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Abstract - Along with the rapid development of existing technology, especially in the field of
information and the Internet of Thinks ( IoT ), which is developing so fast and producing a lot of
benefits to help humans both in the field of education and in manufacturing and agriculture. But
at this time there are still so many technologies that still cannot be implemented in certain fields,
for example like agriculture, where everything is still done manually so that it takes a lot of time,
costs and also more energy in the process. Such as the constraints that exist with Sufiagrifarm,
where in this case to meet the needs of temperature and humidity in Peppermint plants that
use a hydrophonic planting system it is still done manually by spraying the plants with a spray
that produces dew. Given these problems, this research aims to assist Sufiagrifarm in
overcoming problems in regulating temperature and humidity in peppermint plants so that
temperature and humidity compliance in peppermint plants can be carried out automatically
and can be monitored in real time. Development in this method is carried out using the SDLC
Waterfall method. This application was created using the Java programming language using the
MITApp inventor platform, for the tool itself it was made using an Arduino microcontroller with
the C programming language supported by several other devices such as Thingspeak. The results
of this study are to help fulfill temperature and humidity in peppermint cultivation at
Sufiagrifarm.
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1. INTRODUCTION

The development of science and technology, especially information technology has been
very advanced and has penetrated into every area of our lives. Almost all human activities use
the help of modern technology, from the industrial world to households and agriculture. Many
technologies that can be used automatically and repeatedly are very beneficial for human work
in terms of time and effort. In addition, the Internet of Things (loT) will make it easier for people
to carry out activities both at work and in everyday life. With this 10T, people can get information
anywhere and anytime because 10T itself uses internet media to send or receive information
using a device that has been programmed [1].

Sufiagrifarm is one of the SMEs that cultivates various vegetables with a hydrophonic
planting system such as pakcoy, mint leaves, red spinach, etc. Sufiagrifarm itself is an MSME that
is quite well-known in Slawi, Tegal Regency, Sufiagrifarm is an MSME that stands under PT.
Dimargatyo Teguh Jaya, in this case Sufiagrifarm itself is targeting its sales market to the
surrounding community, as well as educating the surrounding community. However,
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Sufiagrifarm has several obstacles in terms of agriculture, one of which is the cultivation of mint
which can grow at an altitude of 100-900 meters above sea level, at a temperature of 20-30 °C
and 80% - 95% humidity with full light intensity. Meanwhile, the average temperature in the
Sufiagrifarm field can reach more than 302C in the afternoon.
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Figure 1. Slawi City Temperature Data 202 2 Source: https://weather.com

Based on the background above, the problems faced can be stated as follows: how to
build a temperature and humidity control device that can be controlled in real time to maximize
hydroponic peppermint cultivation.

2. RESEARCH METHOD

The waterfall method is a systematic and sequential information system development
model [2]. In this study the waterfall method will be used , this method has a sequential and
systematic approach based on the stages of the System Development Life Cycle ( SDLC ) which
consists of five stages namely analysis, design, programming, testing. testing ) and maintenance
( maintenance ). And the following is a description of the stages in the waterfall method which
was carried out in this study [3]:

1. Analysis

In the scope of this analysis stage, the researcher will carry out an analysis of the system
requirements that will be executed later. Where in this stage the researcher collects the
necessary data, such as the temperature and humidity data needed in the peppermint
cultivation itself. Besides that, in this stage the researcher also conducted an analysis of the
needs of the tools and materials needed in making this tool.
2. Design

At this stage the author makes a design of the existing system model using a flowchart in
describing a system that will run by pouring out the logic that will be used. In this stage the
researcher uses the Unified Modeling Language (UML) which includes use case diagrams, activity
diagrams, sequence diagrams, class diagrams [4].
3. Programming

After the design stage, in this stage the author will start making programs so that the
device can work according to the algorithm that has been made, in this case the author uses the
C++ programming language in Arduino programming for making tools, while for the monitoring
application itself the author uses the Java programming language [5].
4. Testing

At this testing stage, the development of the modules that have been made for testing
will be carried out. This test is carried out to find out that the /oT device or monitoring software
can run properly, and there are no errors in the program. In this test the author uses the black
box method , where the tester only focuses on functional testing of applications and devices [6].
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5. Operation and Maintenance

This is the longest stage, because in this stage it is necessary to maintain the equipment
if there is damage or updates to existing technological developments, both functionally and
updates to existing software [3].

3. RESULTS AND DISCUSSION

3.1 Theoretical basis
The results of the analysis of the system running on Sufiagrifarm and the design of the
new system that has been proposed, the authors carry out the implementation in this study.
And the following is a sub-chapter regarding the results and discussion of " Making Temperature
and Humidity Control Devices in lot - Based Hydrophonic Peppermint Cultivation in Sufiagrifarm
Slawi ", namely:
1. He made Temperature and Humidity Regulators
In implementing the temperature and humidity control device in the peppermint
cultivation area, a tool was made to be able to fulfill the temperature and humidity
requirements.
2. Temperature and Humidity Monitoring Application Made
To assist the process of monitoring temperature and humidity, an Android-based
application was created so that it can be used in real time for monitoring needs.
3. Built an APl on Thingspeak
APl is used as a third party to store temperature and humidity data which is then sent
to monitoring applications. Data on thingspeak will be stored for later evaluation or repair of
the tool.

