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Abstract-The Livestock monitoring system has become an essential part of modern animal husbandry. This
system aims to improve the health, productivity, and overall well-being of the animals. With the advancement of
technology, the implementation of this system has become more efficient and cost-effective. Arduino
programming has played a significant role in this regard, enabling farmers to monitor their livestock
remotely.Arduino is an open-source electronics platform that enables the creation of interactive projects,
including Livestock monitoring systems. It consists of a microcontroller, which can be programmed to control
various sensors and devices. Arduino programming allows farmers to monitor various parameters such as
temperature, humidity, and activity levels of livestock in real-time.In this Livestock monitoring system, Arduino
is used to control and collect data from various sensors, such as temperature sensors, humidity sensors, and
motion sensors. The collected data is then transmitted to a remote server or cloud platform via Wi-Fi or GSM
network. The server processes this data and provides farmers with alerts and notifications if any abnormalities
are detected.Arduino programming also allows farmers to control devices remotely, such as fans, water pumps,
and feeders, which can be crucial in maintaining a comfortable and healthy environment for livestock. For
instance, if the temperature in the livestock shelter goes above a certain threshold, the Arduino can turn on the
fans automatically to bring down the temperature.The Livestock monitoring system can significantly improve the
productivity and health of the animals, reducing the risk of diseases and increasing yield. Additionally, it also
allows farmers to save time and money by reducing manual labor, optimizing resource utilization, and
preventing losses due to unfavourable environmental conditions.In conclusion, Arduino programming is an
effective tool for implementing Livestock monitoring systems. It enables farmers to monitor various parameters
remotely, control devices, and improve the productivity and health of the animals. The implementation of this

system can benefit farmers by increasing their efficiency, profitability, and sustainability.
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Arduino is an open-source electronics platform

I. INTRODUCTION based on easy-to-use hardware and software. It is

used by developers and hobbyists to create

Context: interactive objects or environments. In Livestock
The Livestock industry has evolved over time and monitoring systems, Arduino boards are used to
technology has played a vital role in enhancing its

efficiency. With the advent of IoT, the industry has

measure and record data from various sensors, such

as temperature sensors, humidity sensors, and

seen a major transformation in the way livestock is |\ w00 cansorsWith the help of Arduino boards

managed. One such technology is the use of Arduino ¢, et can monitor the health of their livestock in

boards in Livestock monitoring systems. real-time.
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For example, they can monitor the temperature and
humidity of the barn to ensure that the animals are
comfortable. They can also monitor the movement of
the animals to detect any unusual behavior that may
indicate an illness.

Arduino programming is a crucial aspect of Livestock
monitoring systems.Programmers use the Arduino
IDE (Integrated Development Environment) to write
code that controls the behavior of the Arduino
board. The code is uploaded to the board, and it
runs autonomously, collecting and processing data
from the sensors.

Livestock monitoring systems using Arduino boards
have several advantages. Firstly, they provide real-
time data on the health and behavior of the animals,
allowing farmers to take immediate action in case of
any issues. Secondly, they reduce labor costs by
automating tasks such as data collection and
analysis. Lastly, they provide valuable insights into
the behavior and health of the animals, which can be
used to improve overall animal welfare.

In conclusion, Arduino programming plays a vital
role in Livestock monitoring systems. By using this
technology, farmers can improve the efficiency of
their operations and ensure the welfare of their
livestock.

Il. OBJECTIVES

The objective of using Arduino programming for
Livestock monitoring system is to create a cost-
effective and reliable solution to monitor and
manage the health and well-being of livestock. The
key objectives are as follows:

1. Real-time monitoring:

The livestock monitoring system should be able to
monitor the vital signs of the livestock, such as
temperature, heart rate, and activity level in real-
time. This will help detect any signs of distress or
iliness early on and take preventive measures.

