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Introduction 

Livestock health management is increasingly 

moving from periodic observation toward 

continuous, data-driven monitoring. Traditional 

livestock health assessment generally depends  

 

on visual inspection, farmer experience, 

veterinary visits, and laboratory diagnosis. 

Although these approaches remain essential, 

digital technologies can provide additional  
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Abstract 

Digital monitoring systems are transforming livestock health management by enabling continuous, 

data-driven observation of animal health, behaviour, productivity, and environmental conditions. 

Wearable sensors, cameras, Internet of Things devices, mobile applications, cloud platforms, and 

artificial intelligence can detect changes in activity, feeding, rumination, body temperature, 

movement, milk production, and other indicators. Early identification of abnormal patterns can 

support timely veterinary examination and intervention, reducing disease-related losses and 

improving animal welfare. Digital systems also facilitate electronic health records, reproductive 

monitoring, heat-stress assessment, lameness detection, and environmental management. Despite 

their potential, challenges include high installation costs, connectivity limitations, sensor accuracy, 

data security, technical skills, and false alerts. Integrating digital monitoring with veterinary 

expertise, preventive healthcare, biosecurity, and farmer knowledge can create efficient, sustainable, 

and precision-oriented livestock health-management systems. 

Keywords: Digital monitoring; Livestock health; Wearable sensors; Artificial intelligence; Internet 

of Things; Disease detection; Precision livestock farming. 
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information about animal behaviour, 

physiology, feeding, movement, environmental 

conditions, and production. 

 

Digital monitoring systems combine sensors, 

wearable devices, cameras, mobile 

applications, Internet of Things (IoT) networks, 

cloud platforms, artificial intelligence (AI), and 

data analytics to collect and interpret livestock-

health information. These systems can identify 

changes in normal animal behaviour and alert 

farmers or veterinarians when an animal may 

require attention. 

Examples include wearable activity sensors for 

detecting changes in movement, rumination 

monitors for identifying possible health 

problems, cameras for analysing posture and 

behaviour, microphones for monitoring 

coughing, and environmental sensors for 

recording temperature and humidity. 

The objective is not to replace farmers or 

veterinarians but to provide them with timely, 

objective, and continuous information that 

supports earlier intervention and better 

livestock management. 

 

Concept of Digital Livestock Health 

Monitoring 

Digital livestock health monitoring refers to the 

use of connected technologies to continuously 

or periodically collect animal-health and 

environmental data and convert these data into 

useful management information. 

A typical system follows: 

Animal → Sensor/Camera → Data 

Transmission → Cloud Platform → Data 

Analysis → Alert → Farmer/Veterinarian → 

Intervention 

The system can monitor individual animals or 

entire herds. 

Important monitoring parameters include: 

• Body temperature. 

• Activity. 

• Movement. 

• Feeding behaviour. 

• Rumination. 

• Water consumption. 

• Heart rate. 

• Respiratory activity. 

• Body condition. 

• Milk production. 

• Lying and standing behaviour. 

• Environmental temperature. 

• Humidity. 

Importance of Digital Monitoring 

Livestock diseases can cause reduced 

production, increased treatment costs, 

reproductive problems, animal suffering, and 

mortality. Some diseases begin with subtle 

behavioural or physiological changes that may 

not be immediately visible. 

Digital monitoring can identify deviations from 

normal patterns before obvious clinical signs 

become severe. 

For example, a reduction in activity, feeding, 

rumination, or milk production may indicate 

that an animal requires further examination. 

The system can therefore support a transition 

from: 

Reactive treatment → Early detection → 

Preventive management 
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Wearable Sensors 

Wearable devices are among the most widely 

studied digital livestock-monitoring 

technologies. 

Devices may be attached to: 

• Neck collars. 

• Ear tags. 

• Legs. 

• Halters. 

• Other suitable body locations. 

Sensors can record movement and behavioural 

patterns. 

Activity monitoring can help identify changes 

associated with: 

• Estrus. 

• Lameness. 

• Illness. 

• Reduced feeding. 

• Changes in daily routines. 

 

Because individual animals differ in normal 

behaviour, systems become more useful when 

they establish an animal-specific baseline. 

Activity Monitoring 

Healthy animals generally follow relatively 

consistent patterns of movement, feeding, 

resting, and social behaviour. 

Digital systems can identify changes such as: 

• Reduced walking. 

• Increased lying. 

