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Poultry farming is entering a new technological era in which artificial intelligence (Al) is
gradually changing how birds, production and the poultry-house environment are
monitored and managed. Modern poultry farms generate enormous amounts of information,
but continuously observing thousands of birds and interpreting every change in their
behaviour, health and surroundings is beyond the capacity of any individual. Al offers the
possibility of combining information from cameras, microphones, sensors and farm records
to identify patterns and detect changes that may otherwise go unnoticed. Applications range
from monitoring bird activity and welfare to estimating body weight, counting birds,
analysing flock sounds, assessing production data and improving environmental
management. By detecting subtle changes earlier, Al may help producers improve bird
welfare, production efficiency and resource use. However, challenges related to cost,
reliability, maintenance, standardization and practical adoption still need to be addressed.
Rather than replacing farmers, Al is likely to become an intelligent decision-support tool,
providing continuous observation and helping producers recognize when closer attention is
needed. The poultry house of the future may therefore become not simply more automated,
but more capable of sensing, analysing and responding to the needs of birds and the changing
conditions around them.
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Introduction

A skilled poultry farmer can learn a great deal by watching a flock. The way birds move, eat,
drink, rest and distribute themselves throughout the poultry house can reveal important
information about their health and welfare. Even the general sound of the flock may provide
clues about whether the birds are comfortable or whether something unusual is happening.
However, modern poultry production presents a challenge that even the most experienced
farmer cannot completely overcome: no person can watch every bird, every minute of the
day. In a flock containing thousands of birds, a problem may begin with only a few
individuals. Some birds may become less active, alter their feeding behaviour or gather
unusually in one area. Changes in feed and water consumption may occur gradually, while a
problem related to temperature, ventilation or air quality may initially affect only a particular
section of the house. By the time these changes become clearly visible during routine
inspection, valuable time may already have been lost.

This is where artificial intelligence is beginning to open an exciting new chapter in
poultry farming. Al is often associated with futuristic robots and highly complex computers,
but its role on a poultry farm can be much more practical. Image and video data, audio
signals, 10T and sensor information, and production records can all be used to support
automated monitoring, production management and bird health and welfare. Al can analyse
these different sources of information, identify patterns and recognize changes that may
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require attention. Imagine a poultry house where cameras observe bird movement throughout
the day, sensors continuously record environmental conditions and intelligent software
compares current flock behaviour with what is normally expected. If birds suddenly become
less active, gather unusually or show a significant change in movement, the system may
identify that deviation. If feed intake changes unexpectedly, the information can be
considered along with production and environmental data. The purpose is not necessarily to
allow a computer to make every decision. Instead, the real value of Al may lie in helping the
farmer recognize when something deserves closer attention. In this sense, Al can provide an
additional set of eyes and ears that never become tired.

Seeing and Understanding the Flock

One of the most promising applications of Al in poultry farming is computer vision. Cameras
have long been used for surveillance, but Al allows images and videos to become a valuable
source of management information. Instead of simply recording what happens inside the
poultry house, computer-vision systems can analyse images to detect and track birds,
recognize their activity and behaviour, and estimate physical characteristics. Al applications
using image-based data include object detection and tracking, segmentation, pose estimation
and activity recognition. This could change the way flock performance is monitored. Body
weight, for example, is an important indicator of growth and production efficiency.
Traditional weighing often requires catching and handling birds, which takes time and may
disturb them. Vision-based weighing offers the possibility of estimating body characteristics
with less frequent manual handling. Automated systems can also assist with bird counting
and other production-related observations. These applications are particularly relevant
because Al-based approaches can support earlier and less-invasive monitoring of disease,
stress, behaviour and general bird condition.

