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Abstract:  

The focus of this research paper is on the review of the existing IoT and ML tools and 

techniques for the detection of diseases in cattle. The dairy and beef industries are largely 

affected by countless diseases that compromise the health, productivity, and peace of mind for 

all rearing cows. However, these illnesses need to be prevented and detected as early as 

possible to protect the herds from any tyrannies and reduce the financial demands of rearing 

animals. In this study, the use of IoT sensors and ML approaches to design and develop 

systems for exercising advanced cow health monitoring and control focused on the early stages 

of potential disease outbreaks has been considered for analysis. Existing research literature is 

presented, various techniques are reviewed and evaluated, and those disseminated on a 

particular technique are assessed. The results show that using IoT systems to collect data and 

ML technologies to analyse it has a lot of potential to change how diseases are found and 

treated in cows. This could lead to better care for the animals and more efficient animal 

husbandry. 
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1. Introduction 

The worldwide livestock sector, especially dairy and beef cattle production, is 

important for food security and economic progress. However, this industry has many 

issues, with the health of the cattle being the most pressing and important one. Cattle 

diseases can cause economic losses because of decreased productivity, higher 

veterinary expenses, or, in worst-case scenarios, the death of cattle. Usually, disease 

outbreak detection is based on the judgement of a herd owner and sporadic visits by 

veterinarians, which are not usually expedient or ordered in a way to control a disease 

within the herd. Fortunately, in the past few years, the emergence of the Internet of 

Things (IoT) and the subsequent enhancement of machine learning (ML) offer new 

ways of overcoming such limitations. Regarding the former, IoT devices, wearable 

sensors, environmental sensors, and any other forms of data-collecting devices come 

in handy in collecting large amounts of data over a wide period and in real-time 

concerning the animal and its environment. This information can be useful in 

understanding various aspects of the animal’s health, behaviour, and other disease-

related risks when analysed and interpreted through advanced machine-learning 

algorithms.  
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The application of IoT and ML in livestock management is termed Precision 
Livestock Farming (PLF), and it creates a whole new level in farm management, 
especially when it comes to the health and welfare of livestock. Technologies for 
precision livestock farming, such as disease detection systems, have greatly improved 
the dairy industry's capacity to track animal health in real-time, lowering financial 
losses related to illnesses that go undetected or are treated later than planned [1]. 
Therefore, it is expected that farmers and veterinarians will be able to spot diseases 
much earlier than they currently do through these solutions, often even before any 
signs of the disease are visible. This would enable early treatment to be administered, 
thus decreasing antibiotic usage and helping in improving the overall health of the 
animals and productivity on the farm. 

This research paper intends to offer a detailed examination of the IoT and ML 
techniques available for cow disease detection at present. Various sensors and data 
collection mechanisms used in the IoT applications for the monitoring of cattle health 
systems have been considered, different ML techniques along with their usage in 
disease identification are dissected, and finally the effectiveness of these practices is 
highlighted by referencing relevant literature and research findings. Moreover, the 
issues encountered and restrictions experienced in the use of these technologies in 
conventional farming have been presented, and last but not least, suggestions have 
been provided on how these can be addressed in subsequent work. In this way, this 
study reviews state-of-the-art technologies and assesses their relevance to build up 
total contribution in precision livestock agriculture and provides practical guidance 
for researchers, technology providers, and practitioners in the cattle industry that are 
striving to enable effective and efficient systems for the detection of cow diseases. 

2. Related Works 

The integration of IoT and ML technologies for cow disease detection has received 
attention from several researchers over the past few years. This part gives an 
overview of the main works that have been done in this area, focusing on the most 
important issues, the results that have been found, and different aspects. 

2.1 IoT-based Data Collection Systems 

Recent advances in wearable sensors have completely changed how animal health is 
managed. These sensors allow for continuous, real-time monitoring of physiological 
parameters and make it easier to spot diseases in animals, especially dairy cows, early 
on [2]. Several researchers worked on building systems that allow the collection of 
data relevant to cattle using IoT technology. For example, [3] proposed an advanced 
IoT architecture for dairy farms comprising wearable devices, environmental sensors, 
and automatic milking units. The system processed massive parameters such as body 
temperature, activity, rumination, and milk production of specific animals, enhancing 
the health monitoring of the dairy farms. A wearable rumination monitoring system, 
created by [4], has shown promise in finding cow diseases early by continuously 
tracking and analyzing feeding patterns, which can show the start of health problems 
before they show any clinical signs. 
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Likewise, [5] also presented an innovative GPS-enabled IoT collar for beef cattle that 
has additional features such as an accelerometer and temperature. The device enabled 
real-time tracking of the animal’s location, its activity, and the temperature of the 
animal, thereby helping in monitoring the health of the animal and any features that 
may show signs of diseases. [6] presented a smart collar with several sensors to 
monitor feeding habits and movement, enabling effective data collection and real-time 
health indicator monitoring. To highlight the potential of IoT for prompt interventions 
in herd management, [7] created a sensor network to track heart rate, body 
temperature, and activity levels. In order to identify lameness, a prevalent problem 
that compromises the productivity and well-being of dairy cows, [8] introduced a 
wearable sensor system. 

