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Abstract: Diseases negatively impact the productivity of dairy cows and the production of milk. The
challenge lies in the early detection and treatment of sick cows, due to the lack of continuous monitoring
and the limited knowledge of breeders about various diseases. To address this issue, this study presents the
development of a comprehensive dairy cattle health manage- ment system, aimed at monitoring cow health
and detecting and treating diseases. By collecting temperature and pulse data from sensors, the system is
able to assess the health condition of cows and distinguish between normal and abnormal results.
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I. INTRODUCTION

In rural areas of developing countries like India, many people depend on cattle for their livelihood, relying on dairy
products and manual labor for agriculture. However, unavail- ability of veterinary care in these areas can make it
difficult to monitor the health of their cattle and detect any signs of deterioration. This can result in costly trips to urban
areas, with the potential of being a waste of time and resources if the cattle’s health is not actually poor. To address
this issue, this paper presents a solution in the form of an online cattle health monitoring system. With limited research
focused on cattle health and the importance of agriculture and animal husbandry in improving a country’s economy,
this system represents a step forward in improving the well-being of cattle. Regular monitoring of cattle health is crucial
to prevent the spread of communicable diseases and maintain production quality and quantity. In the past, monitoring
cattle health was a manual and labor-intensive process, but this system aims to automate this process with
minimal human intervention. In India, where a significant portion of the population still relies on cattle for their
livelihood, it is crucial to maintain the health of these animals. The absence of veterinary services in rural areas makes it
difficult for farmers to monitor the well- being of their cattle, and if the animals fall ill, the farmers have to bear the
high cost of traveling to urban areas for medical attention. To tackle this issue, this paper presents an online cattle
health monitoring system that enables farmers to monitor their cattle’s health in real-time. This system can measure
parameters like heart rate, temperature, rumination and body humidity. The agriculture sector plays a crucial role in
the development of a country, with India’s agriculture sector contributing 18% of its Gross Domestic Product and
employing 50% of its workforce. The well-being of cattle is an essential factor in maintaining the productivity and
quality of food and non-food products. Regular monitoring of cattle health can prevent the spread of communicable
diseases and increase production. This system aims to simplify the effort of laborers by automating the process of cattle
health monitoring, analyzing data for any possible illness, and requiring minimal human intervention.

II. RELATED WORK
Over the past few years, there has been an increasing interest in the monitoring of cattle health to enhance agricultural
pro- ductivity. Many researchers have developed various systems to monitor the health of cattle and to detect signs of
diseases. Some of these systems use wearable devices, such as sensors and monitoring systems that are placed on the
cattle to gather data about their health conditions. Other systems use non- invasive techniques such as imaging and
monitoring of the cattle’s behavior patterns. Some of these systems also include decision support systems that use
machine learning algorithms to analyze the collected data and to provide insights into the health of the cattle.
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However, despite the numerous advancements in cattle health monitoring systems, there are still challenges that need to
be addressed. For example, the cost of these systems remains high, which makes them inaccessible to many farmers and
rural communities. Additionally, many of these systems require a significant amount of technical expertise to install and
operate, which can be a barrier for farmers who lack such expertise. Finally, many of these systems have limited
capabilities, such as the ability to detect only a few types of diseases, which can lead to the spread of other diseases that
are not being monitored.

The need for a low-cost, easy-to-use, and comprehensive cattle health monitoring system that is accessible to farmers
and rural communities in developing countries is evident. To address this need, it is crucial to conduct further research
on cattle health monitoring systems that are affordable, accessible, and easy to use, while also being able to detect a
wide range of diseases. In recent years, there has been a growing interest in monitoring the health of cattle to improve
the productivity of the agricultural sector. Many researchers have developed various systems to monitor the health
of cattle and to detect signs of diseases. Some of these systems use wearable devices, such as sensors and monitoring
systems that are placed on the cattle to gather data about their health conditions. Other systems use non-invasive
techniques such as imaging and monitoring of the cattle’s behavior patterns.

Some of these systems also include decision support systems that use machine learning algorithms to analyze the
collected data and to provide insights into the health of the cattle.

However, despite the numerous advancements in cattle health monitoring systems, there are still challenges that need to
be addressed. For example, the cost of these systems remains high, which makes them inaccessible to many farmers and
rural communities. Additionally, many of these systems require a significant amount of technical expertise to install and
operate, which can be a barrier for farmers who lack such expertise. Finally, many of these systems have limited
capabilities, such as the ability to detect only a few types of diseases, which can lead to the spread of other diseases that
are not being monitored.

The need for a low-cost, easy-to-use, and comprehensive cattle health monitoring system that is accessible to farmers
and rural communities in developing countries is evident. To address this need, it is crucial to conduct further research
on cattle health monitoring systems that are affordable, accessible, and easy to use, while also being able to detect a wide
range of diseases.

II1. PROPOSED SYSTEM
Sensors base technology use for biomedical application, size is the one of the important constraint. The sensors base
device must be moderate in size and weight. However the sensors use in such device must able to detect body
temperature and heart beats which is play important role in medical treatment.