3.2 Analysis
3.2.1 Running System

To describe the procedure and explanation of the flow of data from the system that is
currently running, therefore | made, what is the process flow of the activity and who are the
actors involved in it. The following is a flowmap of the running system:

Operator / Farmer

Start

Check the temperature
and humidity of the
device

Spraying Mint Leaves

Confinuing other No
activities

End

Figure 2. Use Case Diagram
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3.2.2 Proposed System Flowchart
After seeing the system that is running, the researchers have a system that is considered

more effective in maintaining the temperature and humidity of mint leaves according to their
habitat. Here is a flowchart of the proposed system [7]:
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3.3 Design
3.3.1 Use cases Diagram

Figure 3. Use Case Diagrams
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use case is a series or description of a group that are interrelated and form a routine
system that is executed or controlled by an actor. Diagram use case describes the interaction
between one or more actors and the system created|[8].

User /
Farmer

3.3.2 Activity Diagram

> Check the water stock in the

T The tool is turned on

Temperature and humidity
are monitored through the
application

Figure 4. Use Case Diagrams

or activity diagrams are modeling carried out on a system and describe the activity of a
running system [9]. Considering the use cases and scenarios before the user activity diagram of
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the temperature and humidity device automation system on the Sufiagrifarm peppermint
cultivation is as follows:
1. Activity diagram of Application for monitoring Temperature and Humidity

Farmer

Monitoring application

Thingspeak

Start

Make sure the
device is connected
to the infemet

Open the
Temperature and
Humidity
Monitoring
application

Read tem perature,
#| humidity and data n
transmission tim e data

Fead tem perature,
humidity and data
transmission tim e data

O

End

Provides data on
tem perature,
hum idity and time
of data
transmission

Figure 5. Activity Diagrams

3.3.3 Sequence Diagrams

Sequence diagrams depict interactions by marking each participant with a lifeline that
runs vertically down the page and the order of messages by reading downwards on the page
[10]. The following is the sequence a diagram that will describe the interaction between objects
in the temperature and humidity device automation system on the Sufiagrifarm peppermint
cultivation, as well as explain in detail the process flow of the system used and explain the data

displayed.

Actor

|

I

|

|

|
e +

|

loT Tool

1: turn on the tool I

1.1: Send temperature and hun;idi‘ty data

Cloud

application

1.1.1: Send temperature and humidity data

i
1.1.1.1: Read tempermature and humidity data

Figure 6. Sequences diagram of Temperature and Humidity Regulators

3.3.4 Deployment Diagrams
Deployment or physical diagram describes how to deploy the information of the
components in the system infrastructure, on which machines they are located ( servers or

62



~JAlS

hardware), what are the network capabilities like at that location, server specifications, and

other physical things [11].

+
loTTool || _° requestdata . 5| cloud

application

Figure 7. Deployment Diagrams

3.3.5 Tool Design
Tool design is the process of designing and developing tools, methods and techniques

to increase manufacturing efficiency and productivity [12]. Prepare special machines and tools
for current production needs. This is the structure of the temperature and humidity control

device:

SIM 800L

LCD 16x2

Power Suplyl2viA

[AULIEL )

Subm ersible
PumpRelays

Figure 8. Tool Design

3.4 Programming
After all the design designs have been fulfilled, then to the programming stage which is a

series of instructions or statements in a language that is understood by the computer in question

[13]:
1. Arduino programming for making tools using the C++ programming language.

2. Monitoring application for monitoring tools using the Java programming language.
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3.5 Testing

The system testing technique uses Black Box Testing . Tests performed are only to verify
execution results using test data and to verify software functionality [14]. In this study, testing
was carried out using the black box method and testing tools, while the test results are as
follows:

1. Monitoring Tools and Applications

Table 1. Testing Tools and Applications for Monitoring Temperature and Humidity

No Test Scenario Expected results Research result Validation
1. Connecting DHT11 to | The DHT11 can read temperature | The temperature and Valid
Arduino Uno as well as 6x2 | and humidity, then displays the | humidity can be read by the
LCD dataona 6x12 LCD DHT11 and displayed on the
6x12 LCD
2. Connect SIM 800L to the | SIM 800L can connect to the | SIM 800Lis connected to the Valid
internet and connect to | internet and can read and send | internet, and data is sent to
Thingspeak temperature and humidity datato | thingspeak
thingspeak
3. Connecting 2 channel relay | The relay can turn on the pump if | The pump starts when the Valid
control to Arduino Uno the temperature of the cultivation | temperature of the
area is more than 30°C and or the | cultivation area is more than
humidity is less than 72% 30°C and or the humidity is
less than 72%
The relay can turn off the pump if | The pump stops when the Valid
the temperature of the cultivation | temperature of the