2.2 Machine Learning Algorithms for Disease Detection 

Another trending topic has been the application of such methods to the analysis of 
data acquired from IoT systems, more particularly on the analysis of data collected 
using IoT systems. For example, [9] focused on a dairy cow mastitis detection 
problem and evaluated SVM, Random Forest, and Neural Networks as different 
supervised learning algorithms used for the problem. Based on Convolutional Neural 
Network (CNN) architectures, deep learning was found to be the best way to diagnose 
the early stages of the disease in cows by looking at milk quality parameters and 
patterns of its behavior. When [10] looked at different ways to find mastitis, they 
stressed how important it is to make systems that can predict clinical mastitis based 
on real-time data in order to better manage the health of the herd. [11] investigated the 
use of machine learning to identify abnormalities in dairy cow behavior, which could 
help identify sub-clinical mastitis and other health problems early. To find out how 
healthy grazing dairy cows are, [12] combined machine learning methods with milk 
mid-infrared spectroscopy to look at the chemicals in milk. In this regard, [13] has 
made a significant contribution by adopting an unsupervised learning approach and 
utilizing clustering algorithms to identify cow behavioral patterns related to 
respiratory illnesses. The results of this work pointed to the ability of machine 
learning to uncover novel signs of a disease that were difficult to find before, and this 
is why the data-centered approach has its own merit in veterinary science. 

2.3 Integration of Multiple Data Sources 

The recent literature has underlined the benefits of employing different data sources 
for optimal disease management. In [14], they demonstrated a multi-modal system 
that integrated data from wearable sensors, environmental monitoring systems, and 
farm management systems. With this wide range of data and ensemble learning 
methods, it became much easier to predict when dairy cows would become lame or 
have metabolic problems. Some research suggests that monitoring environmental 
elements that influence cattle health, in addition to health indicators, is crucial. [15] 
created a thorough monitoring system that tracks ambient environmental parameters 
as well as physiological measurements, offering insights into the effects of 
environmental circumstances on animal health. 

2.4 Real-time Monitoring and Alert Systems 
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Several researchers have investigated the practical aspects of implementing IoT and 
ML technologies on farms. In a recent study, [16] conducted a field experiment with 
10 dairy farms to build a real-time monitoring and alert system employing IoT sensors 
and machine learning algorithms. Their system was able to cut the average time taken 
to recognize and manage certain diseases by 30%, thus improving the health of the 
herd and reducing economic losses. 

2.5 Constraints of IoT and ML Applications in Literature 

The promise of IoT and ML in the fight against cow diseases is apparent in many 
studies; however, some studies have pointed out the limitations for the widespread use 
of such innovations. In their article, [17] considerably reviewed the barriers to the 
application of these technologies for small- and medium-sized farms and enumerated 
the problems, such as price levels, technological difficulties, and data protection 
issues. Standardization in agricultural IoT is necessary to make sure that disease 
detection systems for livestock can work with each other and are effective [18]. This 
is because inconsistent protocols and data formats continue to make it challenging to 
deploy large-scale health monitoring solutions. According to [19], there are further 
concerns regarding the use of complex ML models in veterinary services, such as how 
to explain the reasoning behind a disease diagnosis. This has prompted calls to 
enhance disease diagnosis algorithms with understandable artificial intelligence to 
reach their conclusions. This helps in making sense of the existing use of IoT and ML 
in cow disease detection. They stress the far-reaching achievements attained through 
the creation of complex systems and techniques for monitoring and analyzing even as 
they identify the gaps that still exist that need to be addressed. 

2.6 Research Gaps 

Numerous study gaps have appeared as IoT and machine learning technologies are 
increasingly integrated into cow health monitoring. These gaps indicate areas where 
existing studies are inadequate. Among these gaps are: 

IoT systems' inability to process data in real time: 
IoT technology has advanced, but many current systems still have trouble processing 
data in real time. Delays in data gathering and processing hinder timely interventions 
and herd management decision-making. To guarantee immediate data processing and 
meaningful insights, research is required to create more effective algorithms and 
structures. 

