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ABSTRACT

The rapid growth of dairy and poultry farming has created demand for innovative
technologies that reduce costs, improve animal welfare, and increase productivity. Artificial
Intelligence (Al) and the Internet of Things (loT) are now transforming traditional practices
into smart farming systems. In dairy farming, Al-powered automated milking parlors,
wearable sensors, and precision feed management tools help monitor cow health, detect
oestrus cycles, optimize feed conversion, and improve milk yield (Patel et al., 2022). Poultry
production is also advancing through Al-driven environmental control, harmful gas
monitoring, disease prediction, and vaccination robots (Patel et al., 2022; Jebari et al., 2023).
Recent innovations such as the Poultry-Edge-Al-loT system demonstrate how real-time
monitoring and predictive analytics can reduce mortality and improve efficiency in large-
scale farms (Jebari et al., 2023). Together, Al and loT enable farmers to make informed
decisions, enhance productivity, and ensure sustainability while meeting consumer demands
for quality milk, meat, and eggs. Wider adoption and affordable solutions for smallholders
will further accelerate the digital revolution in livestock farming (Patel et al., 2022).

INTRODUCTION

ivestock production, particularly dairy other parts of the world. Dairy provides
and poultry farming, is the backbone nutritious milk and milk products for millions
of rural livelihoods in India and many of households, while poultry is one of the
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fastest-growing sectors in the meat industry
(Patel et al., 2022). However, farmers continue
to face challenges such as disease outbreaks,
feed costs, environmental stresses, and
increasing consumer expectations for safe,
high-quality products (Patel et a/., 2022).

In this context, Artificial Intelligence (Al) and
the Internet of Things (IoT) are emerging as
revolutionary technologies. These innovations
are helping farmers reduce manual labor,
monitor animal health, feed
efficiency, and maintain environmental
sustainability (Patel et al., 2022). By
integrating smart robotics, data
analytics, and deep learning models, both dairy
and poultry farms are becoming more precise

improve

SE€Nsors,

and profitable.

Part I: Transforming Dairy Farming with
Al and IoT

Automated Milking Systems

One of the first breakthroughs in dairy Al
adoption has been automated milking parlors.
These systems not only milk cows but also
analyze milk composition and quality using
Al-powered sensors (Patel et al., 2022). Any
abnormalities, such as somatic cell count
changes linked to mastitis, are detected
instantly. This reduces losses and helps
farmers maintain high-quality milk (Patel et

al., 2022).
Precision Livestock Farming

Al in dairy is closely linked to the concept of
Precision Livestock Farming (PLF). Using
wearable collars, pedometers, and neck-
mounted sensors, farmers can continuously
track cows’ walking patterns, feed intake, and
rumination behavior (Patel et al., 2022). These
data streams are processed by Al to detect
calving events, heat stress, or oestrus cycles
(Patel et al., 2022). Timely alerts allow
farmers to make critical decisions, such as
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insemination scheduling, with much higher
accuracy.

A practical example is the SenseTime solution,
which integrates cow monitoring sensors with
Al software. Farmers receive alerts about
reproduction status, feed efficiency, and
potential health issues directly on their mobile
devices (Patel et al., 2022).

Early Disease Detection

Cattle diseases like mastitis, lameness, or
respiratory illnesses can drastically reduce
milk yield. Traditional detection relies on
observation, which may delay
treatment. Al now enables early diagnosis by
analyzing subtle behavioral or physiological
changes before they become visible (Patel et
al., 2022). For instance, a sudden drop in feed

visual

intake or abnormal lying behavior detected by
sensors can trigger immediate veterinary
intervention, saving both the animal and the
farmer from financial losses (Patel et al.,
2022).

Feed Management and FCR Improvement

Feed constitutes nearly 60—70% of dairy farm
expenses.  Therefore, optimizing Feed
Conversion Ratio (FCR)—the amount of feed
needed to produce milk—is essential (Patel et
al., 2022). Al tools such as RGB-D cameras
and automated feeders measure individual feed
intake and correlate it with milk yield (Patel et
al., 2022). This helps identify cows that are
underperforming or overfed, ensuring precise
ration formulation.

Environmental Monitoring

IoT devices now track barn conditions such as
temperature, humidity, and air quality. By
linking these sensors with Al, farms can
maintain optimal housing environments. Poor
air circulation or excessive ammonia can stress
animals and reduce productivity, but real-time
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monitoring ensures corrective steps are taken
immediately (Patel et al., 2022).

