure 9. Display When Values is 0

After successfully making the application and firebase connected, input
the source code into the Arduino IDE application and compile it to run the
program, the results of the program above display several conditions,
namely the fan is slow, the fan is slow, and the fan turns off depending on
the reading of the sensor value. fan condition is determined. Before
conducting a circuit experiment on corn, several tests were carried out on
the conditions of the circuit to find out whether the circuit was working
properly and correctly. The first test was carried out for the "slow fan"
condition, shown in Figure 10.

Figure 10. Testing The Condition of The Slow Fan

In testing the conditions of the "alon fan" has several errors in its output.
When in this condition the fan can only rotate when the delay from the
sensor reading repeats, because the delay is 0.2 seconds, the fan is active
when the program has read the temperature and humidity values every 0.2
seconds, in this condition also the output or rotation that occurs the fan
becomes slow because the output value has been changed from 1023 to 500
initially, causing the fan rotation to slow down because the voltage is not
fully released.

In the next test, testing is carried out with the "medium fan" condition.
This condition is a condition where the fan is between fast and slow, for the
output value it is given a value of 800. In this condition the fan rotates
normally, unlike the "low fan" condition. in the "medium fan" condition, it
runs according to the desired destination, the fan does not rotate, waits for

the reading of the signal every 0.2 seconds, the fan only changes mode when
the humidity value is higher or conditions change, as can be seen in Figure
11.

Figure 11. Testing The Condition of The Fan is Being
In the next test, it was carried out under the "banter fan" condition. In
this condition, the fan rotated quickly or normally because the value of the
output did not decrease, namely 1023, shown in Figure 12.

Figure 12. Testing The Condition of The Banter Fan
In this first experiment, it showed that the humidity of the corn was 400,
so it was very humid and the temperature stated normal with the condition
of the fan at best, can be seen in Figure 13.

Figure 13. First Test View
After 15 minutes of the first test, the humidity in the corn has started to
decrease, which is worth 687 and the temperature has started to decrease so
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that the humidity has decreased significantly from before, so the fan starts
to reduce its speed. Changes in corn temperature and humidity can be seen

in Figure 14.
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Figure 14. Conditions when humidity Decreases

Testing under fan conditions shows things that are not much different
from testing under fan conditions at best, because the data sent via the
ESP8266 is data in real time so that it directly matches the speed of data

transmission, the display of the application is shown in Figure 15.

Figure 15. Display When Humidity Decreases

10 minutes after the test is finished, the corn moisture value has reached
more than 1000, the corn moisture is getting smaller so the fan will decrease
again, then the application will display the fan condition as "slow fan", as

shown in Figure 16.
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Figure 16. The Humidity Display is Decreasing
In the second experiment this was carried out using wet corn with a
higher corn temperature or you could say it was hot, this was done to get
different results and goals from the first experiment. At the time of the
experiment the corn conditions were wet and had a high temperature, the
resulting output was a "blow fan" this happened because the desired result
was that the temperature of the corn could drop significantly, shown in

Figure 17.
L
-

Figure 17. The Second tes tis at High corn Temperatures
Within 10 minutes after carrying out the test, the temperature and
humidity of the corn decreased but not as significantly as the first
experiment. This is because the fan tries to lower the temperature first. The
display of the application after the temperature drops can be seen in Figure
18.
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Figure 18. Results When The Temperature Start To Drop Under Fan Figure 20. The Results of Temperature and Humidity Have Decreased
Conditions at Best Data on the time needed to make corn conditions from moist conditions
The figure above shows that the condition of the fan is still “low speed to dry corn conditions are shown in Table 1.
fan”.

Within 15 minutes the humidity has started to decrease again, so the fan Table 1. Time Span
condition will change to "medium fan" or the fan will start to reduce speed

because the humidity has started to decrease to 759, shown in Figure 19. First try Second Try
Time | Temperatu | Time | Temperatu
No require re and require re and
d Humidity d Humidity
SATA REALTAME DA SENSOR 1 - 27° & 400 - 41° & 496
2 10 27° & 649 10 28° & 497
minute minute
3 15 27° & 1003 15 28° & 759
minute minute
4 - - 10 28° & 1005
minute
Tota 25 minute 35 minute
I

The test data that has been carried out in the first experiment and the
second experiment are shown in Table 2.

Figure 19. Results When The Fan Starts to Decrease in Speed Table 2. Test Results Data

Within 10 minutes the humidity value has decreased again, namely to a

value of 1005 so that the humidity has decreased, then the fan condition N First Try Second Try
will become "slow fan", the display of the "slow fan" condition. In this 0
second experiment, the time needed to reach the desired dryness point with Far_] . Temperatu Far_1 . Temperatu
a total time needed is 35 minutes, the time also depends on the temperature Conditio re and Conditio re and
n Humidity n Humidity

in the corn, shown in Figure 20.

1 | Fast Fan 27° & 400 Fast Fan 41° & 496
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N First Try Second Try

o

2 | Medium 27° & 649 Fast Fan 28° & 497
Fan

3 | LowFan | 27° & 1003 | Medium 28° & 759
Fan

4 - - Low Fan | 28° & 1005

4, Conclusion

The results of this study refer to the first experiment using corn with
low or wet humidity and normal temperature while the second experiment
used corn with high temperature and low humidity. The first experiment
during the drying process showed a significant increase from the corn
moisture value which was initially 400 to 649 in 15 minutes, while from
649 to 1003 it took 10 minutes.

In the second experiment using corn with high temperature and
humidity values. After 10 minutes the fan can only reduce the temperature,
while the humidity decreases but not too significantly, while when the
decrease in the value of the "fast fan" and “medium fan" conditions, the
time needed is approximately the same as the first experiment, which is
around 15 minutes. When the humidity value has started to rise from 759
to 1005 it only takes approximately 10 minutes.

In the first and second experiments, the time difference was quite long,
which was 10 minutes.
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