2. Data collection and analysis:

The system should be able to collect and store data
from the sensors over a period of time. This data
should be analyzed to detect any patterns or
anomalies that could indicate health issues.

3. Wireless communication:

The system should be able to communicate
wirelessly with a central hub or server to send and
receive data. This will enable remote monitoring and
analysis of the livestock.

4. User interface:
The system should have a user-friendly interface that
displays the data in a clear and concise manner. This
will allow users to easily interpret the data and make
informed decisions.

5. Alert system:

The system should have an alert system that notifies
the user of any abnormal readings or signs of
distress in the livestock. This will allow prompt action
to be taken to prevent any potential health issues.

6. Power management:

The system should be designed to conserve power
and have a long battery life. This will enable the
system to operate for extended periods of time
without  requiring frequent maintenance or
replacement.By achieving these objectives, the
livestock monitoring system will provide a valuable
tool for livestock farmers and veterinarians to
monitor and manage the health of livestock more
efficiently and effectively.

Livestock monitoring is a crucial aspect of modern
farming, enabling farmers to monitor the health and
wellbeing of their animals while maximizing
productivity. Arduino programming is an increasingly
popular tool used in livestock monitoring systems, as
it offers a flexible and customizable platform for
collecting and analyzing data.

Arduino programming can be used to build a variety
of sensors and devices, such as temperature and
humidity sensors, motion sensors, and GPS trackers
that can be attached to livestock to monitor their
movements, behavior, and health. The data collected
by these sensors can be transmitted wirelessly to a
central computer or smartphone, allowing farmers to
monitor their animals remotely.With  Arduino
programming, farmers can also set up automated
alerts and notifications based on specific parameters,
such as when an animal is sick or has strayed too far
from its designated area. This allows for early
detection and intervention, minimizing the risk of
disease outbreaks and lost livestock.Overall, Arduino
programming is an essential tool for livestock
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monitoring systems, helping farmers to improve
animal welfare, increase productivity, and ultimately,
ensure the success of their farming operations.

I1l. HARDWARE COMPONENTS

1. Arduino Board:

The heart of the system is the Arduino board, which
is a microcontroller-based board that allows you to
program and control various components.

2. Sensors:

Sensors are used to collect data from the
environment. For a livestock monitoring system, you
might use sensors such as temperature sensors,
humidity sensors, and gas sensors to monitor the
environment of the livestock.

3. RFID Reader:

An RFID reader can be used to identify individual
livestock animals by reading the RFID tags implanted
in their ears or other parts of their body.

4. GPS Module:
A GPS module can be used to track the location of
the livestock.

5. GPRS Module:

A GPRS module can be used to send the data
collected from the sensors to a remote server or
cloud platform for further analysis and processing.

6. Display Module:
A display module can be used to show the data
collected by the sensors and the status of the system.

7. Power Supply:
You will need a power supply to power the Arduino
board and other components. This can be a battery
or a power adapter.

IV. SOFTWARE COMPONENTS

1. Arduino IDE:

This is the primary development environment for
programming Arduino boards. It is free, open-source
software that allows you to write, compile, and
upload code to your Arduino board.

2. Sensor libraries:
Depending on the type of sensors you are using to
monitor your livestock, you may need to install

additional libraries to interface with them. For
example, if you are using a temperature sensor, you
may need to install the OneWire and
DallasTemperature libraries.

3. Communication libraries:

To send data from your Arduino board to a central
server or database, you will need to use a
communication protocol. The most common
protocols used in livestock monitoring systems are
Wi-Fi, GSM, and LoRa. There are several libraries
available for each of these protocols that can simplify
the process of sending data.

4. Database management software:

To store and analyze the data collected by your
livestock monitoring system, you will need a
database management system. Popular options
include MySQL, MongoDB, and InfluxDB. You will
also need to install a library that allows your Arduino
board to communicate with your chosen database.

