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Abstract

The emergence of the Internet of Things (IoT) has transformed traditional poultry farming practices in addressing productivity
challenges, animal health, and sustainability. This paper provides a review of the development and application of IoT-based
systems to improve productivity and enhance operational efficiency in poultry farming by integrating sensors, actuators,
microcontrollers, cloud platforms, and mobile applications. IoT systems enable real-time monitoring and control of
environmental conditions such as temperature, humidity, and concentration of harmful gases. The system also supports health
monitoring, automatic feeding and watering systems, and data-driven decision-making. The review identified key challenges in
adopting loT-based systems, such as the high starting cost, lack of technical expertise, and data security concerns. The review
also discussed potential solutions such as training programs, availability of affordable devices, and robust security measures.
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1. Introduction

Technological advancements continue to reshape agriculture, enhancing productivity, sustainability, and efficiency [1].
Among these innovations, the Internet of Things (IoT) stands out as a transformative force, enabling precision agriculture, data-
driven decision-making, and automation through interconnected devices and systems [2]. In the livestock sector, poultry farming
has especially benefited from IoT integration, addressing persistent challenges such as disease control, resource management,
and environmental monitoring [3]. As global demand for poultry products rises, farmers must boost productivity while ensuring
animal health, ecological sustainability, and meeting market demands, as traditional methods often fail to meet these goals due to
their labor-intensive and inefficient nature. Environmental factors like temperature, humidity, and air quality critically impact
poultry health and growth, reinforcing the need for advanced monitoring systems [4]. IoT facilitates this by using sensors to
collect real-time data on environmental conditions, bird behavior, and resource usage [3]. These insights allow for informed
decision-making and automation of tasks such as feeding, watering, and ventilation, ultimately increasing efficiency and
profitability [5][6]. Beyond productivity, IoT supports sustainability by reducing resource waste, maintaining optimal living
conditions, and improving animal welfare [7]. It also aids in early disease detection through analytics, minimizing economic
losses and safeguarding livestock health [8].

This paper explores the integration of IoT in poultry farming, focusing on system components, practical applications,
and their impact. Special attention is given to environmental control, automated feeding, and health monitoring, highlighting
IoT's role in revolutionizing poultry farming practices. A general outline of the rest of this article is provided below. Section 2
presents a review of related literature on IoT-based poultry management systems. Section 3 outlines the methodology adopted in
the survey work. Section 4 introduces IoT technologies used in poultry systems, leveraging the traditional IoT-based architecture.
The significant impacts of loT-based solutions on poultry management are discussed in Section 5. Finally, Section 6 presents the
conclusion and outlines possible future directions.

2.0 Related Works

The application of IoT technologies in poultry farming has been widely studied, with numerous works highlighting their
impact on yield optimization, health monitoring, and farm automation. A systematic review of these studies offers valuable
insights into existing innovations, methodologies, and challenges. This subsection examines key scholarly reviews and research
efforts focused on sensor technologies, data analytics, wireless communication, and cloud integration in poultry farming. Several
studies have evaluated the effectiveness of environmental sensors, wearable devices, and machine learning models in enhancing
poultry production. Commonly identified challenges include high implementation costs, data security risks, and the need for real-
time predictive analytics. This review synthesizes these findings, outlining major trends, gaps, and future research directions for
IoT-based poultry systems.

The role of smart sensors, big data analytics, and IoT systems in improving production efficiency, while also addressing
data management, security, and cost concerns was examined, including how precision livestock farming and automation
contribute to increased productivity [9].
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Another study [10] reviewed advancements in Al-powered [oT systems for poultry health monitoring. It covered aspects
from sensor and hardware design to Al-based image, video, and sound analysis for diagnosing poultry health. Faysal et al. [11]
analyzed the evolution of poultry farming in Bangladesh, emphasizing IoT and computer vision technologies. Their review also
highlighted the potential of blockchain and machine learning to boost farm productivity, while noting barriers such as poor internet
access, high device costs, and limited technical expertise. Additionally, [6] provided a comprehensive overview of Al-enabled
IoT applications aimed at improving poultry welfare in which the study discussed key innovations, associated challenges, and
proposed a structured framework for implementing welfare-enhancing technologies.

