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Introduction: Rise of Artificial
Artificial Intelligence (Al) is rapidly
changing the way food is produced, processed,
and consumed. The meat industry, one of the
most important sectors of animal agriculture, is
also adopting Al-based technologies to
improve productivity, efficiency, quality, and
sustainability. Al refers to the ability of
computer systems to perform tasks that
normally require human intelligence, such as
learning, decision-making, image recognition,
prediction, and problem-solving.
of Al in

production and processing has opened new

The application meat
opportunities for precision livestock farming,
automated processing systems, improved food
safety, and development of innovative meat
products. By combining Al with technologies
such as sensors, robotics, machine learning,
and data analytics, the meat industry is moving
towards a smarter and more efficient future.
Al Applications in Meat Animal Production
The foundation of meat quality begins
at the farm level. Al technologies help farmers
and livestock producers monitor animal health,

growth, nutrition, and welfare in real time.

Al-powered sensors and cameras can
continuously collect information related to
animal behaviour, feeding patterns, movement,
and physiological changes. Machine learning
algorithms analyze this data and help identify
early signs of disease, stress, or abnormal
behaviour before visible symptoms appear.
This enables timely treatment and reduces
economic losses.

In poultry and pig production systems,
Al-based monitoring systems are used to
regulate environmental conditions such as
temperature, humidity, ventilation, and
lighting. Maintaining optimal environmental
conditions improves growth performance, feed
efficiency, and overall productivity.

Al also supports precision feeding by
analysing the nutritional requirements of

individual animals. Automated feeding

systems can adjust feed quantity and
composition based on age, body weight, and
growth rate, reducing feed wastage and
improving meat yield.

Al-based

selection tools help identify animals with

Furthermore, genetic
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desirable traits such as faster growth, better

carcass characteristics, improved disease
resistance, and superior meat quality.
Artificial Intelligence in Slaughter and
Carcass Evaluation

After animal production, Al plays an
important role in slaughter operations and
carcass assessment.  Traditional carcass
evaluation methods often depend on manual
observation and experience. Al provides faster,
objective, and more accurate evaluation.

Computer vision technology, a major
branch of Al,

processing techniques to analyse carcasses.

uses cameras and image-
These systems can estimate parameters such as
carcass weight, fat distribution, muscle area,
meat colour, and external defects.

Al-based grading systems can_classify
carcasses according to quality . standards,
helping processors maintain uniformity and
improve product value. These technologies
reduce human error and provide consistent
results during large-scale processing.

In poultry processing plants, Al-
enabled cameras can detect abnormalities,
bruising, contamination, and processing
defects. Automated systems improve hygiene
and reduce the chances of unsafe products
reaching consumers.

Al in Meat Processing and Product

Development
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The meat processing sector s
experiencing major transformation through Al-
driven automation. Modern meat industries use
Al for

reducing waste,

improving processing efficiency,
and maintaining product
consistency.

Al-controlled processing equipment
can monitor important parameters such as
temperature, cooking time, mixing speed, and
content

moisture during production of

processed meat products like sausages,

nuggets, patties, ham, and ready-to-eat
products.

During formulation of value-added
meat products, Al can analyse large amounts
of data related to ingredients, processing
conditions, and consumer preferences. This
helps researchers and food industries develop
healthier. and  innovative products with
improved sensory properties.

For example, Al-based prediction
models can help optimize formulations by
balancing protein, fat,

salt, spices, and

functional ingredients while maintaining
desirable taste and texture.

Al also contributes to reducing food
waste by predicting processing losses and
improving utilization of meat by-products.
This supports sustainable production and
encourages the development of new products

from underutilized resources.
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Al-Based Quality and Safety Monitoring of
Meat Products

Food safety is a major concern in the
meat industry because meat is highly
perishable and can support microbial growth.
Al technologies provide advanced solutions
for quality control and safety management.

Al-based systems can predict shelf life
by analysing factors such as temperature,
packaging conditions, microbial changes, and
chemical quality parameters. Smart sensors
combined with Al can monitor storage
conditions throughout the supply chain.

Machine learning models are also

being developed to detect microbial
contamination and spoilage indicators. Rapid
identification of unsafe products helps prevent
foodborne illnesses and improves_ consumer
confidence.

Al-powered image analysis can assess
colour, texture, marbling, and surface
characteristics of meat products. These quality
evaluations are faster compared with
traditional laboratory-based methods.

Al for Traceability and Supply Chain
Management

Consumers are increasingly interested
in knowing where their food comes from and
how it is produced. Al improves transparency
and traceability throughout the meat supply

chain.

E-ISSN: 2583-5173

159

animals,

track

Al systems can

processing  stages, storage  conditions,
transportation, and final product distribution.
Data collected from different stages can be
analysed to identify problems and improve
efficiency.

Predictive analytics helps industries
forecast demand, manage inventory, reduce
storage losses, and optimize transportation.
This results in better availability of fresh meat
products and reduced economic losses.
Challenges and Future Prospects

Although Al offers many advantages,
its adoption in the meat industry faces several
High

skilled manpower,

initial investment,

data

challenges.
requirement  of
management  issues, and technological
limitations are some of the major barriers.
Small-scale producers and processors

may find advanced Al systems difficult to

adopt due to cost and infrastructure
requirements.  Training and  awareness
programs are essential for successful

implementation.
In the future, integration of Al with
of Things (loT), and

advanced sensors will further transform meat

robotics, Internet
production and processing. Al may support
fully automated processing plants, real-time
quality monitoring, and personalized meat
product development according to consumer

needs.
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Conclusion

Artificial Intelligence is becoming a
powerful tool for modernization of the meat
industry. From improving animal production
and welfare to enhancing | processing
efficiency, quality control, and food safety, Al
provides innovative solutions at every stage of
the meat supply chain.

The combination of human expertise
and Al technology can create a more efficient,
sustainable, and consumer-friendly meat
industry.  With continued research and
technological advancement, Al is expected to
play a key role in shaping the future of meat
production and value-added meat product
development.
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