Machine learning models for some diseases have limited accuracy: 
Machine learning techniques have shown promise in finding subclinical disorders and 
diseases like mastitis. However, these models' accuracy can vary a lot from one 
illness to the next. We need to improve the resilience of machine learning models, 
particularly to accurately identify less common illnesses or ailments with comparable 
symptoms. 

Difficulties in Expanding IoT Systems to More Herds:  
Many studies focus on small-scale deployments, leaving a knowledge gap about how 
to efficiently scale IoT systems to handle larger herds. To guarantee that these 
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technologies can be implemented more widely in commercial dairy operations, issues 
including data management, network dependability, and system integration need to be 
resolved. 

Farmers' Cost-Effectiveness and Practicality of Implementation: 
Many farmers continue to have concerns about the viability of integrating modern 
technologies, especially when it comes to cost-effectiveness. Research is necessary to 
find low-cost solutions, assess farmers' return on investment, and create intuitive 
systems that do not require a lot of technical know-how to utilize. 

Long-Term Effect of Constant Monitoring: 
The majority of current research concentrates on short-term health indicators, with 
few studies evaluating the long-term effects of ongoing monitoring on the 
productivity and health of cattle. Examining the ways in which long-term data 
collection affects herd management procedures and results may offer farmers 
insightful information. 

3. Methodology 

This paper adopts a combinatorial approach by integrating the literature, data, and 
experiment. The following sections detail the research methodology we used to assess 
IoT and ML-based techniques for cow disease detection. 

3.1 Systematic Literature Review 

We have reviewed relevant articles published in peer-reviewed journals, conference 
proceedings, and technical reports between 2018 and 2024. The search employed 
academic databases such as IEEE Xplore, ScienceDirect, and Google Scholar. 
Searching with these terms: 'IoT cow health monitoring,' 'recognizing disease in cattle 
using machine learning,' and precision livestock farming led to rather more than 500 
papers. We have arranged these papers based on their relevance, methodology, and 
citation impact. 

3.2 Classification of IoT Sensors and Data Collection Methods 

In addition to the literature review, we've included some IoT sensors and various 
other data collection techniques used in cow disease detection. The main 
classification was: 

• Worn sensors (i.e., accelerometer, GPS, and temperature sensors) 
• Environmental sensors (i.e., sensors measuring temperature, humidity, and 

quality of air) 
• Data from an automated milking system 
• Systems for monitoring feed and water consumption 
• Systems with video monitoring. 
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Also, for every class, the kind of data that was collected, when it was collected, and 
what diseases are likely to relate to it have been examined. 

3.3 Analysis of Machine Learning Algorithms 

Machine learning techniques usually used in cow disease detection have been 
screened and classified into three approaches: supervised, unsupervised, and semi-
supervised. The evaluation has taken into consideration: 

• Performance metrics (accuracy, precision, recall, and F1-score) 
• Computational requirements 
• Scalability for large herds. 
• Ability to handle multi modal data 
• Interpretability of results 

3.4 Results: Literature Insights and Analysis 

The use of the Internet of Things (IoT) and machine learning (ML) in the field of cow 
disease detection gives useful insights and encouraging outcomes. This part explains 
our results, which stem from the review of existing literature and their relevance to 
precision livestock management. Through the combination of IoT and machine 
learning technologies, the studied systems show notable improvements in cattle 
disease detection and management. It has been demonstrated in numerous studies that 
these systems use a variety of sensors, including temperature sensors, RFID tags, and 
mid-infrared spectroscopy, to continuously monitor the health of cattle. These 
techniques promote sustainable dairy production operations by improving diagnosis 
accuracy and facilitating prompt treatments. 

Automated alert systems enable farmers to address potential health issues before they 
escalate. Precision livestock farming has been further enhanced by machine learning 
applications, such as those that detect subclinical mastitis and identify behavioral 
abnormalities associated with subacute ruminal acidosis. Machine learning methods, 
for example, greatly increase the early prediction of prevalent illnesses in dairy cows, 
allowing for timely interventions that lower disease incidence and improve animal 
well-being [20]. 