area is less than or equal to 30°C | cultivation area is less than
and or the humidity is more or | or equal to 30°C and or the

equal to 72%. humidity is more or equal to
72%.
4, Connecting 6x2 LCD on | LCD 6x12 Can display | The 6x12 LCD displays Valid
Arduino Uno temperature and humidity data | temperature and humidity
and tool processes data and the process of the
tool
5. Connecting thingspeak | Thingspeak can store | Thingspeak stores data that Valid
with Arduino using the APl | temperature and humidity data | is sent by the device/
keys obtained sent by the device/ SIM800L SIM800L
6. Open the temperature and | Applications can display | The application displays Valid
humidity monitoring | temperature and humidity dataas | temperature and humidity
application on the | well as the date of the last data | data and displays the history
smartphone transmission of data transmission

2. Tool Testing Results
After testing the system on the tool, the researcher also tested the tool so that it could
prove the tool's performance in regulating the temperature and humidity that had been
set on the tool [15]. And the following is the data from the testing tool:

Table 2. Tool Testing Results

No O'clock Temperature humidity Action Information
1 12:25 30° 75% Pump Off -
2 12:26 30° 75% Pump Off -
3 12:27 31° 81% Pump On -
4 12:28 32° 85% Pump On -
5 12:30 p.m 30° 85% Pump Off -
6 12:32 30° 85% Pump Off -
7 12:33 30° 85% Pump Off -
8 12:34 30° 85% Pump Off -
9 12:35 31° 85% Pump On -
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10 12:36 29° 85% Pump Off
11 12:38 30° 85% Pump Off
12 12:39 p.m 30° 83% Pump Off
13 12:41 27° 85% Pump Off
14 12:42 29° 85% Pump Off
15 12:43 31° 85% Pump On
16 12:44 32° 85% Pump On
17 12:46 29° 85% Pump Off
18 12:47 29° 85% Pump Off
19 12:48 30° 83% Pump Off
20 12:49 p.m 30° 83% Pump Off
21 12:50 p.m 0° 0% Pump On Sensor not read
22 12:51 30° 85% Pump Off
23 12:52 30° 85% Pump Off
24 12:53 31° 85% Pump On
25 12:54 31° 85% Pump On

From the results of the data obtained, the researcher can calculate the percentage of
success and failure of the tool in sending data obtained by the tool using the following formula:
Percentage (%) = (humber of shares) / (total number) X 100%

Success Percentage (%) = ( Failure Percentage ) — 100%
So:

Percentage (%) =1/25X 100% = 4%

Success Percentage (%) = (4%) — 100% = 96%

3.6 Monitoring Application Interface Display
1. Monitoring Application Icon Interface Display

Before entering into the application the icon of the application will be displayed so that
the application has characteristics to be immediately recognized by the user. On the logo/icon
of this application there is an image of water droplets which symbolize humidity and also a
thermometer which represents temperature.

2097 L5 g

Pendidikan

Figure 9. Monitoring Application Icon Display

2. Temperature and Humidity Data Interface Display
After the user enters the monitoring application, the user willimmediately be presented
with several data displays which include temperature, humidity data and information on the last
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data transmission sent by the device. This display is deliberately made so simple and easy to use
so as not to make it difficult for farmers when checking temperature and humidity in real time.

Temp Humi
30°C 95%

2022-01-23/ 08:36

Figure 10. Display of Monitoring Application Data

3.7 Tool Implementation
1. Display of Temperature and Humidity Regulators

The implementation of this tool aims to help farmers meet the temperature and
humidity requirements in peppermint cultivation automatically and can be monitored in real
time with the application of loT on Android-based tools and applications.

Figure 11. Display of the Temperature and Humidity Control Tool

2. Tool LCD display

The display tool for this tool is also equipped with an LCD to display temperature and
humidity data as well as ongoing processes, if the tool is running, adjusting the temperature and
humidity will display the words "Cooling Process" on this LCD display, and when the process is
complete, the information on the LCD will changed to "Good".
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Figure 12. LCD Temperature and Humidity Control Device

3.8 Thingspeak Data View

This tool also runs with Thingspeak as an APl and is also used to store temperature and
humidity data sent by the tool, from the data collected this can be used for monitoring the
success of the tool, maintenance, and can be used for future tool repairs [16].
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Figure 13. Thingspeak Temperature and Humidity Data

4. CONCLUSION

Based on the results of the analysis, planning, implementation and testing of the needs
of Sufiagrifarm researchers, the authors can conclude that:

1. Based on the data recorded in the implemented program, it can be concluded that the
temperature and humidity controllers of peppermint plants are able to read temperature
and humidity.

2. Thistool can also read the temperature and humidity periodically and send it to Thingspeak.
This allows temperature and humidity monitoring applications to read them in real time.

3. Evidenced by the data available on Thingspeak, this tool can be used to stabilize the
temperature and humidity of the peppermint growing area.
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