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Abstract This paper presents an loT-based system for advanced monitoring of animal
health. The proposed system utilizes various sensors such as temperature and pulse rate to
collect real-time data about the animal's health status. This data is then processed and
analyzed by an Arduino Uno microcontroller, which is connected to the sensors and a Wi-Fi
module for data transmission. The processed data is then visualized on a web-based
dashboard using ThingSpeak platform, allowing the animal owners or caretakers to monitor
the animal's health status remotely. The proposed system offers several advantages, including
real-time monitoring, automated data collection, and analysis, and remote access to animal
health data. This system can significantly reduce the workload of animal health practitioners
and enable timely detection and intervention of animal diseases, leading to improved animal
health and reduced economic losses. The system's efficacy was validated by conducting
experiments with livestock animals, and the results indicate that the proposed system can
provide accurate and reliable temperature readings, which can be used to monitor animal
health. Overall, this system presents a novel approach to animal health monitoring and
management and can potentially revolutionize the animal husbandry industry by improving
animal health, productivity, and profitability.

Keywords - 10T, livestock, animal monitoring, cloud computing, animal tracking, poultry
management. automatic electronic collection.

LINTRODUCTION

The use of Internet of Things (1oT) technology in the field of animal health monitoring is
becoming increasingly popular. 1oT-based systems can provide real-time data on various
parameters of an animal's health, including body temperature, heart rate, and activity level.
This information can be invaluable for farmers, veterinarians, and researchers in identifying
and addressing health issues in animals.The proposed system for loT-based advanced
monitoring for animal's health includes several components, such as temperature sensors,
heart rate sensors, activity sensors, and a microcontroller module, such as the Arduino Uno.
These sensors are attached to the animal's body and collect data on the animal's health
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parameters. The microcontroller module processes this data and transmits it to a central
server or cloud-based platform, where it can be visualized and analyzed. One of the primary
advantages of using 10T technology for animal health monitoring is the ability to collect data
continuously and remotely. This eliminates the need for manual data collection, which can be
time-consuming and labor-intensive. Furthermore, loT-based systems can detect subtle
changes in an animal’'s health parameters that may be missed by human observation. The
proposed system has several potential applications, including monitoring the health of
livestock in agriculture, tracking the health of animals in zoos and wildlife preserves, and
conducting research on animal behavior and physiology. Additionally, the system can be
used to detect and prevent the spread of diseases in animals, which can have significant
economic and public health implications.

However, there are some drawbacks to using 10T technology in animal health monitoring,

such as concerns over privacy and security of the collected data. Additionally, the cost of
implementing an loT-based system can be a significant barrier for some farmers or animal
owners.
Overall, the use of l1oT technology in animal health monitoring has the potential to
revolutionize the way we care for and manage animals. With the ability to collect and analyze
real-time data on an animal's health parameters, we can better understand and address health
issues in animals, leading to improved animal welfare and more efficient management
practices.

I1.OBJECTIVES

The main objective of an loT-based advanced monitoring system for animal health is to
provide a comprehensive and proactive solution for animal healthcare. The system aims to
address the limitations of traditional monitoring methods by utilizing 10T devices such as
sensors, wearables, and gateways to collect and analyze real-time data on various aspects of
animal health.

The following are some of the specific objectives of an loT-based advanced monitoring
system for animal health:

1. Continuous and real-time monitoring: To provide continuous and real-time monitoring of
vital signs, activity levels, and environmental conditions, allowing for early detection of any
abnormalities or health issues.

2. Early detection of health issues: To detect health issues early by continuously monitoring
vital signs and activity levels, potentially improving the chances of a positive outcome.

3. Proactive healthcare interventions: To provide alerts and notifications in case of any
critical health events, ensuring timely intervention and care, potentially preventing serious
health issues and reducing the risk of complications.

4. Cloud-based data processing and analysis: To provide a cloud-based platform for data
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processing and analysis, distributed processing of large data sets can be posed in the framework
of convex optimization.utilizing advanced analytics and machine learning algorithms to
generate actionable insights for animal owners and veterinarians. Overall, the objectives of an
loT-based advanced monitoring system for animal health are to improve animal welfare and
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healthcare outcomes by providing a comprehensive, real-time, and proactive solution for
animal healthcare.