IoT-enabled smart collars and other smart monitoring systems offer continuous health 
monitoring and real-time tracking of cattle movements. This technology supports 
animal welfare by promoting sustainable practices and increasing farm management 
efficiency through scalable and reasonably priced solutions. Better machine learning 
methods, like the ones [21] showed off with their MasPA application for predicting 
the risk of mastitis, have helped people make better decisions about how to treat and 
prevent the disease. 

IoT technology has advantages that go beyond specific uses. [22] showed that using 
machine learning models on sensor-based activity data can accurately tell the 
difference between cows that are sick, trying to have babies, or under a lot of stress. 
This shows how IoT systems' continuous data flow makes it possible to find health 
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problems early. This proactive approach enhances the general health and production 
of the herd. Embedded sensor-based systems enable real-time data collection, 
providing farmers with insightful information to enhance animal management and 
care. A cloud IoT-based livestock monitoring system that enables real-time data 
access and continuous monitoring, fostering better decision-making and enhancing 
animal welfare, has been highlighted by [23]. 

Furthermore, [24] described how the use of secure technologies promotes farmer 
confidence in data privacy while promoting animal health through astute data analysis. 
Real-time input and continuous monitoring are provided by wearable sensor systems 
designed for certain health conditions, such as the lameness detection system 
developed by [8]. This allows for proactive health management. According to [25], 
the implementation of wireless sensor networks and Internet of Things platforms 
greatly enhances the monitoring of animal behavior and health, enabling the early 
detection of health issues. Through proactive health monitoring, this technology 
improves agricultural techniques' operational efficiency and sustainability. 
Modern technologies like microservices, which promote proactive animal care and 
effective health management techniques, enhance animal welfare and productivity in 
dairy farming. Also, [26] demonstrated that IoT-based health monitoring technologies 
are very good at finding early signs of illness, speeding up diagnosis and treatment, 
and lowering the costs of epidemic-related veterinary care. 

Table 1 offers a succinct summary of the different strategies and how well they work 
to improve cow health management. The table provides details on the technologies 
utilized, the diseases targeted, the benefits, the primary findings, and the strengths and 
limitations of the studies. Ultimately, adding IoT, machine learning, and 
environmental monitoring to these systems made it much easier to find diseases early, 
make decisions based on data, and manage herds. This increased farm productivity 
and animal welfare at all sizes of dairy operations. 

Table 1. Summary of Methods and Technologies Used for Disease Detection and Health 
Monitoring in Cattle 

Study Technologies 
Used 

Target 
Disease Benefits Key Findings Strengths Limitations 

[23] Cloud IoT 
System 

General 
Health 

Monitoring 

Continuous 
monitoring 

and 
management 

Enabled real-
time access to 

data, 
improving 
livestock 

management 
practices. 

Strong cloud 
integration for 
scalability and 
accessibility. 

Dependency on
internet 

connectivity 
for data access.

[26] Raspberry Pi 
General 
Health 

Monitoring 

Real-time 
monitoring, 

cost-effective 

Cost reduction 
in 

implementation 
by 30%; real-

time 
monitoring 
facilitated. 

Low cost and 
easy 

implementation. 

Limited 
processing 

power 
compared to 

more advanced 
systems. 

[8] Wearable 
Sensors Lameness Proactive 

health control 
Effective 
lameness 

Real-time 
feedback for 

Limited battery
life for 



incidence. 
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Study Technologies 
Used 

Target 
Disease Benefits Key Findings Strengths Limitations 

[27] AMS Sensor 
Data Mastitis 

Risk 
prediction and 

improved 
treatment 

detection with 
an accuracy of 

90%, 
enhancing 

dairy 
operations. 
Enhanced 

mastitis risk 
assessment led 

to improved 
preventive 

proactive health 
management. 

High accuracy 
in predicting 
mastitis risk. 

continuous 
monitoring. 

Requires robust 
data 

infrastructure 
for optimal 

performance. 

[28] KNN, SVM 
Algorithms 

Clinical 
Mastitis 

Improved 
detection and 
monitoring 

measures. 
SVM showed 

higher 
accuracy 

(>90%) than 
KNN (~85%) 
for mastitis 

Advanced 
algorithms 

provide reliable 
detection. 

Complexity in 
algorithm 

implementation 
and 

understanding. 

[20] 
Machine 
Learning 

Algorithms 

Common 
Disorders 

Increased 
prediction 
accuracy 

detection. 
Proactive 

health 
management 
led to a 25% 
reduction in 

disease 

Effective 
integration of 

machine 
learning for 
predictive 
analytics. 

Data quality 
may affect 
prediction 
accuracy. 