3.0 Methodology

This systematic review analyzed existing literature on loT-based systems aimed at enhancing poultry yield, following
the PRISMA guidelines to ensure a rigorous and transparent process [59]. The flow of the review process is illustrated in Figure
1, which provides how a comprehensive search was conducted across major databases—including Google Scholar, Springer,
Scopus, ScienceDirect, PubMed, MDPI, and IEEE Xplore—for articles published between 2013 and 2024. The search strategy
incorporated keywords related to IoT in poultry farming, smart and automated systems, wireless technologies (such as,
LoRaWAN, ZigBee, Bluetooth), Al, big data analytics, cloud integration, environmental monitoring, smart feeding, disease
detection, and common challenges such as cost, cybersecurity, and implementation barriers.

STRATEGIC INCLUSION AND DATAEXTRACTION
LITERATURE SEARCH EXCLUSION CRITERIA AND ANALYSIS
Comprehensive search
ducted in datab. Included peer-reviewed
can n databases ncluded peer-review Extracted data from 120
including Google Scholar, studies focusing on loT- studies coveringloT tech Applied a standardized
Springer, Scopus, based poultry farming, impact on :I: system ' framework assessing study
ScienceDirect, PubMed, automation, and yield d“ipn i i’:“ h'w:n e design, methodological rigor,
MOPI, and IEEE Xplore (2013~ improvement, Excluded nhgal;en s 53 Hormed relevance to loT and poultry
2024). Keywords targeted unrelated, duplicate, non- ua"mifa E’ nthesis and yield, and reliability of
leT in poultry, automation, English, or methedologically 9 ?_ ) findings.
some guantitative analysis.
sensors, Al wireless tech, weak articles.
and smart farming.

Figure 1: Survey methodology
Following the search, predefined inclusion and exclusion criteria were applied in alignment with established PRISMA -
based protocols [Check]. Relevant data were extracted and analyzed, with studies evaluated for methodological rigor, relevance
to poultry yield enhancement, reproducibility, and reliability of findings.

4.0 IoT Technologies in Poultry Farming

This section explores the key IoT technologies used in poultry farming, including sensor-based monitoring systems,
wearable and embedded IoT devices, wireless communication networks, and Al-driven analytics. Figure 2 is an Internet of Things
(IoT) based poultry farming architecture, which is a collection of devices, software, and services that can network and exchange
information [1]. The core concept of IoT is integrating sensors into objects and using connectivity to aid the exchange of
information between objects. The architecture of an IoT-based management system in poultry farming is designed to monitor,
control, and optimise the processes within the poultry farm. It consists of several key components that interact to collect and
process information and make informed decisions.
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Figure 2: management system

An IoT-based system for poultry farming typically includes the following components in Table 1, whose technologies
leverage 10T solutions in poultry farming to enhance bird welfare, reduce mortality rates, and maximise yield.

Table 1: [oT poultry farm components whose technologies leverage IoT solutions

Component Function
Sensors These devices monitor environmental parameters such as temperature, humidity, ammonia
levels, and light intensity.
Actuators Control devices like feeders, water dispensers, ventilation systems, and lighting
Microcontrollers Process data from sensors and communicate with the central system.
Cloud Platform Store and analyse data, providing insights and predictive analytics.
Applications Enable remote monitoring and control via user-friendly interfaces.

