IJARSCT ISSN (Online) 2581-9429

® International Journal of Advanced Research in Science, Communication and Technology (IJARSCT)
IJARSCT International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal
Impact Factor: 7.53 Volume 4, Issue 4, June 2024

IoT- Based Smart Cattle System

Mr Lakshmi Kantha T M', Mr. Deeraj C?, Dr. T Subburaj’
Department of Master of Computer Applica‘[ionsl’z’3
Raja Rajeswari College of Engineering, Bengaluru, Karnataka, India
lkanthlakshmisha2 18@gmail.com, deerajsimha@gmail.com, shubhurajo@gmail.com

Abstract: The cutting-edge monitoring system offered by SMART CATTLE SYSTEM is designed to
completely transform the management of cattle in isolated and rural areas. The three main features of the
system—fire detection, water level monitoring, and GPS tracking—are all integrated and are all geared
toward putting the welfare and security of cattle first. The fire detection module quickly detects possible fire
hazards in the area by using sophisticated sensors and algorithms. It then sends out instant notifications to
a central control unit so that quick action may be taken. In addition, the water level monitoring feature
makes use of cutting-edge sensors to continuously check the water levels in many sources, guaranteeing the
cattle a steady supply of water. If water levels drop below preset criteria, real-time data analysis triggers
quick interventions. Furthermore, the cattle's exact location may be tracked thanks to the GPS tracking
feature, which makes effective herd management and theft prevention possible. Ranchers can keep an eye on
the movements of their animals from a distance and respond appropriately when they depart from the
approved grazing zones. With the help of this all-inclusive monitoring system, ranchers may maximize
operational effectiveness and successfully reduce risks by using real-time data and actionable insights. By
means of using cutting edge technology, such as GPS tracking, water level monitoring, and fire detection,
SMART CATTLE SYSTEM enables ranchers to protect the well-being and productivity of their cattle in
changing agricultural environments
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L. INTRODUCTION
The Smart Cattle System, which provides extensive monitoring and protection features, represents a significant
breakthrough in livestock management. By using sensors for fire detection, the system can detect and notifyfarmers in
advance of possible fire threats in barns or grazing areas. This allows for quick action to protect farm infrastructure and
livestock. Additionally, water level sensors monitor levels in troughs or tanks and instantly warn farmers of any
shortfalls, so preventing health issues related to dehydration and guaranteeing cattle always have access to enough
water.[1]
Additionally, GPS tracking technology gives farmers access to real-time information about the whereabouts and
movement patterns of their cattle, enabling them to spot alterations in their animals' typical behavior. Thisfeature makes
it possible to take preventative action against problems like livestock theft or straying, which improves general security
and asset protection. The Smart Cattle System gives farmers meaningful data and insights through the seamless
integration of various technologies and wireless communication protocols, facilitating well-informed decision-making
and maximizing operational efficiency[2][8]
The Smart Cattle System highlights the revolutionary potential of IoT technology in contemporary agriculture by
putting animal health, safety, and productivity first. This ensures the long-term sustainability of livestock operations.
Furthermore, the system can support rescue operations in dire circumstances in addition to its primary functions in
livestock management.[3]

II. LITERARTUE SURVEY
Sachin Kumar, Prayag Tiwari and Mikhail Zimbler, this paper represents a burgeoning paradigm that facilitates
communication between electronic devices and sensors via the internet, aimed at enhancing various facets of our
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encountered across diverse sectors, including business, government, and public/private industries globally[1]. Through
facilitating smooth interaction and information sharing across devices that are networked, IoT holds the promise of
transforming the way we perceive and address everyday tasks and complex problems alike.

Zainab H. Ali, Hesham Arafat Ali, Mahmoud M. Badway, IoT has become strongly as a more prosperous area
toexpress this type of a new technology. Although cloud computing isn’t a new technology in this industry, it has been
used to symbolize the world of omnipresent computing. In the seventhin the series of ITU Internet Reports originally it
was launched in 1997 under the title “Challenges to the Network™.[2]

AbdelRahman H. Hussein, In this paper he distinguishes between the Internet of Things (IoT) and the internet. The web
serves as a vast communication network connecting individuals to information. In contrast, the IoT comprisesuniquely
identifiable physical objects with processing, sensing, and actuation capabilities. These objects can interoperate and
communicate via the internet. Hussein's insight clarifies the evolving landscape of connectivity in the digital age.[3][11]
M. Dachyar, Teuku Yuri M. Zagloel, L. Ranjaliba Saragih, Between 2006 and 2018, the study amassed 8,510journal
papers and 16,775 conference proceeding papers through the Internet of Things. The analysis traces the origins of IoT
discussions to three conference papers from 2006 by Adelmann et al., Bernard, and Rammig etal. Although only one
paper explicitly includes "Internet of Things" in its title, the other two mention it in theabstract. This extensive dataset
offers insights into the evolution and proliferation of IoT discourse over the examined period.[4]

Ahmad Bilal Zia and Ms. Kshamta Chauhan explore the nuanced landscape of residential applications within the
Internet of Things (IoT), highlighting its intricate control and distribution mechanisms. Recognizing the need for
insights and support for researchers, the authors undertake an overview to delineate the research sceneinto a structured
taxonomy. Focusing on recent studies, particularly in the realm of smart homes leveraging IoT technology, the paper
aims to provide a comprehensive review and contribute to advancing knowledge inthis rapidly evolving domain.[5]

