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1. INTRODUCTION

Indonesia is one of the countries whose economic system uses agriculture as one of the business
sectors for the community. Farming can play a role in meeting the needs of food consumption for the
community. One of the most popular agriculture in Indonesia is rice farming, and rice plants are one of the
primary needs for the general public, because rice plants themselves contain carbohydrates as a source of
human energy [1]-[4]. As a result of the attack of the bondol bird, rice production has decreased by 30-50%
[51-[7]-

Sparrows and bondol are types of pests from the bird class that eat grains, including also attacking
rice plants to eat the seeds or grains of the rice plants. These birds will usually flock or form groups in eating
rice plants which will start from morning until evening which is enough to make people feel worried because
it is very detrimental. The group of birds will number at least 5, and each group of birds will easily join other
groups. These bird pests will start to attack when the grains of the rice plants begin to turn yellow which
causes direct loss of harvest. Usually, farmers use traditional methods to repel these pests, namely by
stretching threads from one end to the other [8],[9]. However, there are still shortcomings in using human
power itself, such as feeling tired for the human, and a lot of time will be wasted because humans must stand
by at the farm until the bird pests are gone, and that is done every day. Therefore, it is hoped that there will
be changes in this matter, in order to help ease the activities of the community.

With the development of current technology, it can ease all activities that will be done by humans.
This is what drives humans to find and develop new things in creating or perfecting a work that is useful for
society and producing tools that make it easier and lighten human work, some even take over human tasks.
One of the developments in technology at this time is the internet, which can be used as a
telecommunications media and a control system for other devices from a distance while still being connected
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and connected [10]-[13]. The benefits of internet connectivity can be expanded if they are always connected
is the concept of the Internet of Things (IoT). The initial idea of the Internet of Things was first introduced by
Kevin Ashton in 1999 in one of his presentations [13]. The Internet of Things (IoT) is where all objects in the
real world can communicate with each other using the internet network as a connection [13]-[15].

Research on the Internet of Things (IoT) itself has been widely carried out, such as a pest repellent
for birds eating rice in rice fields based on Arduino Uno and a bird pest repellent based on the Internet of
Things using the blynk application as a data information display [16]-[20]. Based on the above information,
the author will use the ESP32 Devkit as the brain or controller to research and also use the telegram
application as a display of information data and also send commands to start or stop the device in the form of
messages. While the output, the researcher uses a milk can which will later be driven by a servo motor. The
bird pests that will be expelled are sparrows and bondol birds. In this study, the author uses the ESP32 Devkit
as a controller that functions to operate electronic devices remotely with faster performance than the Arduino
Uno. This tool will use 4 PIR (Passive Infrared Receiver) sensors on the four sides of the protected area to
detect the movement of bird pests that will approach, while the 20 Kg servo motor functions as a can driver
using a rope as a connection for expelling bird pests.

2. METHOD
The purpose of the block diagram is to describe the main system, the main process and also the
working relationships that exist in each component that is built. Figure 1. shows the form of the block
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Figure 1. Diagram block

The following are the functions of the block diagram in Figure 1: The power supply functions to
supply power or electrical voltage to the entire device, the NodeMcu ESP32 Devkit is a controller or
controller that functions as a data processor sent by the PIR (Passive Infrared Receiver) sensor which is
ordered by the client via the telegram bot, the servo motor here is the driver of the rice pest repellent (bird) so
that the rope connected to the servo motor vibrates back and forth which can create a sound on the can, the
PIR (Passive Infrared Receiver) sensor is used to detect the movement of bird pests around the area,
Telegram is used to send start and stop commands to the research tool that has been sorted remotely.
Telegram here also functions to display information data obtained from the PIR sensor later. Client
Monitoring & Notification: The client will access the telegram to monitor and only the client can access the
telegram bot page. Meanwhile, notifications have a function to warn users about conditions around the rice
plants if there is an abnormality. The internet itself is a connection or communication network. This network
will connect data to the telegram application on the smartphone.

ESP32 Devkit will receive information from the PIR (Passive Infrared Receiver) sensor, which
information is the detection of bird pest movements in the scope of its area, around 6-7 M. Then ESP32
Devkit will send the information with the help of an internet network to the application that has been
provided, namely telegram. ESP32 Devkit has an important role as the center of all systems. The PIR
(Passive Infrared Receiver) sensor in this final project functions as a monitor and detector of bird pest
movements around its area. While telegram on the smartphone there is a telegram bot that functions as an
activation and deactivation of the system from the tool. When start is activated on the telegram application,
the application command will be sent to the ESP32 Devkit using the internet network as a connection link.

Journal of Industrial Automation and Electrical Engineering, Vol. 01, No. 02, December 2024 : 145-151



Journal of Industrial Automation and Electrical Engineering ISSN: 3089-1159 O 147

After receiving the command from the telegram application, the entire system will be active and the ESP32
Devkit is ready to receive information data and sensor detection. If there is suspicious movement around the
area, the PIR (Passive Infrared Receiver) sensor will detect the discrepancy and send the information directly
to the ESP32 Devkit, then the ESP32 Devkit will process the information obtained, after which the ESP32
Devkit will send the information data to telegram using the internet network, so that a notification will appear
in the application on the user's smartphone. Then after that the ESP32 Devkit will order the servo motor to
move, and the servo motor will move back and forth with the rope as a connection between the cans. The can
will move by itself because the servo motor is directly connected to the can using a rope. So if the servo
motor moves back and forth, the can will be active and the can will stop when the servo motor receives the
command to stop. There are several cans in this final project, so that they make a louder sound.