4.1 Sensor-Based Monitoring Systems

Sensor-based monitoring systems are essential in modern poultry farming, providing real-time data on environmental
and physiological conditions that affect bird health and productivity. Traditional methods rely on manual observation and periodic
checks, often delaying the detection of issues such as temperature fluctuations, high ammonia levels, or abnormal bird behaviour
[13]. IoT-enabled sensors overcome these limitations by continuously tracking key parameters like temperature, humidity, air
quality, light intensity, and bird health metrics [14] as this supports optimal living conditions, improves feed conversion, reduces
mortality, and enhances overall yield.

By integrating various sensors—environmental, biometric, and motion—farmers can make data-driven decisions and
automate farm operations. For example, temperature and humidity sensors control climate systems to prevent heat stress and
respiratory issues, while gas sensors detect harmful emissions like ammonia and CO: to ensure proper ventilation. Wearable
sensors monitor heart rate and body temperature, enabling early disease detection. This real-time monitoring reduces manual
labour, improves animal welfare, and promotes sustainable poultry farming.

4.1.1 Environmental-Based Sensors

Environmental sensors are critical to loT-based poultry farming, ensuring that birds are raised in optimal health, growth,
and productivity conditions. Poultry birds are susceptible to environmental changes [2], and even slight temperature, humidity,
air quality, or lighting fluctuations can impact their well-being. Traditional monitoring methods often fail to provide real-time
insights, leading to delayed responses and increased risks of disease outbreaks, heat stress, or poor feed conversion. Farmers can
continuously track and regulate key parameters by integrating IoT-enabled environmental sensors, reducing mortality rates, and
improving overall yield. These sensors provide automated ventilation, heating, and lighting control, creating a stable and
comfortable bird environment.

Different types of environmental sensors serve distinct purposes in poultry farming, as shown in Table 2. Temperature
and humidity sensors help maintain appropriate thermal conditions, preventing heat stress or cold exposure. Gas sensors detect
harmful emissions such as ammonia (NHs), carbon dioxide (CO2), and hydrogen sulfide (H2S), which, if left unchecked, can lead
to respiratory diseases and reduced bird performance. Light sensors are crucial in optimizing photoperiods, regulating the birds'
circadian rhythm, and influencing feed intake and egg production. By leveraging real-time data from these sensors, poultry
farmers can implement precision farming techniques, reducing losses and enhancing productivity through proactive management.
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Sensor name Measured Output Output Operating Range Accuracy
(Manufacture) Type Voltage
C)
DHT11 (Aosong) Temperature and Digital +3.5-5.5V 0°-50° C/ 20-90% +2°C/ +5%
Humidity
DHT22 (Aosong) Temperature and Digital +3.5-5.5V -40° - 80°C/ 0- +0.5°C/£2%
Humidity 100%
LM35 (National Temperature Analog +4-30V -50° - 150°C +0.5°C
Semiconductor)
SHT75 (Sensiron) Temperature and Digital +2.4-5.5V -40°-123.8°C/ 0- +0.4°C/+3%
Humidity 100%
GM-HT-01(Gemo) Temperature and Digital - -19.9 - +800°C / +1°C/£3%
Humidity 5-95%
AM2315 (Aosong) Temperature and Digital +3.3-5.5V -40°-125°C/ 0 - +0.2°C/£2%
Humidity 99.9%
HX71-V1 (Omega) Humidity Analog +8-12V 5-95% +4%
SY-HS-220 (Syhitech) Humidity Analog +5V 30-90% +5%
HIH4030 (Honeywell) Humidity Analog +4-5.8V 0-100% +3.5%
MQ?2 (Hanwei) Methane, Butane, LPG,  Digital +5V 200ppm 5,000ppm a<0.6
Propane, Smoke, (LPG & Propane)
Hydrogen
MQS5 (Hanwei) Natural gas, LNG, LPG  Digital +5V 200ppm 10,000ppm o <0.6
(LPG & LNG)
MQ6 (Hanwei) LPG, butane Digital +5V 200ppm 10,000ppm o <0.6
MQ7 (Hanwei) Carbon Monoxide Digital +5V 10ppm 10,000ppm 0<0.6
MQ135 (Hanwei) Air Quality Digital +5V 10ppm-300ppm a<0.65
(NH3)
MQ136 (Hanwei) Hydrogen Sulfide gas Digital +5V 1ppm-100ppm a<0.65
MQ137 (Hanwei) Ammonia Digital +5V 1ppm-200ppm a<0.65
TGS4161(Figaro) Carbon Dioxide Analog +5V 350ppm 10,000ppm  £20%
HC-SR04 (Cytron Water Level - +5V 2cm-400cm 0.3cm
Technologies)
02-LDR1 (NTE  Light Intensity Analog Max +150V  Light Resistance vy=0.8
Electronics) (50-100K)
SKU114990100 (Seed Weight sensor/Load Analog +10-15V 0-50KG Class
Studio) Cell C2=+0.30 (%