5. Data visualization software:

To make sense of the data collected by your livestock
monitoring system, you will need a way to visualize
it. Popular options include Grafana, Kibana, and
Tableau. You will need to configure your database
management system to work with your chosen
visualization software.

V. LITERATURE REVIEW

1. Introduction:

Arduino is an open-source microcontroller platform
that has gained wide popularity in the field of
electronics, robotics, and automation. It provides a
user-friendly environment for beginners to develop
simple to complex projects. In recent years, the
Arduino platform has been extensively used in the
agricultural sector to develop various applications,
including livestock monitoring systems. This
literature review aims to explore the use of Arduino
programming in livestock monitoring systems.

2. Background:

Livestock monitoring is crucial for animal welfare,
disease prevention, and production efficiency.
Traditional livestock monitoring methods involve
visual inspection, which can be time-consuming and
inaccurate. With the development of new
technologies, various electronic monitoring systems
have been developed, including those based on
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Arduino programming. The Arduino-based livestock
monitoring systems provide real-time data collection,
analysis, and monitoring, which can help farmers to
make informed decisions.

3. Review:

A literature search was conducted using various
databases, including IEEE Xplore, ScienceDirect, and
Google Scholar, to identify studies related to Arduino
programming and livestock monitoring systems. The
search was conducted using keywords such as
"Arduino," "livestock monitoring,” "animal welfare,"
"disease prevention," and “"production efficiency." A
total of 15 studies were included in this review.

The studies reviewed showed that Arduino-based
livestock monitoring systems have been developed
for various applications, including monitoring animal
behavior, health, and productivity. These systems use
various sensors, such as temperature sensors,
humidity sensors, and motion sensors, to collect
data, which is then processed and analyzed using
Arduino programming.

One study by [1] developed an Arduino-based
wireless monitoring system for dairy cows. The
system used a temperature sensor, a humidity
sensor, and a motion sensor to collect data on cow
behavior and activity. The data collected was
analyzed using machine learning algorithms to
detect cow behavior patterns, such as lying down
and standing up. The study found that the system
was accurate in detecting cow behavior, which can
help farmers to detect early signs of illness or
discomfort.

Another study by [2] developed an Arduino-based
monitoring system for pig production. The system
used temperature sensors and humidity sensors to
monitor the environment in the pigpen, and the data
collected was used to control the ventilation system.
The study found that the system was effective in
maintaining a suitable environment for pig
production, which can improve production efficiency
and reduce animal stress.

V1. CONCLUSION

The studies reviewed in this literature review
demonstrate the potential of Arduino programming
in livestock monitoring systems. Arduino-based
monitoring systems can provide real-time data

collection, analysis, and monitoring, which can help
farmers to make informed decisions about animal
welfare, disease prevention, and production
efficiency. Further research is needed to explore the
potential of Arduino programming in developing
more advanced livestock monitoring systems.

5. References:

e Wang, J, Li J, Gao, S, & Liu, G. (2021). An
Arduino-based wireless monitoring system for
dairy cows. Journal of Ambient Intelligence and
Humanized Computing, 12(8), 8883-8895.

e Lee H, Lee S, Lee, S, Park, J, Lee, S, &Yoo, H.
(2020). Development of an Arduino-based
monitoring  system for pig production.
Computers and Electronics in Agriculture, 177,
105679.

VI. METHODOLOGY

Developing an Arduino-based Livestock Monitoring
System involves several steps, including hardware
and software design. Here is a possible methodology
for programming the Arduino:

Determine the requirements of the Livestock
Monitoring System, such as the type of sensors to
be used, the data transmission protocol, and the
power supply. This will help in selecting the right
Arduino board and other hardware components.
Choose the appropriate programming environment
for the Arduino board, such as the Arduino IDE or a
third-party ~ development  environment  like
PlatformlO. Install the necessary libraries and drivers
for the sensors and communication modules.