[22]  
Sensor Data 

with Machine 
Learning 

Health 
Problems, 

Reproductive 
Issues, Stress 

Differentiation 
of conditions 
for proactive 
management 

Successfully 
differentiated 

health 
conditions, 

enhancing herd 
welfare 

through timely 
interventions. 

Comprehensive 
analysis of 

multiple health 
aspects. 

Data collection 
may require 
significant 

infrastructure. 

[29] 
Embedded 

Sensor 
System 

General 
Health Issues 

Informed 
decision-

making and 
proactive care 

Real-time 
notifications 

received in less 
than 10 

minutes for 
health issues. 

Quick response 
to health alerts. 

Installation and 
maintenance 

costs for 
sensors. 

[30] 
Wireless 
Sensor 

Network 

General 
Health 

Monitoring 

Early 
identification 

of health 
problems 

Alerts 
generated in 

under 5 
minutes, 

facilitating 
prompt 

interventions. 

Quick alert 
system 

enhances timely 
responses. 

Complexity in 
managing a 

large network 
of sensors. 

[24] 
Intelligent 
Monitoring 

System 

General 
Health Issues 

Early 
identification 

and secure 
data handling 

Proactive 
management 

strategies 
significantly 

improved herd 

Strong security 
measures 

integrated with 
health 

monitoring. 

Implementation 
may be 

resource-
intensive. 



 

Comprehensive Analysis of Prevailing Internet of Things (IoT)             125

Study Technologies 
Used 

Target 
Disease Benefits Key Findings Strengths Limitations 

[31] Smart Collar 
with IoT 

General 
Health 

Monitoring 

Enhanced 
tracking and 
assessment 

welfare. 
Health 

monitoring 
conducted 

every 5 
minutes for 
proactive 

management. 
Real-time 

Continuous 
tracking 

improves herd 
management. 

Possible 
connectivity 
issues with 
rural areas. 

[25] 
Microservices 

and IoT 
Devices 

General 
Health 

Indicators 

Real-time 
health 

tracking 

health 
monitoring 
increased 

operational 
efficiency. 

Flexible system 
design for 

various 
applications. 

Complexity in
microservices 
deployment 

and 
management. 

By looking at the current IoT-based systems for finding sick dairy cows, we can see a 
number of interesting trends and patterns that show how technology is always getting 
better at managing the health of animals. One noteworthy development is the growing 
use of sophisticated machine learning techniques, including Support Vector Machines 
(SVM) and K-Nearest Neighbors (KNN), which have proven to be quite effective at 
detecting certain medical conditions like mastitis. Research shows that these 
algorithms improve the accuracy of detections and help with prompt responses, which 
improves farm output and animal welfare. 

Growing dependence on IoT-powered real-time monitoring systems is another trend. 
Numerous studies demonstrate how successful it is to gather and analyze data 
continuously, enabling farmers to remotely check on the health of their herds. This 
capacity lowers the chance of serious outbreaks and promotes improved management 
techniques by enabling the early diagnosis of any health problems. To illustrate the 
potential of wearable technology to improve animal health monitoring, systems that 
use wearable sensors have demonstrated notable success in detecting lameness and 
other illnesses. 

The capacity to offer real-time insights and data-driven decision-making tools is the 
main strength of the present methodologies. To effectively manage the health of herds, 
several systems place an emphasis on user-friendly interfaces that enable farmers to 
swiftly access critical information. Farmers can also examine health patterns over 
time because of the improved data storage and accessibility provided by the 
implementation of cloud-based technologies. But the current systems also have some 
significant flaws. The disparity in accuracy and dependability among various 
technologies is one of the main issues, especially when combining data from several 
sources. Even though certain studies indicate excellent accuracy rates, data quality 
and consistency problems may compromise the overall efficacy of the monitoring 
systems. Concerns regarding data privacy and the possibility of unauthorized access 
to sensitive information are further raised by the fact that many of the solutions 
available today could not have strong security features. 
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Furthermore, these systems' scalability is frequently constrained, especially for small-
scale farmers who might find the implementation costs unaffordable. This restriction 
may hinder the widespread use of efficient health monitoring systems in various 
agricultural contexts. Furthermore, a lot of systems concentrate on certain illnesses 
rather than offering thorough health monitoring, which limits their applicability in 
holistic herd management. Overall, despite significant advancements in IoT-based 
illness detection systems for dairy cows, there remains a dire need for further 
innovation. Fixing the problems with current systems, especially those that aren't 
scalable, accurate, or good at integrating data, is necessary to make better, more 
complete solutions that can meet all of the needs of the dairy farming business. 