The greatest advantage of such technologies may be the shift from occasional
observation to continuous monitoring. A farmer may inspect the flock several times a day,
but an intelligent camera can continue observing after the farmer leaves the house. Al may
not understand birds in the same way as an experienced poultry producer, but it can compare
present conditions with previous patterns and identify when something is different. Instead of
simply asking, “What is happening now?”, the system can potentially ask a more useful
question: “Is this normal for this flock?” A sudden reduction in activity, unusual movement
or changes in social behaviour may not immediately reveal the exact cause of a problem, but
they can provide an early warning that the flock needs closer attention. Detecting subtle
precursors of disease and stress, or early deviations in activity and social behaviour, may
reduce the need for frequent manual handling and allow earlier intervention.

Listening to Birds: Al, Welfare and Early Warning
The possibilities become even more interesting when Al begins to analyse not only what it
sees but also what it hears. Poultry houses are active acoustic environments, with birds
constantly producing sounds that may change with activity, stress, health and environmental
conditions. An experienced observer may notice obvious abnormalities, but continuously
listening to thousands of birds and identifying subtle changes over time is extremely difficult.
Audio-based Al systems can analyse acoustic signals, including bird vocalizations and
unusual sounds within the poultry house. Applications being explored include vocalization
analysis, distress or cough detection and the identification of abnormal acoustic patterns.
Could a poultry house eventually listen to its birds? Perhaps not in the way humans
listen and understand speech. A microphone cannot replace a veterinarian or diagnose every
disease. Poultry health is far too complex for such a simple approach. However, an intelligent
system may be able to recognize that the flock does not sound normal and provide an early
warning for further investigation. This represents one of the most important strengths of Al: it
does not always need to provide the final answer. Sometimes its greatest contribution is
simply recognizing that something has changed. The same principle applies to animal
welfare. Healthy birds show recognizable patterns of feeding, drinking, movement and rest.
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When these patterns change, the reason may be related to disease, stress or environmental
discomfort. Al research in chicken farming has given considerable attention to welfare-
related applications, including disease surveillance, behaviour monitoring, stress detection
and health assessment.

Continuous monitoring could therefore help identify deviations earlier. For example,
if birds suddenly become less active or repeatedly gather in one area, the system may alert the
farmer that the flock requires closer inspection. In large commercial flocks, where observing
every individual bird is practically impossible, this type of technology could help transform
flock behaviour into useful management information. Early recognition is particularly
important during environmental stress because poultry are highly sensitive to temperature,
humidity, ventilation and air quality. A camera can provide information about bird activity,
while microphones can capture flock sounds and sensors can measure temperature, humidity,
gases and other environmental conditions. When these different sources of information are
considered together, they may provide a more complete picture of what is happening inside
the poultry house. The future of smart poultry farming may therefore depend not on one
perfect camera or sensor but on combining video, audio, sensor and production information
in an intelligent and meaningful way.

Smarter Decisions for Production and Sustainability

Al also has considerable potential to improve everyday farm management. Poultry farms
generate large quantities of information related to growth and weight, egg numbers and
quality, feed intake, mortality and other biological and production records. The challenge is
not merely collecting this information but interpreting it effectively. Feed represents one of
the most important inputs in poultry production, and changes in feed intake can provide
useful clues about flock performance. Al can analyse patterns in feed use together with
information on growth and production, supporting more precise management. Applications
related to economic efficiency include automated counting, vision-based weighing and
precision feeding, which can improve labour productivity and feed utilization while also
supporting product quality. The same principle can extend to egg production and product
quality. Production records may be analysed to identify trends and support prediction, while
image-based technologies may assist with automated observations and quality-related
assessments. Better use of information can help farmers recognize unexpected deviations and
respond more quickly. However, information has value only when it solves a real problem. A
farm does not need technology simply to produce more data; the technology must help save
time, reduce losses, improve welfare or manage resources more efficiently.