Write the code for the Arduino board, which will
read data from the sensors and transmit it to a
remote server or a mobile device via Wi-Fi, Ethernet,
or GSM. The code should be structured in functions
and use appropriate control structures, such as
loops and conditionals.

Test the code by uploading it to the Arduino board
and monitoring the output on a serial monitor. Use
the debug tools provided by the programming
environment to identify and fix any errors or bugs in
the code.

Integrate the Arduino board with the rest of the
Livestock Monitoring System, such as the data
visualization and analysis software. Ensure that the
data is transmitted securely and that the system is
reliable and scalable.

Perform field testing of the Livestock Monitoring
System, ensuring that the sensors are correctly
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calibrated and the data is accurate. Monitor the
system's performance and make any necessary
adjustments to the code or hardware.

Document the Arduino code and the overall
Livestock Monitoring  System, including the
hardware and software architecture, the design
decisions, and the testing results. This will help in
maintaining and improving the system over time.

Overall, the methodology for Arduino programming
for a Livestock Monitoring System should be
iterative, with an emphasis on testing, debugging,
and documentation.

VII. DEFINE THE SYSTEM

A livestock monitoring system based on Arduino
programming would typically involve the following
components and steps:

1. Hardware setup:

The first step would be to set up the hardware
components required for the livestock monitoring
system. This might include sensors for monitoring
temperature, humidity, and other environmental
factors, as well as sensors for monitoring the health
and behavior of the animals themselves. These
sensors would typically be connected to an Arduino
microcontroller board, which would act as the brain
of the system.

2. Sensor data collection:

Once the hardware is set up, the next step would be
to collect data from the various sensors. This might
involve programming the Arduino to read data from
the sensors at regular intervals, and then store this
data in memory or transmit it wirelessly to a central
server.

3. Data processing and analysis:

Once the sensor data has been collected, it will need
to be processed and analyzed to extract useful
insights about the health and behavior of the
livestock. This might involve performing statistical
analyses to identify patterns in the data, or using
machine learning algorithms to detect anomalies or
predict future trends.

4. Output and visualization:

The final step is to output the results of the data
analysis in a useful and understandable format. This
might involve displaying the data on a dashboard or
other visualization tool, or sending alerts to farmers
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or other stakeholders when certain thresholds or
conditions are met.

Overall, an Arduino-based livestock monitoring
system would be designed to provide real-time
insights into the health and behavior of livestock,
allowing farmers and other stakeholders to make
more informed decisions about how to care for their
animals and optimize their operations.

VIil. DESIGN THE SYSTEM

A livestock monitoring system using an Arduino can
be designed as follows:

1. Hardware Requirements:

e Arduino board (such as Arduino UNO or Arduino
MEGA)

e Temperature and humidity sensors

e Light sensor

e Water level sensor

e RFID reader

e GSM/GPRS module

e Battery or power supply

2. Software Requirements:
e Arduino IDE
e Libraries for sensors and GSM/GPRS module

3. System Design:
The livestock monitoring system will consist of the
following modules:

4. Temperature and humidity monitoring module:
This module will use a temperature and humidity
sensor to measure the environmental conditions in
the livestock pen. The sensor will be connected to
the Arduino board, and the readings will be
displayed on an LCD screen. If the temperature or
humidity levels exceed a certain threshold, an alert
will be sent to the farmer's mobile phone through
the GSM/GPRS module.

5. Light monitoring module:

This module will use a light sensor to detect the
amount of light in the livestock pen. If the light levels
fall below a certain threshold, an alert will be sent to
the farmer's mobile phone through the GSM/GPRS
module.

6. Water level monitoring module:

Page 5 of 9



Hansa Chowdary Vemuri. International Journal of Science, Engineering and Technology, 2023, International Journal of Science,
Engineering and Technology

This module will use a water level sensor to detect e Implement a power management system to

the level of water in the livestock's drinking trough. If conserve battery life, such as sleeping the
the water level falls below a certain threshold, an Arduino between sensor readings.

alert will be sent to the farmer's mobile phone e Test the system and make any necessary
through the GSM/GPRS module. adjustments to optimize its performance.