4. Case Study: Implementation of an IoT-ML System 

Moreover, to highlight examples for guidance, we prepared a case study on the 
application of an IoT-ML system on a medium dairy farm with a cow population of 
200. The system consisted of: 

• Wearable collars equipped with accelerometer and temperature sensors 
• Environmental sensors installed in all farm zones 
• Connection to the already existing automated milking system within the farm. 

Thereafter, data was collected for a duration of six months, with regular veterinary 
check-ups put in place to test the capabilities of the systems disposed for disease 
detection. 

4.1 Operations in Data Processing and Feature Extraction 

The raw data obtained from the IoT sensors had gone through several prepossessing 
stages: 

• Noise removal through median filtering 
• Interpolation in case of missing data 
• Data across different sensors normalization 

Feature extraction techniques Time domain and frequency domain techniques were 
used to extract useful features from the raw sensor data. 

4.2 Modelling with Machine Learning: Developing, Training, and Testing 
Models 

We developed and compared several disease detection ML models: 

• Random Forest 
• Support vector machine. 
• LSTM Network 
• Gradient Boosting Classifier Models 
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The models were built and trained with 70% of the data collected while 30% was left 
aside for validation purposes. The performance was then evaluated, and the standard 
measurement parameters such as accuracy, precision, recall, and F1-score were used. 
In addition, we used k-fold cross-validation to avoid over fitting [32]. 

4.3 Analysis of the system from a comparative point of view 

We assessed the performance of the integrated system by comparing it with the 
conventional farm-based disease diagnosis methods. This further includes: 

• The time taken to identify the disease 
• The effectiveness of the evaluation 
• The overall efficiency 

The effect on the general health of the population under investigation 

4.4 Ethical Issues and Data Security 

We respected ethical norms related to animal experimentation and data protection 
principles during the research study. Data that was gathered was kept confidential, 
where all experimental subjects’ data was anonymized, and individual consent from 
the farm owner and workers was sought and granted. Using this broad approach, we 
will seek to evaluate the present and the effects of existing cow disease diagnoses 
based on IoT and ML technologies in a detailed and unbiased manner. The 
subsequent sections will provide findings from this work, and its relevance to 
precision livestock farming will be analyzed. 

4.5 Performance and Data Quality of IoT Sensors 

We looked at a lot of IoT sensors and found that activity accelerometers and 
thermometers that are worn on the body gave us the most accurate data and useful 
information for finding diseases. [33] even presents the structure of the different types 
of sensors and compares them in terms of performance, data quality, and correlation 
with indicators of disease. Fig. 1 shows a comparison of several IoT sensor’s 
performance for disease detection. 

 

• 
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Fig. 1. Comparison of IoT Sensor Performance in Disease Detection 

Key findings include: 
i. Accelerometer data strongly correlated with early signs of lameness and 

respiratory issues. 
ii. Continuous temperature monitoring via wearable sensors allowed for the 

detection of fever spikes 12-24 hours before visible symptoms appeared. 
iii. Environmental sensors provided valuable context but were less directly 

correlated with individual animal health. 
iv. Automated milking system data offered insights into udder health and early 

detection of mastitis. 
4.6 The Effectiveness of Several Machine Learning Algorithms 
The comparison of ML algorithms showed that there are different levels of 
effectiveness of ML algorithms to different types of diseases. 
It is worth nothing that: 

i. The LSTM Neural Network is the best among other algorithms for more 
complex and time reliant health issues such as ketosis or acidosis, with an 
F1-score of 0.89. 

ii. The Random Forest reached 92% accuracy in lameness detection which can 
also be attributed to its potential to map non-liner relationships of movement 
patterns. 

iii. While the Classifier using Gradient Boosting was rated the best for detection 
of diseases of different types, the averaged F1 score was 0.85. 

iv. SVM was very efficient in solving problems involving two-class 
discrimination, such as healthy versus sick, but rather poor in classifying 
diseases of many classes. 