II1. EXISTING SYSTEM
The Smart Cattle System highlights the revolutionary potential of IoT technology in contemporary agriculture by
putting animal health, safety, and productivity first. This ensures the long-term sustainability of livestock operations.
Furthermore, the system can support rescue operations in dire circumstances additionally its primary functions in
livestock management. To be able to help rescue crews dig at precise locations and depths and enable safe retrieval, it
can precisely locate miners beneath and continuously update their pulse rate[6][11]

IV. PROPOSED SYSTEM

With the intention of transforming livestock management techniques, the suggested Smart Cattle Systemcombines three
crucial sensors: GPS tracking, water level monitoring, and fire detection. The fire detection sensor makes use of
cutting-edge technology to quickly detect any fire threats in barns or grazing areas, allowing for quick action to protect
farm infrastructure and cattle. So that guarantee that the cattle have a steady supply of water, the water level
monitoring sensor also continuously assesses the water levels in ponds, tanks, and troughs. When levels drop below
preset thresholds, alerts are set off, causing prompt actions to restore the water supply. Additionally, the GPS tracking
sensor makes it possible to precisely monitor the cattle's location, which helps with effective herd management and
theft prevention. Ranchers are able to take preventative action as necessary since they can track the movements of their
animals from a distance and identify any departures from approved grazing zones. The suggested Smart cow System
offers a comprehensive solution to improve cow health and monitoring procedures through the seamless integration of
various sensors, giving ranchers relevant insights to successfully optimize their operations.[7].

V.IMPLEMENTATION
Using Arduino technology, the Smart Cattle System implementation seamlessly integrates water leveland fire sensors.
The Arduino board is attached to the water level sensor, which measures the water level in troughs, and the fire sensor,
which may detect flames. Monitoring in real-time of any fire dangers and the cattle's access to water is made
possible by this configuration.[8]
Furthermore, a NodeMCU 32 is linked to the GPS module, allowing for accurate livestgeiring
NodeMCU 32 is linked to a personal hotspot to enable internet access for remote mongt g
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hence facilitating communication. This arrangement allows theNodeMCU 32 to process GPS data and send it over the
personal hotspot, while the Arduino continuously monitors sensor data, including water and fire levels[13]. This
thorough integration guarantees prompt identification of any hazards, such fires or water scarcity, and facilitates
effectivecattle management by giving ranchers or farmers precise location data[9]

The combination of the Smart Cattle System goes beyond the essential features of monitoring water levels and fires to
provide all-encompassing livestock management. To evaluate the general environmental conditions surrounding the
cattle, the Arduino board, which acts as the central processing unit, gathers and analyzes data from a range of
sensors, including temperature and humidity sensors. The system also includes actuators that may react to abnormalities
that are identified. For instance, these can operate water pumps to replenish low-level water suppliesor activate sprinkler
mechanisms in the case of a fire. The system's capacity to reduce risks and guaranteethe welfare of the cattle is improved
by these automatic reaction mechanisms.

The cattle's movement patterns and whereabouts are monitored by the GPS connected NodeMCU 32.Ranchers can
improve pasture management techniques and obtain insights about grazing behavior forbetter cattle output and health by
evaluating this data [10][13].

Furthermore, ranchers can receive real-time alerts and access real-time monitoring data from any place thanks to the
NodeMCU 32's personal hotspot connectivity, which also facilitates seamless communication with mobile gadgets as
well as a central monitoring facility. These features increaseoperational flexibility and efficiency[12].

Annexture: GPS [Global Positioning System]
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VI. RESULTS

SCS deployment successfully tracked water levels and fire risks, sending out notifications in a timely manner and
intervening as needed. Analyzing sensor data allowed for the precise identification of possible threats, allowing for the
implementation of preventative actions to ensure the cattle's well-being. Furthermore, GPStracking made it possible to
monitor precise locations, which aided in effective herd management and theft prevention. Ranchers reported increased
productivity and comfort in knowing that their animals were alwayswatched over and safeguarded. Overall, the findings
show how effective the system is in maximizing livestock management techniques and guaranteeing the security and
welfare of cattle in agricultural settings.

Annexture: SCS- Smart Cattle System
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Figure 6.1 Prototype of Proposed System

The Final outcome of Smart Cattle System, it consists of three modules némely Fire, Water level sensors and GPS

Figure 6.2 GPS TRACKER
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The web page of located GPS using Node MCU 32 and the internet using Mobile data.
Figure 6.3 Fire Sensor depiction
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VII. CONCLUSION

In conclusion, a revolutionary approach to contemporary cow management is supplied by the combination of smart
technology, such as GPS trackers and water and fire monitoring systems. These developments enable farmers to protect
cattle welfare, improve operational efficiency, and efficiently reduce risks. The early identification and containment of
wildfires made possible by the incorporation of fire monitoring systems protects animals and the surrounding
environment. Water level monitoring, meantime, ensures that cattle receive enough water, improving their well-being
and output. Additionally, GPS trackers offer real-time position tracking, which helps farmers keep an eye on the
movements of their animals and quickly respond to any deviations or emergencies. Future improvements to the smart
cattle system have the potential to completely transform the waylivestock are managed. In order to minimize damage to
cattle and vegetation during fire outbreaks, automated fire suppression mechanisms and emergency response
capabilities, such as sprinkler systems or fire retardant dispensers, could be integrated. Furthermore, depending on past
data and environmental variables, predictive analytics and machine learning algorithms may possess the ability to
identify fire hazards, allowing for the proactive mitigation of wildfire threats. Real-time weather updates through
integration with weather monitoring stations would enable preventative measures to lower the risk of fire.
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