3.1 Overall Design

L
Fig. 1. Overall Design.
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3.2 System Architecture

The cattle health monitoring system consists of multiple components that work together to provide real-time
information about the health status of the cattle.

The temperature sensor DS18B20 and Heart Rate sensor are attached to the cattle and continuously monitor their
temperature and heart rate. These sensors collect the data and transmit it to the ESP8266. The ESP8266 is
responsible for processing the data from the sensors, validating it and storing it.
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Fig. 2. System Architecture.

The ESP8266 is connected to a cloud storage platform, such as Firebase, where the processed data is uploaded. The
cloud platform provides access to the data through a user-friendly interface, allowing the farmer to view the real-time
information about the cattle. In case the temperature or heart rate of the cattle exceeds the normal limits, the ESP8266
sends an alert to the farmer as well as the veterinarian. The veterinarian can then take necessary actions and provide
the required treatment to the cattle. The architecture also includes an Android app that allows the farmer to view the
information about the cattle from anywhere and at any time. The app is connected to the cloud platform and provides a
real-time view of the cattle’s temperature, heart rate and other physiological parameters. Overall, the system
architecture provides a complete solution for monitoring the health of the cattle, ensuring that the farmer has real-time
information about the cattle’s health and can take necessary actions in case of any health issues.

IV. HARDWARE COMPONENTS
4.1 DS18B20 Temperature Sensor

Fig. 3. DS18B20 Sensor Module
The DS18B20 is one type of temperature sensor and it supplies 9-bit to 12-bit readings of temperature. These values
show the temperature of a particular device. The communication of this sensor can be done through a one-wire bus
protocol which uses one data line to communicate with an inner microprocessor. The accuracy of this sensor is £0.5°C.

4.2 MAX30102 Sensor
The MAX30102 sensor module is typically used in wearable devices such as smart watches and fitness trackers,
where it provides continuous monitoring of heart rate and oxygen saturation. The module can also be used in medical
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4.3 ESP8266 WiFi Module

Fig. 5. ESP8266 WiFi Module
The continuously sensed data from thermistor and heartbeat sensors are transferred by the ESP 8266 WiFi module
to the server. The ESP8266 is a small module which allows microcontrollers to connect to Wi-Fi network and make
simple TCP/IP connections. In this system the ESP8266 collects data from sensors and sends it to firebase database.

4.4 TP4056 1A Li-ion lithium Battery Charging Module

This TP4056 1A Li-Ion Battery Charging Board Type C with Current Protection is a tiny module, perfect for charging
single cell 3.7V 1 Ah or higher lithium-ion (Li-Ion) cells such as 16550s that don’t have their own protection circuit.
Based on the TP4056 charger IC and DWO01 battery protection IC this module will offer 1A charge current then cut off
when finished.

Fig. 7. BAK NMC 18650 2600mAh (3¢c)
BAK NMC 18650 2600mAh (3c) Lithium-Ion 3.6V Bat- tery is a single cell compact and powerful battery cell with
2600mAh capacity. It is very convenient to install in your project where 3.6 Volt with high capacity is needed.
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V.SYSTEM MODULES

There are some modules of the system. The main modules of the system as given below:

1. Cow Collar- This module comprises various temperature and heart rate sensors, to collect and transmit data to
the web admin app. It also includes the TP4056 1A Li-ion lithium Battery Charging Module to power the
system.

2. Web Admin App- This module serves as the system’s backbone, allowing authorized users to manage and

monitor the various components. All the treatments, suggestions, and service areas are managed from here.

3. Farmer App- This module is designed for farmers to access and view real-time data regarding their cattle’s
health. It provides farmers with alerts when any ab- normal conditions are detected, allowing them to take
necessary actions.

4. Doctor App- This module is designed for veterinarians to access data and reports about cattle’s health. The
doctor app provides veterinarians with the ability to access data about the health of cattle remotely,
improving their ability to provide necessary medical care.

VI. METHODOLOGY

6.1 Overall Approach

This system contains the collar placed around the neck of cow with temperature sensor and heart rate sensors. It records
the data periodically and stores it on the cloud. Farmers can see the temperature and heart rate of cow directly through
android application. If the temperature or heart rate are abnormal then it sends alert to the farmer. Also it suggests the
treatments and seasonwise disease precautions. Doctors are also connected with farmers using android application.
Doctor can schedules visits also they can alerted if the connected farmer cow is abnormal.