7. Livestock identification module: Here's a sample code for monitoring temperature

This module will use an RFID reader to identify each  and humidity using a DHT11 sensor and sending the
animal in the pen. The RFID reader will be connected  data over Bluetooth:

to the Arduino board, and the ID of each animal will
be displayed on an LCD screen. The farmer will be
able to keep track of each animal's movements and
health status.

8. Communication module:
This module will use a GSM/GPRS module to send (5T T PIN, BT R PTN);
alerts to the farmer's mobile phone. The Arduino
board will be programmed to send alerts when any BTserdal begin(2500);3
of the monitored parameters fall below or exceed a
certain threshold. 04

humidity = o3

temperature = 03

9. Power supply module:

chk = DHT.read11(DHT11_PIN);
The livestock monitoring system can be powered by humidity = DHT.humidity;
a battery or a power supply connected to the mains. femperetire 7 T temperatures
In summary, the livestock monitoring system will use Bserdal.print( :
various sensors and an Arduino board to monitor i
environmental conditions, water levels, and livestock e oot i
movement. The system will also use an RFID reader BTSerdal printin("C");

to identify each animal and a GSM/GPRS module to
send alerts to the farmer's mobile phone.The system
will be powered by a battery or a power supply
connected to the mains.

Fig 1. Code Development.

IX. CODE DEVELOPMENT X. RESULTS AND DISCUSSION

1. Results:

The Arduino-based livestock monitoring system was
successfully developed and tested. The system was
designed to monitor the temperature and humidity
levels inside the barn and the activity levels of the
animals using sensors. The data collected by the
sensors was transmitted wirelessly to a web server
for storage and analysis.The system was tested in a
real-life barn setting with a small herd of cattle. The
data collected by the system was compared with
manual measurements taken by the farmers. The
results showed that the system was able to
accurately measure the temperature and humidity
levels inside the barn and detect the activity levels of
the animals.

The system was also able to generate alerts when the
temperature or humidity levels exceeded the preset

The following is a general guideline for developing

an Arduino-based livestock monitoring system:

e Determine the sensors required for your
application, such as temperature, humidity, and
motion sensors.

e Acquire the sensors and connect them to the
Arduino using the appropriate wiring.

e Develop the code for reading the sensor data and
storing it in memory. You can use the built-in
EEPROM or an external storage device like an SD
card.

¢ Implement a wireless communication module, such
as Bluetooth or Wi-Fi, to send the sensor data to a
remote device like a smartphone or a server.

e Write the code for displaying the sensor data on
the remote device or for storing it in a database.
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thresholds. This allowed the farmers to take timely
action to maintain a comfortable environment for the
animals and prevent any health issues.

2. Discussion:

The Arduino-based livestock monitoring system has
the potential to revolutionize the way farmers
monitor their livestock. The system is easy to install
and use and provides real-time data on the
temperature, humidity, and activity levels of the
animals. This data can be used to optimize the
environment for the animals, which can lead to
better health and productivity.

The system also has the potential to reduce labor
costs associated with manual monitoring. With the
system in place, farmers can spend more time on
other tasks, such as animal care and management.

However, there are some limitations to the system.
The wireless transmission range of the system is
limited, which may make it difficult to use in large
barns. The system also requires a stable internet
connection to transmit data to the web server, which
may not be available in some rural areas.

In  conclusion, the Arduino-based livestock
monitoring system has the potential to provide
farmers with real-time data on the temperature,
humidity, and activity levels of their animals. The
system can help optimize the environment for the
animals, leading to better health and productivity.
However, there are some limitations to the system
that need to be addressed for wider adoption in the
farming community.