R.0.)

Lashari et al [16] developed an IoT-based system using sensor nodes and Raspberry Pi with GSM modules to monitor
poultry house conditions—such as temperature, humidity, Oz, CO2, and NHs—in real time, enabling remote access and alerts via
SMS and email. Orakwue et al [17] designed a smart monitoring system using an ESP32 microcontroller, DHT11, PIR, and
MQI135 sensors, along with a buzzer and lamp control to regulate conditions and alert farmers of intrusions. Similarly, [18]
implemented a Wireless Sensor Network (WSN) with a star topology for monitoring temperature and humidity, demonstrating
reliable sensor performance and energy efficiency, though limited by battery life and communication range. Studies [19] and [20]
used DHT22 sensors to automate environmental control via buzzers, fans, and lamps, significantly improving poultry conditions
and productivity. Praveena et al [21] focused on gas monitoring (NHs, CO:, H:S), emphasizing the risks of harmful emissions
from bird litter. Supporting studies [22—25] highlighted the health, environmental, and economic impacts of gas accumulation.
To address these, [21] proposed an automated system integrating gas detection with ventilation and purification to ensure air
quality, improve bird health, and reduce operational risks.

Table 3 reviewed literature highlights the growing adoption of loT-based technologies for environmental monitoring in
poultry farming, of which various studies have demonstrated the effectiveness of wireless sensor networks, cloud-based data
management, and automated control systems in maintaining optimal conditions for poultry health and productivity.

Ambafi et al. 2025

www.cujostech.com.ng



CUJoSTech 2025, 02 (01); doi: 10.5455/CUJOSTECH.2504
Table 3: IoT-based Poultry Environment Monitoring Related Studies

Page 5 of 10

Ref Year Country Key hardware used Key Functions Alert method
[3] 2018  Pakistan Raspberry Pi, SIM900 Monitoring air temperature, air humidity, SMS & E-mail
GSM SIM module oxygen (O:) levels, carbon dioxide (CO-)
concentration, and ammonia (NHas)
concentration in real-time.
[4] 2019  India Arduino Uno, DHT22  Temperature monitoring for sprinkler Buzzer
sensor, Ultrasonic control
sensor
[5] 2020 DHT11 sensor, Temperature and humidity ~Smartphone alerts
Arduino monitoring of the chicken cage and buzzers
microcontrollers Provision of a web application for
result display
[6] 2020 Bangladesh = DHTI11 sensor Real-time measurement of Alert message via
temperature and humidity smartphone and
Transmission of results to a cloud- triggering of the
based server for continual analysis buzzer
against threshold levels
71 2020  Malaysia DHT?22 sensor Environmental parameter Notification via
measurements for automatic  the cloud-based
transmission to a central database monitoring system
Automatic control of the light bulb
and fan for adjusting temperature and
humidity levels
[8] 2020  Brunei Regulate temperature, humidity, air ~ SMS, Email,
quality, and food supply efficiently =~ WhatsApp, and
Carry out corrective measures when ~ remote monitoring
parameters exceed safe limits from a web-based
Web-based interface for remote interface.
monitoring and visualization.
[9] 2022  Malaysia Raspberry Pi, DHT11 Monitoring of temperature and Telegram
sensor humidity
[10] 2023 India Node MCU, Servo Monitoring of house temperature Results display on