4.7 Case Study Results 
Our implementation of an IoT-ML system on a medium-sized dairy farm proved to be 
effective: 

Early Disease Detection: Out of all disease cases, the system managed to detect 
85% of them at an average of 2-3 days prior to the traditional methods of 
observations. 
Reduction in Antibiotic application: Eager treatment proved efficient since the 
antibiotic’s application dropped by 30% over the subsequent six months. 
Economic Context: The farm stated that the treatment costs had lowered by 15% 
while the milk yields increased by 7% because of better herd management 
practices. IoT and ML system performance for temporal disease detection is 
shown in Fig. 2. 
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Fig. 2. IoT-ML System Performance in Disease Detection Over Time 

4.8 Traditional methods of comparative analysis 

The ever-increasing IoT-ML method of disease detection has outperformed the 
conventional ones in the following aspects that emerged from the comparative 
analysis: 

Continuous Monitoring: IoT-ML's system was being watched 24 hours a day, seven 
days a week, which worked better than the old method of checking it every so often. 

Objectivity: The ML algorithms were able to provide consistent and data-driven 
assessments that had less variability, which is characteristic of human observation. 

Scalability: The system was able to take care of a big herd with extra labor with 
minimal increase in labor. 

Predictive Capability: Certain diseases were detected in advance enabled the 
preventive measures. 

4.9 Challenges in Real-World Deployment 

Considering the positive outcomes, several issues and limitations arose. 

Initial Setup Costs: The use of IoT sensors for monitoring and other related devices 
entailed large treatment costs in the early stages of use. 

Data Quality: One of the main issues faced by all the sensors in all environments was 
the difficulty of maintaining quality data among the sensors, particularly on the farms, 
which at times could be hostile. 
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Algorithm Interpretability: These algorithms often incorporate complex models, 
making interpretation difficult for some of the more complex ML applications (ex: 
neural networks). This alarmed some veterinarians and farmers. 

Integration with Existing System: Some existing farm management systems created 
challenges for the integration of data by being incompatible. 

5. Discussion 

The findings of our research confirm the likelihood of breakthrough advancements in 
cow disease. The capability to keep track of individual animals in real time and notice 
the slightest changes in their behavior or physiological parameters is simply beyond 
what was ever possible with traditional approaches. On the one hand, the fact that 
some machine learning algorithms work well, especially when it comes to finding 
diseases early, means that technology can be used to improve how animal resources 
are managed and how productive they are. In addition, the case study presented, 
which shows a reduction in the use of antibiotics in livestock, is particularly relevant 
in light of concerns produced by antimicrobial resistance in food animals. 

However, the problems raised, including but not limited to the high initial costs or 
high-quality data available for processing, mean that there is a need for further 
transition to bring these systems closer for use by more people. Not forgetting, the 
need for explainable ML models points out the necessity of combining the efforts of 
data scientists, veterinarians, and farmers to bring about the reliable and effective 
systems of disease diagnosis. Future research should focus on: 

i. Improving the existing and building new IoT sensors appropriate for farm 
surroundings while minimizing their costs. 

ii. Enhancing the comprehension of ML models with no reduction in their 
effectiveness. 

iii. Looking at the effect of the IOT-ML systems on herds and farms 
economically after a given time. 

iv. Contemplating the ways to secure the safety of information collected at the 
farms. 

The idea of IoT and ML-based cow disease monitoring systems has so much potential; 
however, the intended purpose will be successful only if a cross-discipline approach is 
taken, which involves technical, economic, and practical considerations. The 
integration of these technologies into everyday farm operations represents a 
significant shift in livestock management practices. Our findings suggest that this 
shift could lead to substantial improvements in animal health outcomes, farm 
productivity, and sustainability. The ability to detect diseases early and intervene 
promptly benefits individual animals and has broader implications for herd 
management and disease control. This is one of the most gratifying prospects of 
systems that integrate IoT and machine learning: the fact that they can be 
continuously upgraded. 

These systems can be improved as more data becomes available for processing, 
enhancing their possibly higher precision and earlier warning ability. This cyclic 
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advancement of improvement has the potential to spur further developments in 
precision livestock farming. Nonetheless, one must be cognizant of the ethical 
concerns that the greater emergence of technology in animal rearing poses. On one 
hand, enhanced disease surveillance is usually well received in relation to animal 
welfare standards. On the other hand, efficiency should not come at the cost of the 
quality of life for the animals. Apart from the efficient use of technology, proper 
animal husbandry practices will also have to be brought onboard in due time as these 
systems become the norm. 

6. Future Directions 

Following the above discussion, it is possible to identify several important research 
and improvement policies to study in the future: 

Sensor Technology: Creating more rugged, energy-efficient, and non-destructive 
sensors with the ability to generate a quality signal under farm operating conditions. 

Data Fusion Techniques: Enhanced data integration techniques that combine data 
from several sources (such as wearable sensors, environmental sensors, and farm 
management systems) for better monitoring of the animal's health. 