6.2 Measurement Parameters
The measurement parameters in this system can refer to various physiological and environmental factors that are being
monitored to assess the health and well-being of the cattle. These can include:
1. Body temperature: This is an important parameter that indicates the internal body temperature of the animal
and can indicate any potential health issues.
Heart rate: The heart rate of the animal can also indicate potential health problems and is important to monitor.
3. Surrounding temperature and humidity: These environ- mental parameters can also impact the health of the
cattle and are important to monitor
All these parameters are collected and monitored continuously by the system through various sensors and then
processed and analyzed to identify any potential health problems. Normal physiological parameters of cattle:
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IParameter Normal Value
Body temperature {101.5 - 102.5°F

Heart rate 40-100 beats per minute

Respiration rate  40-100 beats per minute

TABLE I: Normal Measurements Values

VII. RESULTS

Fig. 8. Hardware Connections
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Fig. 9. Cow Collar
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Fig. 11. Farmer Dashboard

VIII. APPLICATIONS
e Livestock Monitoring: This system can be used to con tinuously monitor the health parameters of cattle and
alert the farmer in case of any health abnormalities.
e Disease Prevention: With real-time monitoring, the sys- tem can detect and prevent diseases before they spread
and become serious.
e Livestock Management: The system helps in keeping track of the health status of all the cattle in a farm,
reducing the time and effort required to manually inspect each animal.
e Feed Management: With real-time monitoring of rumi- nation, the farmer can assess the feeding patterns of the
cattle and make necessary changes to improve their health.
e Breeding Management: The system can assist in breed- ing management by detecting changes in health
parameters during pregnancy and other critical stages of the cattle’s life cycle.
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IX. CONCLUSION

The cow health monitoring system highlights the importance of technology in enhancing animal health and farming
practices. The system provides a cost- effective and efficient way to monitor the vital signs of cows in real-time and
make necessary interventions to improve their health and well-being. The implementation of the time-series analysis
and machine learning algorithms makes it a robust solution for farmers and stakeholders to monitor the health of their
cattle. Despite some limitations such as battery issues and server failures, the system underlines has shown significant
potential in improving the quality of life for cows and the overall farming industry.

REFERENCES

[1]. Mr. Arhath Kumar, Mr. V Harsha Vardhan, Mrs. Swetha J and Ms. Shanmuga Priya R, “Internet-based cattle
health monitoring system using raspberry Pi,” International Journal of Health Sciences, 6(S1).

[2]. Er. SHUBHAM RAUNIYAR, “IoT Based Advanced Animal Health Monitoring System using Raspberry
Pi3,” International Journal of Ad- vanced Research in Electrical, Electronics and Instrumentation Engi-
neering, May 2020.

[3]. T.Vigneswaria, N.Kalaiselvib, K.Mathumithac, Amara Nivedithac and Adhithi Sowmian, “Smart IOT Cloud
Based Livestock Monitoring System: A Survey,” Turkish Journal of Computer and Mathematics Education,
April 2021.

[4]. Adersh.S, Shyam S, Sreehari S, Akhil A G, “HEALTH MONITORING SYSTEM FOR DAIRY COWS,”
International Journal of Advanced Research in Electrical, Electronics and Instrumentation Engineering, June
2021.

[S]. Seema Kumaria, Dr. Sumit Kumar Yadavb, “Development of IoT Based Smart Animal Health Monitoring
System using Raspberry Pi,” Special Issue based on proceedings of 4th International Conference on Cyber
Security (ICCS), 2018.

[6]. Varun Mhatre, Vishwesh Vispute, Nitin Mishra(2020), “IoT based Health Monitoring System for Dairy
Cows,” Proceedings of the Third Interna- tional Conference on Smart System and Inventive Technology
(ICSSIT 2020), 2020.

[7]. Isak Shabani, Tonit Biba and Betim C, ic,o, “Design of a Cattle-Health- Monitoring System Using
Microservices and IoT Devices,” Research Gate MDPI, May 2022.

[8]. Akhila Suresh and T V Sarath, “An IoT Solution for Cattle Health Monitoring,” IOP Conference Series:
Materials Science and Engineering, 2019.

[9]. Bhisham Sharma, Deepika Koundal, “Cattle health monitoring system using wireless sensor network: a
survey from innovation perspective,” The Institution of Engineering & Technology, May 2017.

[10]. Kunja Bihari Swain,Satyasopan Mahato,Meerina patro, sudeepta ku- mar pattnayak , “Cattle health
monitoring system using Arduino and LabVIEW for early detection of diseases,” International Conference
on Sensing, Signal Processing and Security, 2017.

[11]. Kevin Smith, Angel Martinez, Roland Craddolph, Howard Erickson, Daniel Andresen, and Steve Warren,
“An Integrated Cattle Health Mon- itoring System,” EMBS Annual International Conference, September
2006.

[12]. Ana Rita Reigones,Pedro D. Gaspar, “Real-Time Vital Signs Monitoring System Towards Livestock Health
Furtherance,” International Confer- ence on Inventive Computation Technologies, 2021.

[13]. Pei Chen, “Dairy Cow Health Monitoring System Based on NB-IoT Communication ,” International
Conference on Electronic Engineering and Informatics (EEI), 2019.

[14]. Anushka Patii, Chetana Pawar,Neha Patii, Rohini Tambe, “Smart Health Monitoring System for Animals,”
International Conference on Green Computing and Internet of Things, 2015.

Copyright to IJARSCT DOI: 10.48175/IJARSCT-9620 7 1ssn ) 577

. . 2| 2581-9429 3
www.ijarsct.co.in &\ IVARSCT /3