Motor, DHT11, IR
sensor, piezoelectric

and humidity, along with lighting
and water level

a Cloud-based
application

buzzer e Monitoring of chicken presence

(entering and leaving the coop)

The findings suggest IoT integration enhances environmental stability and reduces mortality rates and labour
requirements. These insights provide a strong foundation for further advancements in smart poultry farming systems, emphasizing
the need for improved sensor accuracy, energy efficiency, and scalability in future implementations.

4.1.2 Health and Biometric Monitoring

IoT-enabled health and biometric sensors have transformed poultry farming by enabling continuous, real-time
monitoring of individual bird health, behaviour, and physiology, allowing early disease detection and improved welfare as
reported [10]. Devices such as RFID tags, smart leg bands, microchips, and infrared thermometers offer automated data collection
and, when integrated with cloud analytics and Al, support optimized vaccination, feeding, and mortality reduction [31].

Research by [32] evaluated an RFID-based system with data mining and K-means clustering to classify birds based on
behaviour and weight, showing strong potential for large-scale disease detection. Similarly, lowa State University researchers
[33] developed a UHF RFID system to monitor feeding and nesting behaviours, using real-time data from antennas and load cells
to assess individual hen activity. These systems support non-intrusive, automated tracking for data-driven decisions, enhancing
productivity, welfare, and resource allocation in precision poultry farming.

4.2 Wearable and Embedded IoT Devices

Wearable and embedded IoT devices have transformed poultry farming by enabling real-time monitoring of bird health,
behaviour, and environmental conditions [34]. Technologies such as smart sensors, RFID tags, and microcontroller systems
collect continuous data on parameters like body temperature, movement, and stress levels, supporting data-driven decisions to
enhance productivity and welfare [35], [32]. Wearable devices (such as RFID leg bands [32]) enable individualized tracking,
while embedded systems (such as smart feeders [36] and climate controllers [37, 38]) maintain optimal living conditions.
Integration with cloud computing and Al further improves monitoring, prediction, and traceability. Despite these benefits,
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challenges remain. High initial costs limit adoption for small-scale farmers [39], while ongoing maintenance requires technical
expertise. Also, data overload, cybersecurity threats [40, 41], and potential discomfort to birds from poorly designed devices raise
concerns about large-scale implementation [34].

4.3 Wireless Communication and Cloud Integration

The integration of wireless communication and cloud computing in poultry farming has significantly transformed
traditional farming methods into highly efficient, automated, and data-driven systems. These technologies play a crucial role in
enhancing real-time monitoring, remote farm management, and decision-making, ensuring improved poultry health, optimized
production, and better resource utilization. Wireless communication allows for the seamless transmission of data from IoT-
enabled devices to cloud platforms, where advanced analytics processes the information to provide actionable insights.

Cloud integration further enhances poultry farming by providing secure data storage, advanced analytics, and Al-driven
decision-making tools [11]. By leveraging cloud-based platforms, farmers can monitor temperature, humidity, feed intake, and
disease outbreak trends, allowing for predictive maintenance, automated interventions, and optimized resource allocation.
Additionally, cloud integration supports multi-farm connectivity, enabling large-scale poultry operations to centralize data from
multiple locations for better efficiency, traceability, and biosecurity [12]. The combination of wireless communication and cloud
computing ensures that poultry farmers can make faster, more informed decisions, leading to higher productivity, reduced losses,
and improved animal welfare.