Explainable AI: Development of machine learning approaches that yield 
understandable outputs to increase the level of trust and consequently use by 
veterinarians and farmers alike. 

Edge Computing: Consideration of edge computing alternatives for on-site data 
management to minimize delays and mitigate connectivity challenges in the 
countryside. 

Standardization: An initiative aimed at a standard setting for how data should be 
acquired, kept, shared, and accessed to enhance unity within different systems and 
support large-scale investigations. 

Economic Models: Developing robust economic models to advise on the cost-benefit 
of IoT-ML systems considering farmers’ capital investments and benefits reaped after 
a long time. 

Precision Treatment: Research on the role of IoT-ML systems in not just diagnosing 
illnesses but also developing targeted treatment protocols. 

Predictive Modelling: Seeking to improve existing modelling that will be able to 
predict possible outbreaks of disease in a herd and allow better control management. 

Fig. 3 illustrates a proposed roadmap for future developments in IoT- and ML-based 
cow disease detection systems. 
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 Fig. 3.  Roadmap for Future Developments in IoT-ML Cow Disease Detection 

As the research on precision livestock farming progresses, there is considerable 
promise in the application of IoT and ML for detecting ailments in cows. By 
overcoming existing restrictions and seeking out new ideas, scientists and 
practitioners aim for the advancement of productive, efficient reseeding and 
sustainable agriculture. Such advancements are not only of concern to individual 
farmers but also help achieve global objectives such as food security, animal welfare, 
and protection of the environment. 

7. Conclusion 

The detailed investigation of the existing technologies aimed at cows’ disease 
management based on the IoT and the machine learning concepts allowed us to 
realize how these technologies can help to advance livestock management worlds. We 
have shown how important IoT sensors and machine learning algorithms are for 
keeping cattle healthy by finding and treating diseases early on. We did this through a 
literature review, a case study, and some basic comparisons. Significant findings from 
our study involve the following: 

i. Sensors, especially ones that can be worn, are made so that they can collect 
longitudinal real-time data on each individual's health and behavior pattern in animals. 
This enables the observation and measurement of changes that could signal the onset 
of a disease outbreak. 
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ii. There are already successful techniques such as machine learning and its advanced 
models like LSTM neural networks and gradient boosting classifiers that can 
accurately diagnose patterns for various diseases even several days before symptoms 
appear. 

iii. The use of IoT-ML technology will provide numerous advantages, like early 
detection of diseases, less use of antibiotics, lower treatment costs, and better 
productivity and health of the herd in general. 

iv. Nonetheless, while the primary installation and the quality of the data generated 
by the systems may present challenges, these IoT-ML systems for the farming sector 
are more beneficial in the long run, especially for medium- to large-scale farms. 

v. Advanced sensor technologies, improved data analysis capabilities, and enhanced 
interpretability of AI techniques will over time make these solutions more powerful 
and easier to use. 

Such conclusions have consequences not only for farm management at the 
microeconomic level. The scenario where IoT- and ML-based disease detection 
systems are used on a wider scale is likely to achieve the following aspects at the 
macro level in terms of agriculture: 

• Causes of distress in animals are resolved faster, so improving animal care aims 
treatment more precisely. 

• Prevention of unnecessary environmental degradation as a smaller number of 
edications using a wide range of applications 

• Improved health management of cattle, translating into improved food hygiene and 
quality for the consumers. 

• Growth in the economic viability of livestock agriculture enterprises 

Nonetheless, the successful realization of these benefits will depend on sustained 
commitment and cooperative efforts from the researchers, technology developers, 
veterinarians, and farmers. It will also be essential to overcome existing challenges, 
create systems that are easy to use, and provide enough training and assistance so that 
implementation is effective in all farming systems. To conclude, the application of 
IoT devices and machine learning in cow disease Diagnosis is one of the transforming 
practices replacing older methods of fetching for precision in livestock farming. New 
designs of animal health management systems, which are more efficient and animal-
friendly, are expected with the improvement and advancement of these technologies. 
Enhanced research concepts should be geared towards building better systems, 
overcoming implementation obstacles, and exploring other areas to harness the full 
potential of technologies in animal well-being. Through the adoption of these 
revolutionary strategies, the farmers and the agribusinesses will be able to reach a 
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time where the traditional methods of agriculture and technologies co-exist and 
provide wellness to animals, profits to the farmers, and healthy food systems. 
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Creative Commons license, unless indicated otherwise in a credit line to the material. If material
is not included in the chapter's Creative Commons license and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder.
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