• Unusual activity. 

• Changes in feeding frequency. 

• Changes in standing time. 

These deviations can trigger alerts for further 

investigation. 

Digital activity monitoring should be 

considered a screening tool rather than a 

definitive diagnosis. 

Rumination Monitoring 

Rumination is an important indicator of health 

and feeding behaviour, particularly in cattle. 

Wearable devices can estimate rumination 

activity through movement patterns associated 

with chewing. 

Reduced rumination may occur with: 

• Feed changes. 

• Digestive problems. 

• Stress. 

• Metabolic disorders. 

• Other health disturbances. 

Continuous rumination monitoring can provide 

information that may not be captured during 

occasional farm visits. 

Body Temperature Monitoring 

Temperature is an important physiological 

indicator. 

Digital temperature sensors can help identify 

abnormal changes associated with potential 

health problems. 

Continuous monitoring may be particularly 

useful for animals at high risk of disease or 

during periods of environmental stress. 

However, temperature measurements should be 

interpreted according to: 



 Popular Article 

 
               

156 
 

Future Agriculture e-magazine                        

E-ISSN: 3048-4553 (Online) 

 

https://futureagriculture.co.in/ 

• Species. 

• Age. 

• Physiological status. 

• Environmental conditions. 

• Measurement location. 

Camera-Based Monitoring 

Cameras can continuously observe animals 

without requiring physical contact. 

Computer vision systems can analyse: 

• Posture. 

• Walking. 

• Feeding. 

• Lying behaviour. 

• Social interaction. 

• Body condition. 

• Movement patterns. 

Camera-based monitoring is particularly useful 

in large housing systems where individual 

observation is difficult. 

Artificial Intelligence and Computer Vision 

AI can analyse images and video to identify 

behavioural or physical changes. 

Computer-vision algorithms may detect: 

• Lameness. 

• Abnormal posture. 

• Reduced movement. 

• Changes in body condition. 

• Feeding behaviour. 

• Aggressive behaviour. 

AI systems can process large volumes of visual 

information much faster than manual 

observation. 

Nevertheless, algorithms require high-quality 

training data and validation under different 

farm conditions. 

Lameness Detection 

Lameness is an important welfare and 

productivity problem in dairy cattle and other 

livestock. 

Digital systems can identify changes in: 

• Walking speed. 

• Stride length. 

• Weight distribution. 

• Back posture. 

• Lying behaviour. 

• Activity. 

Early identification can allow farmers to 

examine affected animals before the problem 

becomes severe. 

Disease Early-Warning Systems 

One of the most important applications of 

digital livestock monitoring is early disease 

detection. 

A system may combine: 

Activity + Temperature + Feeding + 

Rumination + Milk Yield + Environmental 

Data 

AI algorithms can analyse these variables to 

identify unusual patterns. 

The resulting alert does not necessarily indicate 

a specific disease. Instead, it signals that the 

animal may require closer observation or 

veterinary examination. 

Monitoring Dairy Cattle 

Dairy farms can use digital technologies to 

monitor: 

• Milk yield. 

• Milk conductivity. 

• Rumination. 

• Activity. 

• Feeding. 

• Body condition. 
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• Reproductive behaviour. 

Changes in these indicators can help identify 

possible health and reproductive problems. 

Integration of production and health data allows 

farmers to evaluate the relationship between 

animal performance and health status. 

Mastitis Monitoring 

Mastitis is a major concern in dairy production. 

Digital systems can monitor indicators such as: 

• Milk conductivity. 

• Milk yield. 

• Milking behaviour. 

• Udder-related measurements. 

Changes in these parameters can generate alerts 

for further investigation. 

Laboratory or veterinary assessment may still 

be required for confirmation and treatment 

decisions. 

Reproductive Health Monitoring 

Digital activity sensors can support 

reproductive management. 

Increased activity patterns may be associated 

with estrus in cattle. 

Monitoring systems can therefore help farmers 

identify animals that may require reproductive 

attention. 

Better timing of insemination can potentially 

improve reproductive efficiency. 

Calf Health Monitoring 

Young animals require close monitoring 

because disease can develop rapidly. 

Digital systems can monitor: 

• Feeding. 

• Activity. 

• Temperature. 

• Respiration. 

• Behaviour. 

• Environmental conditions. 

Early warning can help farmers respond more 

quickly when abnormal patterns occur. 