Hardware design here consists of mechanical design and electronic design. Mechanical design is
making a design for the mechanics of the tool and electronic design is making an electronic circuit of the
tool. Mechanical design is a design or outline of the tool to be made. This tool consists of a box for the power
supply and esp32 components which has a height of 120 mm and a width of 107 mm. There is also a mini
rice field shape with a PIR sensor on each side as a detector and also a servo motor. The following is the
mechanical image form seen in Figure 2.
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Figure 2. Mechanical design. a) side view, b) top view.
Electronic design is a design or picture of the electronic circuit of the device. So this electronic

design will describe the installation of several components that are interconnected so that they can operate as
desired. To see more clearly the form of the electronic design can be seen in Figure 3.
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Figure 3. Electronic circuit design
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The software design of the tool in this study that will be made includes the telegram software and
Arduino IDE software. This study uses Arduino IDE which is software that uses the C/C++ language in its
programming, Arduino IDE is useful as a text editor to create, edit, code certain programs, and upload to the
specified board. Arduino IDE is not only used for Arduino Uno programming but can also be used for others.
Here is the form of Arduino software. The Telegram application is software used for chatting (a service for
replying to messages instantly) based on the cloud that focuses on speed and security. Cloud-based means
that users are facilitated in accessing one Telegram account from different devices and simultaneously. Here
is the form of the Telegram application interface. A flowchart is a graphical description of the steps and
sequence of procedures of a program. This flowchart is another alternative to replacing the algorithm. The
flowchart aims to describe a stage of solving a problem simply. The flowchart in Figure 4 is a description of
the program steps to give commands to activate the entire system of the tool to be created.

START

Inisialisasi [/O +
( )

PIR 3
mende-
teksi?

PIR 1
mende-

teksi?

Data informasi dikirimkan ke
aplikasi telegram

|

Motor servo
bergerak

4
r

Figure 4. Tool flowchart

3.  RESULTS AND DISCUSSION

The testing of this research tool was conducted in several rice fields owned by residents in the
village where the researcher lives, namely in Pesisir Selatan district. Figure 5 shows the rice fields of
residents where the proposed tool was tested.

Figure 5. Rice fields where the tool was tested
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The resulting form of the tool design will be shown in Figure 6. below, where the tool consists of
several interconnected components, namely: PIR sensor, servo motor, NodeMcu ESP32, power supply. The
following is a picture of the design form on the research tool hardware.

(b)

Figure 6. Result of tool making. a) Controller and power source, b) Detector and driver.

PIR sensors are installed on four sides of the rice fields, these sensors work after being triggered by
infrared radiation. When the sensor is activated on four sides of the rice fields, the sensor will detect changes
in the level of infrared radiation, so that it will produce an output. After conducting research, the range of
distance that can detect to repel birds is only up to 7 m, if it is more than that then it will not be detected.
Figure 7 shows the placement of the PIR sensor during the research.

Figure 7. Sensor placement

Table 1. PIR sensor test results

PIR sensor output

Distance (m) Notifications
PIR 1 PIR 2 PIR 3 PIR 4
1 1 1 1 1 Yes
2 1 1 1 1 Yes
3 1 1 1 1 Yes
4 1 1 1 1 Yes
5 1 1 1 1 Yes
6 1 1 1 1 Yes
7 1 1 1 1 Yes
8 0 0 0 0 No
9 0 0 0 0 No
10 0 0 0 0 No
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A servo motor is an electromechanical device made using a closed loop system (servo) as a driver in
a circuit that will produce torque and speed based on the electric current and voltage given to it by the user.
The servo motor is used to move the connecting rope between several cans, while the cans function as sound
generators to scare away bird pests that approach at a certain distance. While the rope that the researcher used
was a srampat rope which is usually used for fishing nets. Table 2 describes the results of the servo motor
testing.

Table 2. Condition of servo motor and can

No Distance (m) Motor Condition Can Condition Voltage on Motor (V)
1 1 Active Sound 3.5
2 2 Active Sound 3.5
3 3 Active Sound 33
4 4 Active Sound 34
5 5 Active Sound 3.5
6 6 Active Sound 3.5
7 7 Active Sound 34
8 8 Not active No sound 3.8
9 9 Not active No sound 3.7
10 10 Not active No sound 3.8

Telegram is used to display the interface of reading PIR sensor information data and also telegram
can be used to start and stop the tool from working. Telegram application testing aims to determine the
performance of the application whether it can work according to the expectations of the initial system design,
so that it can work well. The appearance of the telegram when the researcher starts the research which begins
with the START message sent to the telegram bot, which means the tool starts to carry out its work in
monitoring and securing rice in the rice fields. After that, the PIR sensor will search for information data by
detecting movement around the sensor's range, if the sensor detects the movement of bird pests around the
rice in the rice fields, the sensor will send the information data and be displayed by the telegram bot, namely
as in Figure 8 below.
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Figure 8. Telegram display
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4. CONCLUSION

From the test results of the rice pest repellent device in the form of sparrows and bondol birds using
IoT-based telegrams, it can work according to the expected design and all components used can work well.
Testing on the PIR sensor to see the performance of the PIR sensor according to the target of achieving the
distance reached, which is 7 m the furthest detection distance. Testing on the servo motor, the movement is
still not fast enough but can still move and produce sound. All testing of the design tool begins with sending
information data from the PIR sensor sent properly and can also produce the expected output, so that the use
of this research tool can be implemented as IoT technology.
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