4.3.1 Wireless Communication Technologies in Poultry Farming
Wireless communication is essential to IoT-based poultry farming, enabling real-time data transmission without
extensive wiring. Key technologies include:

i.  Wi-Fi (IEEE 802.11 standards): Supports high-speed data transfer for monitoring environmental and operational
parameters. IEEE 802.11ah (HaLow) offers extended range, low power use, and efficient sensor connectivity, ideal for
IoT applications [44, 45].

ii. Bluetooth and BLE: Used for short-range communication between wearable devices and gateways. BLE is energy-
efficient and cost-effective, operating in network structures like Pico-net and Scatter-net for expanded connectivity [44,
46].

iii. LoRa and Zigbee: LoRa supports long-range, low-power transmission via LoORaWAN in a star topology, ideal for large-
scale farms [47]. Zigbee, based on IEEE 802.15.4, supports low-power, short-range communication with star, P2P, and
mesh topologies, ensuring reliable, efficient data routing [44, 48].

iv. Cellular Networks (3G/4G/5G): Enable farm-wide and remote access to data. 5G offers ultra-fast connectivity,
supporting video surveillance and Al integration.

v. RFID and NFC: Used for tracking bird health, movement, and feed intake. RFID can be integrated with other wireless
systems for enhanced farm management.

These technologies collectively enhance real-time monitoring, automation, and decision-making in modern poultry farming.
Table 4 summarises the wireless networks for IoT.

Table 4: Wireless Networks for IoT

Zigbee Bluetooth LoRa Wi-Fi
Standard IEEE 802.15.4 IEEE IEEE 1451.5.5 IEEE 802.11a, b, g
802.15.1
Industry Zigbee Bluetooth SIG LoRa Alliance Wi-Fi Alliance
Organizations  Alliance
Topology Mesh, star, Star Star-of-stars Star
tree.
RF Frequency  868/915 MHz, 2.4 GHz 863-870/873 MHz 1GHz, 2.4GHz,
2.5 GHz (Europe), 915-928 MHz 5.8GHz

(South America), 902-928
MHz (North America), 865-
867 MHz (India), 915-928

MHz (Asia)
Data rate 250 kbits/s 723 kbits/s 11 to 105 Mbits
Range 10 to 300 m 10 m 10-100 m
Power Very low Low Low/High
Nodes 65,000 8 32
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4.3.2 Cloud Integration for Smart Poultry Farming

Cloud computing plays a crucial role in smart poultry farming by enabling efficient data storage, analysis, and remote
access. It supports real-time monitoring and alerts, notifying farmers via mobile apps or SMS when parameters like temperature
or ammonia levels exceed safe limits [49]. Through advanced analytics and Al integration, cloud platforms help predict disease
outbreaks, feed consumption, and growth trends, enhancing resource and vaccination management [9, 50]. Remote access and
multi-farm connectivity allow centralized oversight of multiple farms from any location, improving coordination and biosecurity
[51]. Cloud systems also enable automated reporting and compliance, simplifying record-keeping and meeting regulatory
requirements, as demonstrated in Honggian et al.'s work on egg-laying hen farms [52]. Furthermore, cloud platforms integrate
with smart automation units to adjust feeding, ventilation, and climate control systems automatically, minimizing manual effort.

4.3.3 Challenges of Wireless Communication and Cloud Integration in Poultry Farming
Despite the numerous advantages, the integration of wireless communication and cloud computing in poultry farming
presents several challenges:
i.  High Initial Costs: Setting up loT sensors, wireless networks, and cloud infrastructure can be expensive, making it less
accessible for small-scale farmers.
ii. Connectivity Issues in Remote Areas: Some poultry farms are located in rural areas with poor internet connectivity,
which can hinder real-time data transmission and cloud access [13].
iii. Cybersecurity Risks: Cloud-based systems are vulnerable to cyberattacks, data breaches, and hacking, which could
compromise farm data and operational security.
iv. Data Overload and Management: The large volume of real-time data generated by IoT sensors may lead to data overload,
requiring efficient data storage, processing, and filtering mechanisms [14].
v. Technical Expertise Requirements: Farmers may require training and technical support to effectively use cloud
platforms, IoT devices, and wireless communication systems.
Despite challenges such as cost, connectivity issues, and cybersecurity concerns, the adoption of these technologies is steadily
increasing, paving the way for a more efficient, sustainable, and data-driven poultry industry.