1. LITERATURE REVIEW

Kan Kan Yeung, Ting Huang, Yunzhi

Hua, Kai Zhang, Matthew M.F. Yuen, and Zhaoli Gao [2021],""Recent Advances in
Electrochemical Sensors for Wearable Sweat Monitoring,"'Proposed about health assessments
through physiological and bio- logical monitoring provide insight into an individual’s
lifestyle and health conditions. The growing interest in personalized healthcare monitoring of
individuals has led to the rapid development of reliable, accessible, and continuous point-of-
care sensing systems. Sweat, saliva, tears, and interstitial fluid (ISF) have been widely
targeted, as they can be collected and tested in a non-invasive aspect without disrupting the
outermost skin or having to draw blood. The sensing principle and novel functional
nanomaterials that are used to enhance the performance of wearable sweat sensors and their
applications are summarized.

Maninder Singh, Rajeev Kumar,Dinesh Tandon,Pallavi Sood and Manish Sharma
[2020]," Artificial Intelligence and 10T based Monitoring of Poultry Health,Proposed for egg
and meat production. Traditionally, a poultry farm contained few hundred birds and all the
task of poultry farm management including the livestock monitoring were performed by human
workers. Due to the engagement of more number of human workers the natural habitat of
poultry birds gets affected by human workers. Additionally, it raises concerns about the health
of workers in the poultry business. These technologies have the potential to substantially
increase the production capabilities of farm and allow health issues or abnormal patterns to be
quickly detected by real-time monitoring of environmental conditions, behavior patterns and
rearing conditions, etc. of poultry

Mohammad Salah Uddin [2019],"Real Time Patient Monitoring System based on Internet of
Things," The concept of 10T caught attention in 1999, by means of Auto-1D center at MIT and
its relevant market investigation publications. Basically, 10T is an integration of multiple
devices which communicate, sense and interact with their internal and external states through
the embedded technology that 10T contain. Monitoring the environmental conditions or crop
productivity is not only the factor for the evaluation of crop but there are many other factors
which effect the crops’ productivity, e.g. field management, soil and crop monitoring,
movement of an unwanted object, attacks of wild animals, and thefts etc. Agricultural network
architecture, platform, and topology which help to access to 10T backbone and facilitates
farmers to enhance the crop productivity. In addition, this article provides an extensive
overview on current and continuing advances in 10T agricultural applications, devices/sensors,
communication protocols and many innovative technologies.

B.V. Philip, T. Alpcan, J. Jin, and M. Palaniswami[2019], ""Distributed real-time loT for
autonomous vehicles,” This paper considers a smart traffic control setting, in which
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autonomous vehicles and road side units collaborate to maximize the efficiency of the i
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ntersection with minimal environmental impact in-terms of fuel consumption. Rapid change in
traffic infrastructure, such as autonomous intersections, will become prevalent in future with
increased penetration of autonomous vehicles. In many practical real-time applications, as
explained above, global objective has to be solved collectively by agents which have access only
to their local data sets. Many problems requiring

IV.EXIXTING SYSTEM

There are some existing loT-based systems for animal health monitoring that use sensors
and wearables to track animal behavior and vital signs. These systems are typically designed
for specific types of animals, such as cows or dogs, and can provide real-time data on
parameters like heart rate, temperature, and activity level. Fig.3.1 illustrate the security
model for the existing system. The data is usually transmitted to a cloud-based platform for
analysis and interpretation, allowing for proactive healthcare interventions. However, many
of these systems are still in the early stages of development, and their effectiveness in
improving animal health outcomes is still being evaluated.

Some possible drawbacks for 10T based advanced monitoring for animal's health could
include technical issues, high initial setup costs, and potential privacy concerns.

. Data management challenges for loT-based livestock are similar to those challenges
confronted by 10T in other domains.

. The equipment residing in an loT-enabled livestock system has to be protected from
harsh environmental phenomena such as extreme temperatures, vibrations, high
humidity, and other dangers like destroying the electronic circuits.