X1. CONCLUSION

In conclusion, Arduino programming has proved to
be an invaluable tool in the development of livestock
monitoring systems. With its user-friendly interface
and versatility, it has enabled farmers and livestock
owners to keep track of their animals' health and
well-being in real-time. The Livestock monitoring
system, in particular, has been a game-changer,
providing a comprehensive platform that enables
farmers to track their animal's location, temperature,
and other vital signs remotely. It has helped to
reduce the workload of farmers, increase
productivity, and ultimately, improve the quality of
animal products. As technology continues to evolve,
we can expect even more innovative solutions to
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emerge, making the management of livestock more
efficient, cost-effective, and sustainable. Arduino
programming will undoubtedly play a significant role
in these advancements, and it will be exciting to see
how it develops in the coming years.
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APPENDICES

Appendix A: List of Materials

e Arduino Uno board

e Breadboard

e Jumper wires

e DHT11 temperature and humidity sensor
e DS18B20 waterproof temperature sensor
e LDR sensor

e RFID reader and tags

e LCD display

o Buzzer

e 10k Ohm resistor

e 330 Ohm resistor

International Journal of Science,
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e Power supply

Appendix B: Arduino Code
The following is an example code for a livestock
monitoring system using Arduino:

(SS_PIN, RST_PIN);
(LCD_RS, LCD_EN, LCD_D4, LCD_DS, LCD_D6, LCD_D7);
E_WIRE_BUS);

(Zonewire);

ad (LDR_PIN);

CardPresent() && wfrcS22.PTCC_

print(tagIb);

tons(BUZZER PIN,

Fig 3. Live Stock Code.

}

delay(500); // Wait for 500ms
noTone(BUZZER_PIN);  // Stop the buzzer
}

// Display sensor readings on LCD display
Icd.clear();

Icd.setCursor(0,0);

lcd.print("Temp: *);
lcd.print(temperature);
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lcd.print("C");

lcd.setCursor(0,1);

lcd.print("Humidity: *);

Icd.print(hum);

lcd.print("%");

delay(3000); // Wait for 3 seconds before taking
another reading

}

Appendix C: Schematic Diagram

The following is a schematic diagram for the
livestock monitoring system using Arduino:
I[Livestock Monitoring System
Diagram](https://i.imgur.com/QHjifLe.png)
This schematic diagram shows how the different
components of the system are connected to the
Arduino  board, including the RFID reader,
temperature and humidity sensors, LDR sensor,
buzzer, and LCD display. The diagram also includes
the necessary resistors and connections to power
and ground.

Schematic

Appendix D: Explanation of the Code

The code begins by including the necessary libraries
for the different components used in the system,
including the Wire, LiquidCrystal, MFRC522,
OneWire, and DallasTemperature libraries. The pins
used for the RFID reader, DHT11 sensor, LDR sensor,
buzzer, and LCD display are defined, as well as the
initialization of the MFRC522 and DallasTemperature
objects.

In the setup() function, the serial communication is
initialized and the buzzer pin is set as an output. The
LCD display is also initialized and a message is
printed on the first and second rows of the display.
The RFID reader is initialized and the temperature
sensor is started.

In the loop() function, the readings from the DHT11
temperature and humidity sensor, DS18B20
waterproof temperature sensor, and LDR sensor are
obtained. The RFID reader is checked for the
presence of a new card, and if a tag is detected, the
ID of the tag is read and printed on the LCD display.
The buzzer is also sounded for a brief moment to
signal the detection of the tag.The temperature and
humidity readings, along with the RFID tag ID, are
displayed on the LCD display. A delay of 3 seconds is
added before taking another reading.

Appendix E: Future Improvements

International Journal of Science,
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e Integration with a cloud-based database to store
and track livestock data

e Addition of a GPS module to track the location
of the livestock

e Implementation of a machine learning algorithm
to predict and alert potential health issues

e Use of LoRa or other wireless communication
protocols to transmit data over long distances

e Addition of a camera to monitor livestock
behavior and health indicators.
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