Environmental management provides another important opportunity. Poultry houses
require careful control of temperature, humidity, ventilation and air quality, and poor
environmental conditions can affect both bird welfare and performance. At the same time,
inefficient operation of heating and ventilation systems can increase energy consumption. Al
can support environmental applications such as odour prediction, ventilation monitoring and
control strategies aimed at reducing emissions and energy use. Sensors can provide
information on temperature and humidity, ammonia or carbon dioxide, while integrated
systems can monitor ventilation-related conditions. If environmental conditions begin to
deteriorate and changes in bird behaviour are detected at the same time, the combination of
these signals may provide a stronger warning than either source alone. This ability to connect
different sources of information could become one of the most important features of future
poultry farming. More advanced systems may operate through a continuous process in which
the farm first senses what is happening, Al analyses the information and an appropriate
response is then considered or implemented. Continuous data can be used to support targeted
interventions and assess their outcomes over time. Future development is expected to
increasingly combine video, audio, gas sensing and microclimate information, while
improved ventilation and heating systems may use ammonia and airflow sensing to improve
indoor conditions and reduce emissions and energy use. In this way, Al could gradually help
poultry houses become more adaptive, connecting observation with management decisions.
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Challenges and the Road Ahead

Despite its enormous potential, Al is not a magic solution to every poultry-farming problem.
The road toward widespread adoption still has several obstacles. Cameras, sensors,
computers, networking systems and continuous data processing require investment, and high
upfront costs may be difficult to justify when long-term economic returns are uncertain.
Practical adoption is also limited by reliability requirements, the burden of continuous multi-
sensor monitoring, lack of common and interoperable data standards and the gap between
detecting a problem and achieving fully automated control. Farmer acceptance and
confidence in the technology are equally important, particularly where resources are limited.
There is also a need to move beyond technologies that perform well only under controlled
conditions. Poultry houses differ in design, equipment, lighting and management systems,
while dust, humidity and other real farm conditions can affect sophisticated devices. Future
systems must therefore be robust enough to operate across different farms and production
conditions. The future should also not be limited to cameras alone. Although computer vision
currently dominates much Al research, audio monitoring, gas sensing, microclimate
telemetry and integrated multimodal systems require greater attention. These technologies
can capture information that cameras alone cannot provide.

The real challenge, therefore, is not simply to develop more advanced algorithms. It is
to develop Al systems that are affordable, reliable, practical, animal-friendly and easy for
poultry producers to use. Future progress may depend on low-cost and robust technologies,
better data standards, practical cost-benefit evaluation and systems that demonstrate a clear
return on investment through labour saved, feed conserved, energy reduced or production
losses avoided. The best smart technology may not be the one with the most cameras or the
most complicated software. It may simply be the technology that quietly provides useful
information to the farmer exactly when it is needed.

Conclusion

Artificial intelligence is opening a new chapter in poultry production. Its potential extends
from intelligent cameras that observe bird movement to systems that analyse flock sounds,
from automated body-weight estimation and bird counting to the management of production
and environmental information. By bringing together data from different sources, Al could
help poultry producers understand increasingly complex production systems with greater
speed and precision. Perhaps its greatest contribution will be the ability to recognize change
earlier. Instead of waiting until a problem becomes obvious, intelligent systems may identify
subtle deviations in behaviour, activity, sound, growth or environmental conditions. Instead
of relying only on periodic observation, information may be collected continuously and
combined to provide a more complete picture of the flock. Nevertheless, Al should not be
viewed as a replacement for the poultry farmer, veterinarian or nutritionist. Poultry
production will always depend on biological understanding, professional knowledge and
practical experience. Al may recognize that a pattern has changed, but human expertise
remains essential for understanding why the change occurred and deciding how best to
respond. The farmer of the future may therefore not work alone. Intelligent systems may
provide continuous observation when human attention is elsewhere, with cameras serving as
additional eyes, microphones as additional ears and sensors as a constant connection to the
poultry-house environment. The real transformation will not come simply from filling poultry
houses with more machines, but from using technology to make farming more informed,
responsive and sustainable. If Al can help producers recognize problems earlier, improve bird
welfare, use resources more efficiently and reduce unnecessary losses, it could become an
increasingly valuable partner in shaping the future of poultry production.
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