5.0 Impact of IoT in Poultry Yield Enhancement
This section explores how [oT impacts poultry yield enhancement through precision farming, optimized feeding and
water management, disease detection and prevention, environmental control, and overall farm efficiency.

5.1 Precision Farming and Smart Data Utilisation

IoT enhances poultry yield through precision farming by using sensor networks, automation, and data analytics to
monitor factors like temperature, humidity, air quality, feed, water intake, and bird movement [37]. Cloud-based Al tools help
predict health issues and optimize operations. RFID systems track individual birds to monitor feeding, behaviour, and growth,
enabling early illness detection and feed adjustments. Computer vision technologies also assess bird behaviour to identify stress
or aggression that could affect productivity.

5.2 Optimized Feeding and Water Management

IoT-powered automated feeding and watering systems enhance poultry yield by delivering precise nutrition and
hydration, reducing feed waste, and improving growth efficiency [54]. Smart dispensers and water monitors enable farmers to
regulate feed based on individual bird consumption [55], track water intake to prevent dehydration and disease [56], and adjust
feed composition using real-time analytics tailored to bird age, weight, and health [57]. Al-integrated weighing sensors further
optimize feeding schedules based on growth and feed conversion ratios, boosting productivity.

5.3 Disease Detection and Prevention

[10] researched on disease IoT-based biometric and health monitoring systems which help combat disease outbreaks in
poultry farming by enabling early detection and timely intervention. Smart sensors, thermal cameras, and respiratory monitors
track vital signs like body temperature, heart rate, and movement patterns to identify signs of illness. Integrated with Al-driven
diagnostics, these systems alert farmers to potential outbreaks before symptoms worsen, allowing for quick responses.
Additionally, IoT-enabled vaccination systems automate precise vaccine dosing, reducing human error and supporting consistent
disease prevention.

5.4 Environmental Control for Optimal Growth Conditions

Environmental conditions like temperature, humidity, ventilation, and air quality greatly influence poultry productivity,
with poor conditions leading to stress, illness, and reduced feed intake [15]. IoT-based climate control systems address these
challenges by using smart sensors to monitor environmental parameters, automatically adjusting ventilation and cooling systems,
and detecting harmful gases to activate purifiers or fans. For instance, automated cooling systems in hot climates and smart
heating in cold areas help maintain optimal conditions, prevent stress, and support consistent poultry growth.
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5.5 Reduction in Mortality and Losses

High IoT-based monitoring systems help reduce poultry mortality and losses by enabling real-time health monitoring,
automated emergency responses (such as alerts for temperature shifts, fires, or gas leaks), and improved biosecurity through RFID
access controls [17, 28, 58]. These technologies facilitate rapid intervention, limit disease spread, and enhance farm efficiency,
leading to higher survival rates and increased yield per production cycle.

5.6 Cost Efficiency and Sustainable Farming Practices

IoT improves poultry farming by enhancing yield, cost efficiency, and sustainability through precision feeding,
automation, and optimized climate control systems [17]. It reduces feed and water wastage, lowers labour and energy costs, and
minimizes environmental impact, promoting a more resource-efficient and sustainable farming model.

6.0 Conclusion and Future Directions

IoT systems are transforming poultry farming by improving productivity, efficiency, and sustainability through real-time
monitoring, automation, and data analytics. These systems—comprising sensors, actuators, microcontrollers, cloud platforms,
and mobile apps—enable smart control of farm operations. However, challenges such as high costs, limited farmer expertise, and
data security remain. Future research should focus on affordable solutions, Al-driven disease prediction, and standardizing [oT
devices for better interoperability.
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