Poultry Health Monitoring 

Digital technologies are also relevant to poultry 

production. 

Sensors and cameras can monitor: 

• Temperature. 

• Humidity. 

• Ventilation. 

• Bird movement. 

• Feed intake. 

• Water consumption. 

• Mortality. 

• Behaviour. 

Changes in flock activity can provide early 

indications of environmental or health 

problems. 

Pig Health Monitoring 

Digital monitoring systems can support pig 

production by tracking: 

• Feeding. 

• Drinking. 

• Movement. 

• Body temperature. 

• Vocalizations. 

• Social behaviour. 

• Environmental conditions. 

Microphones combined with AI may help 

identify abnormal coughing or other respiratory 

sounds. 

Sheep and Goat Monitoring 

Wearable sensors and GPS devices can be 

useful in extensive sheep and goat production. 
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They can monitor: 

• Location. 

• Movement. 

• Grazing behaviour. 

• Activity. 

• Possible separation from the herd. 

GPS monitoring may also assist farmers in 

locating animals and identifying unusual 

movement patterns. 

Environmental Monitoring 

Animal health is strongly influenced by the 

surrounding environment. 

Digital environmental sensors can monitor: 

• Temperature. 

• Humidity. 

• Air quality. 

• Ammonia. 

• Carbon dioxide. 

• Ventilation. 

• Light. 

High temperature and humidity can create heat 

stress, particularly in dairy cattle and poultry. 

Environmental monitoring allows farmers to 

identify potentially harmful conditions before 

production and welfare are significantly 

affected. 

Heat-Stress Monitoring 

Heat stress reduces: 

• Feed intake. 

• Milk production. 

• Growth. 

• Reproductive performance. 

Digital systems can combine environmental 

data with animal behaviour to identify heat-

stress risk. 

Alerts can prompt farmers to consider: 

• Cooling systems. 

• Shade. 

• Improved ventilation. 

• Water availability. 

• Adjusted feeding schedules. 

Internet of Things 

IoT provides the communication infrastructure 

connecting sensors, devices, farm equipment, 

and digital platforms. 

A simplified livestock IoT system is: 

Sensor → Internet Gateway → Cloud → 

Analytics → Mobile Alert 

This enables information to move continuously 

between animals and farm managers. 

Mobile Applications 

Mobile applications make monitoring 

information accessible to farmers. 

A livestock-health application can display: 

• Animal identification. 

• Health alerts. 

• Vaccination records. 

• Treatment history. 

• Activity levels. 

• Reproductive status. 

• Production data. 

Farmers can receive alerts directly on 

smartphones. 

Cloud-Based Livestock Management 

Cloud systems store large amounts of livestock 

data. 

Cloud platforms allow users to access 

information from different locations and 

devices. 

Farm records can include: 
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• Animal identity. 

• Health history. 

• Vaccination. 

• Treatment. 

• Breeding. 

• Production. 

• Sensor measurements. 

Long-term data can help identify patterns 

across seasons and production cycles. 

Artificial Intelligence for Decision Support 

AI can integrate multiple data streams and 

identify complex patterns. 

For example: 

Lower activity + reduced rumination + 

reduced milk yield + increased temperature 

may trigger an alert for closer assessment. 

The value of AI is greatest when it supports 

human decision-making rather than presenting 

automated predictions as definitive diagnoses. 

Predictive Health Management 

Predictive livestock health management aims to 

identify animals at increased risk before clinical 

disease becomes obvious. 

Historical and real-time data can be combined 

to estimate risk. 

Potential applications include: 

• Disease risk. 

• Lameness. 

• Metabolic disorders. 

• Heat stress. 

• Reproductive problems. 

Predictive systems require continuous 

validation because disease patterns vary across 

farms and regions. 

Digital Health Records 

Digital health records improve organization and 

traceability. 

Records can include: 

• Vaccinations. 

• Treatments. 

• Laboratory results. 

• Disease episodes. 

• Breeding. 

• Birth information. 

• Production. 

Digital records can also improve 

communication between farmers and 

veterinarians. 

Veterinary Integration 

Digital monitoring should be integrated with 

veterinary services. 

When an alert occurs: 

Digital System → Alert → Farmer → 

Veterinary Assessment → Diagnosis → 

Treatment/Prevention 

This reduces the risk of relying exclusively on 

automated interpretation. 

Veterinarians can use digital records to 

understand the animal's history before 

conducting an examination. 