V.PROPOSED SYSTEM

The proposed loT-based advanced monitoring system for animal health aims to provide a
comprehensive and proactive solution for animal healthcare. It will utilize a range of loT
devices, such as sensors, wearables, and gateways, to collect and analyze real-time data on
various aspects of animal health. The system will be customizable and adaptable to different
animal species and healthcare settings, and will provide continuous and real-time monitoring
of vital signs, activity levels, and environmental conditions. Additionally, the system will use
advanced analytics and machine learning algorithms to generate actionable insights for
animal owners and veterinarians, potentially improving animal welfare and healthcare
outcomes.

VI.PROPOSED SYSTEM MODULES

1.Data Collection: Sensors, wearables, and gateways will collect data on vital signs, activity
levels, and environmental conditions of animals.
2.Data Transmission: Data will be transmitted from the loT devices to a cloud-based
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platform for processing and analysis.
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3.Data Processing: The cloud-based platform will process and analyze the data using advanced

analytics and machine learning algorithms.

4.Data Visualization: The processed data will be displayed on a dashboard, providing animal
owners and veterinarians with real-time insights into the animal's health.

5.Alerts and Notifications: The system will provide alerts and notifications to animal owners and
veterinarians in case of any critical health events, enabling prompt intervention and care.
6.Data Storage: The processed data will be stored in a database for future analysis and
reference.

7.Maintenance and Upgrades: The system will be maintained and upgraded regularly to ensure
optimal performance and functionality.

VII. WORKING

The block diagram for l0T-based advanced monitoring for animal health typically includes
the following components:
1. Sensors: These include various sensors, such as temperature and heart rate sensor that can be
attached to animals to collect data on vital signs, activity levels, and environmental conditions.
2. Arduino Uno: The Arduino Uno microcontroller board can be used to interface with the
sensors and collect data from them.
3. Wireless communication module: A wireless communication module, such as Wi-Fi,
Bluetooth, or GSM, can be used to transmit the data collected by the sensors to a cloud-based
platform.
4. Cloud-based platform: The cloud-based platform serves as the data processing and analysis
hub, where the data collected from the sensors is processed and analyzed using advanced
analytics and machine learning algorithms.
5. Dashboard: The dashboard provides real-time data visualization of the animal’s health status,
enabling animal owners and veterinarians to monitor the animal's health and make informed
decisions.
6. Mobile application: A mobile application can be developed to allow animal owners and
veterinarians to monitor the animal's health remotely, receive alerts, and view historical data.

Fig.1 block diagram for proposed system provides a visual representation of the

components involved in loT-based advanced monitoring for animal health, highlighting the
critical role of each component in the overall system.

FIG.1 BLOCK DIAGRAM
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Wi-
Fi Module - ESP8266
The ESP8266 Wi-Fi Module is a self contained SOC with integrated TCP/IP protocol stack
that can give any microcontroller access to your Wi-Fi network. The ESP8266 is capable of
either hosting an application or offloading all Wi-Fi networking functions from another
application processor. Each ESP8266 module comes pre-programmed with an AT command
set firmware, meaning, you can simply hook this up to your microcontroller. The ESP8266
module is an extremely cost effective board with a huge, and ever growing, community.
Heart Rate Sensor
Heart beat is designed to givedigitaloutput of heart beat when a figure is placedonit.When
the heart beat detectors is working,thebeat LED flashes in vison with eachheart beat. This
digital output can be connectedtomicrocontroller directly to measure the beatsperminute
(BPM) rate. It works on the principleof light modulation by blood flowthroughfinger at each
pulse.

The system works by collecting real-time data from various sensors attached to the
animal's body, such as temperature, heart rate, and movement sensors. The Arduino Uno
microcontroller collects and processes this data and sends it to the cloud server through Wi-Fi
or GSM module.

The cloud server stores the data and analyzes it to generate insights about the animal's
health. The data is also visualized through a web or mobile application, allowing the farmer or
veterinarian to monitor the animal's health remotely.

If any anomaly or deviation from the normal range is detected, an alert is sent to the
farmer or veterinarian, prompting them to take necessary actions. Additionally, the system can
be used to track the animal's location, which can help prevent theft and improve management
of grazing patterns.

Overall, this system provides a real-time and continuous monitoring solution that allows
early detection of health issues, thereby improving animal welfare, reducing mortality rates, and
increasing productivity.