Part II: Poultry Farming in the Smart Era
Why Poultry Needs Smart Farming

Poultry is highly sensitive to its surroundings.
High density in commercial sheds, coupled
with poor air quality, often leads to disease
outbreaks. Harmful gases like ammonia (NHs),
methane (CHa4), carbon monoxide (CO), and
hydrogen sulfide (H.S) are generated from
poultry manure and organic  matter
decomposition (Jebari et al., 2023). These not
only harm bird health but also affect workers’
safety (Jebari et al., 2023).

Manual monitoring of such conditions is
inefficient. This is where Al and IoT step in,
environmental
surveillance and predictive analytics (Jebari et
al., 2023).

offering continuous

Poultry-Edge-Al-IoT System

A breakthrough innovation is the Poultry-
Edge-Al-IoT system, which combines IoT-
based wireless sensor networks with Al and
Edge Computing. The system collects data on
temperature, humidity, gas concentrations, and
light intensity inside barns and processes it in
real time (Jebari et al., 2023).

IoT Layer: Sensors measure environmental
conditions (e.g., AM2315 for
temperature/humidity, MQ series
levels) (Jebari et al., 2023).

for gas

Edge Al Layer: Data is filtered and pre-
processed locally, reducing the need for cloud
transmission (Jebari et al., 2023).

Al-Business Layer: Cloud-based deep
learning models like E-GRU (Encoder Gated
Recurrent Unit) predict harmful gas levels and
provide early warnings (Jebari et al., 2023).
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This multi-layer system ensures that farmers
receive instant alerts about risky conditions,
enabling preventive actions such as adjusting
ventilation or manure management (Jebari et
al., 2023).

Climate and Light Control

Al-driven systems regulate ventilation fans,
heaters, and lighting schedules automatically.
Jebari et al. (2023) reported that maintaining
temperature between 13°C—-27°C and humidity
between 50-70% is optimal for poultry
growth. Lighting schedules also influence egg
production, and Al ensures birds receive
proper light exposure for growth and laying
cycles (Jebari et al., 2023).

Vaccination and Medication Robots

A futuristic development is the use of Al-
guided robots for vaccination and medication
in poultry sheds. Patel et al. (2022) explained
that such robots administer vaccines with
nearly zero error and store immunity records,
making flock health management more
systematic. This reduces the risk of large-scale
disease outbreaks.

Data-Driven Disease Prevention

By combining environmental data with flock
behavior (feed intake, water use, movement),
Al predicts potential disease outbreaks before
they spread (Patel et al., 2022; Jebari et al.,
2023). For example, abnormal water intake
patterns detected by sensors can indicate early
disease = symptoms,
intervention.

prompting  quick

Part III: Benefits for Farmers

1. Reduced Costs — Automation lowers labor

requirements  for  milking,  disease
monitoring, and environmental checks
(Patel et al., 2022). Feed costs are

minimized by precise rationing (Patel et al.,
2022).
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2. Improved Animal Welfare — Cows and
poultry remain healthier due to continuous
surveillance. Early treatment reduces
animal suffering and mortality (Patel et al.,
2022).

3. Better Productivity — Al ensures that each
animal receives appropriate care and feed,
leading to higher milk yield, better egg
production, and improved meat quality
(Patel et al., 2022).

4. Sustainability — IoT systems reduce
wastage of feed, water, and energy.
Monitoring harmful gases in poultry barns
also minimizes environmental pollution
(Jebari et al., 2023).

5. Market Advantage — Patel er al. (2022)
highlighted that blockchain-based Al
applications ensure food safety and
traceability, building consumer trust.

Part IV: Future Prospects of Al and IoT in
Livestock

Facial Recognition in Cattle — Al can detect
cattle health, mood, and even pain symptoms
(Patel et al., 2022).

Blockchain Integration — Linking production
to market through blockchain ensures
traceability from “farm to fork™ (Patel et al.,
2022).

Advanced Predictive Models — Al algorithms
like CNNs and recurrent networks will

forecast barn conditions, growth rates, and
disease risks (Jebari et al., 2023).

Affordable Tools for Smallholders — Low-
cost ToT kits and mobile AI dashboards will
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empower small farmers in India (Patel et al.,
2022).

CONCLUSION

Al and IoT are no longer futuristic dreams—
they are practical solutions already reshaping
dairy and poultry farming (Patel et al., 2022;
Jebari et al., 2023). From detecting cow
oestrus cycles with neck sensors to predicting
poultry barn gas levels with deep learning,
these  technologies  bring  measurable
improvements in efficiency, productivity, and
sustainability. For farmers, the adoption of
these tools means less guesswork and more
informed decisions. For consumers, it
guarantees safer and higher-quality milk, meat,
and eggs. As governments, research
institutions, and industries collaborate to make
Al and IoT affordable, the livestock sector is
poised for a true digital revolution.
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