Benefits of Digital Monitoring Systems 

Major benefits include: 

Early Detection 

Potential problems can be identified earlier. 

Continuous Monitoring 

Animals can be monitored beyond periodic 

farm visits. 

Individualized Management 

Management can be tailored to individual 

animals. 

Improved Productivity 
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Health problems can be addressed before 

causing substantial production losses. 

Better Record Keeping 

Digital systems automatically organize health 

and production information. 

Reduced Labour 

Automated monitoring can reduce the need for 

constant manual observation. 

Improved Welfare 

Early identification of discomfort or illness can 

support faster intervention. 

Challenges 

Despite their potential, digital livestock 

systems face several challenges. 

High Initial Cost 

Sensors, cameras, software, and network 

infrastructure may require significant 

investment. 

Connectivity 

Poor internet connectivity can limit real-time 

monitoring in rural areas. 

Data Quality 

Sensors may produce inaccurate data if poorly 

calibrated or incorrectly positioned. 

Technical Skills 

Farmers and workers may require training. 

False Alerts 

Systems may generate false-positive or false-

negative alerts. 

Data Management 

Large datasets require secure storage and 

effective analysis. 

Maintenance 

Sensors and other devices require regular 

maintenance and replacement. 

Data Privacy and Security 

Digital livestock systems generate valuable 

farm data. 

This may include: 

• Animal records. 

• Production information. 

• Farm location. 

• Financial information. 

• Health history. 

Data should be stored securely, and farmers 

should understand who can access and use their 

information. 

Cost-Effectiveness 

The economic value of a digital monitoring 

system depends on: 

• Herd size. 

• Device cost. 

• Disease prevalence. 

• Labour costs. 

• Production value. 

• Connectivity. 

• Maintenance. 

• Accuracy. 

A technology should be adopted when its 

benefits justify its total cost of ownership. 

Farmer Training 

Successful digital monitoring requires user 

capacity. 

Farmers should be trained in: 

• Device operation. 

• Data interpretation. 

• Alert management. 

• Basic troubleshooting. 

• Data security. 

• Veterinary communication. 
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Technology is most effective when 

farmers understand what the information means 

and how to respond. 

Sustainable Livestock Health Management 

Digital monitoring can contribute to 

sustainability by supporting preventive 

management. 

Early detection may help reduce: 

• Disease-related losses. 

• Unnecessary treatments. 

• Production inefficiency. 

• Animal suffering. 

When combined with good nutrition, 

biosecurity, vaccination, hygiene, and 

veterinary care, digital monitoring can become 

part of a broader sustainable livestock-health 

strategy. 

Table: Practical Digital Monitoring  

Technolog

y 

Monitoring 

parameter 

Potential 

application 

Wearable 

sensor 

Activity Disease/estr

us detection 

Ruminatio

n sensor 

Chewing 

activity 

Health 

monitoring 

Temperatu

re sensor 

Body 

temperature 

Early 

warning 

Camera Movement/post

ure 

Lameness 

detection 

Micropho

ne 

Vocalization/co

ugh 

Respiratory 

monitoring 

GPS Location Tracking/gr

azing 

Environm

ental 

sensor 

Temperature/hu

midity 

Heat-stress 

managemen

t 

Milk 

sensor 

Milk parameters Dairy-

health 

monitoring 

Mobile 

app 

Health records Farm 

managemen

t 

AI 

platform 

Multiple data 

streams 

Decision 

support 

Future 

The future of livestock health monitoring will 

increasingly involve interconnected digital 

ecosystems. 

Advanced systems may integrate: 

Wearables + Cameras + IoT + AI + Cloud 

Computing + Veterinary Services 

Digital twins may eventually create virtual 

representations of individual animals using 

long-term health, production, behavioural, and 

environmental information. 

AI systems could analyse continuous data and 

identify changes specific to individual animals 

rather than applying the same thresholds to an 

entire herd. 

The development of low-cost sensors and 

improved connectivity may also make digital 

monitoring more accessible to small and 

medium-sized livestock farms. 

Conclusion 

Digital monitoring systems are transforming 

livestock health management by enabling 

continuous observation of animal behaviour, 

physiology, production, and environmental 

conditions. Wearable sensors, cameras, IoT 

devices, mobile applications, cloud platforms, 

and artificial intelligence can provide early 

warnings of potential health and welfare 

problems. 
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