VIII. RESULT

The loT-based advanced monitoring system for animal health has numerous benefits,
including early disease detection, improved animal welfare, increased efficiency, remote
monitoring, and data-driven decision-making. The system provides real-time monitoring of
vital signs, activity levels, and environmental conditions, ensuring that animals are kept in
optimal health and welfare conditions. It automates data collection and analysis, reducing the
need for manual monitoring and increasing the efficiency of animal care. The system allows
animal owners and veterinarians to monitor animal health remotely, reducing the need for in-
person check-ups and visits. Fig.2 shown the circuit design of Health Monitoring System and
Fig.3 Display the results in LCD Display. The system has the potential to revolutionize the way
we monitor and care for animal health, improving animal welfare, reducing costs, and
enhancing the overall efficiency of animal care.

255
© 2023, IRJEAT Volume: 05 Issue: 05 | May-2023



v, . ‘
IL'!QI International Research Journal of Education and Technology

IRJEAT Peer Reviewed Journal

. ISSN 2581-7795
Heart Rate Analysis

Means and standard errors of the mean of heart rate data measured in the test equipment
(ET) and control equipment (EC) in two data collection periods (morning and afternoon). Fig.4
Shown the Heart rate values in production animals are highly variable because of the effects of
different environmental.

Fig.3 Output Displayed in LCD Module

Fig.2 Output for Animal's Health
Monitoring

Temperature Analysis

Means and standard errors of the mean of skin temperature data acquired using the test
equipment (ET) and control equipment (EC) in two data collection periods (morning and
afternoon). Fig.5 shown the temperature analysis value in cloud

The loT-based advanced monitoring system for animal health has shown promising results
in improving animal health and welfare. The system allows for early detection of diseases and
abnormalities, which can lead to more effective and timely treatment. Additionally, the system
provides real-time monitoring of vital signs and environmental conditions, which ensures that
animals are kept in optimal health conditions. The system also allows for remote monitoring,
which can reduce the need for in-person check-ups and visits, saving time and costs for animal
owners and veterinarians. Overall, the 10T-based advanced monitoring system has the potential
to revolutionize the way we monitor and care for animal health, leading to improved animal
welfare and more efficient animal care.
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Fig.4 Heart Rate Analysis Fig.5 Temperature Analysis
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IX.CONCLUSION

In conclusion, the loT-based advanced monitoring system for animal health has the potential
to revolutionize the way we monitor and care for animal health. The system provides real-time
monitoring of vital signs, activity levels, and environmental conditions, allowing for early
disease detection and more effective treatment. It automates data collection and analysis,
reducing the need for manual monitoring and increasing the efficiency of animal care. The
system also allows for remote monitoring, which can reduce the need for in-person check-ups
and visits, saving time and costs for animal owners and veterinarians. The use of Arduino Uno
and temperature sensors provide a reliable and cost-effective solution for real-time monitoring
of animal health. Overall, the l0T-based advanced monitoring system has the potential to
improve animal welfare, reduce costs, and enhance the overall efficiency of animal care. As
technology continues to advance, there is immense potential for further development and
refinement of the system to better meet the needs of animals and their caregivers.

X.FUTURE SCOPE

The loT-based advanced monitoring system for animal health has great potential for future
development and expansion. Some potential future scope areas are:

. Integration with artificial intelligence (Al) and machine learning (ML) algorithms for more
advanced data analysis and prediction of potential health issues.

. Incorporation of additional sensors for more comprehensive monitoring of animal health,
such as heart rate monitors or blood pressure sensors.

. Development of a mobile application for animal owners to remotely monitor the health of
their animals and receive alerts when necessary.

. Expansion of the system to include larger animals such as cows or horses

or agricultural purposes.

. Collaboration with veterinary clinics and animal hospitals for seamless integration into
their existing animal care infrastructure.

. Integration with blockchain technology to improve data security and privacy.

. Development of a more user-friendly and affordable system for widespread adoption
among animal caregivers.

Overall, the future scope for the IoT-based advanced monitoring system for animal health is
vast, and with further development and refinement, it has the potential to significantly improve
animal welfare and health outcomes.
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