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1.Abstract - This This paper presents a Smart Poultry 

Monitoring and Management System based on embedded 

systems and IoT technologies, designed to enhance safety and 

automation in poultry farming environments. The system 

employs the ESP32 micro controller to interface with a suite 

of environmental sensors, including gas, fire, water level, 

infrared, and temperature-humidity sensors. These sensors 

continuously monitor critical conditions and enable automatic 

responses such as activating fans, pumps, and alarms during 

hazardous events. Real-time feedback is provided via an LCD 

display and audible buzzer alerts. To facilitate remote 

monitoring, a GSM module sends SMS notifications to a 

designated mobile number when critical thresholds are 

breached. The system also utilizes relays to control 

environmental systems such as lighting, cooling, and water 

supply, thereby improving energy efficiency and operational 

reliability. The integration of real-time sensing, automated 

control, and remote alerting ensures timely responses to 

environmental risks, contributing to healthier livestock 

management and reduced human intervention. This approach 

demonstrates the practical application of IoT and embedded 

systems in agricultural automation and highlights its potential 

for broader implementation in industrial and smart building 

environments.  
 

Key Words:  IoT, embedded systems, poultry monitoring, 

ESP32, environmental sensing, agricultural automation. 

 

 
 

1. INTRODUCTION   

In recent years, the integration of Internet of Things 

(IoT) technologies and embedded systems in agriculture 

has gained significant momentum, driven by the need 

for increased efficiency, real-time monitoring, and risk 

mitigation in farming operations. Poultry farming, in 

particular, faces challenges related to environmental 

hazards such as fire outbreaks, gas leaks, insufficient 

ventilation, and water scarcity, all of which can have 

serious impacts on livestock health and productivity. 

Traditional monitoring methods often rely on manual 

inspection, which is time-consuming, error-prone, and 

reactive rather than preventive. 

Advancements in low-cost micro controllers, 

wireless communication modules, and a variety of 

environmental sensors now make it feasible to 

implement smart automation systems tailored to 

agricultural needs. These systems enable continuous 

monitoring, immediate detection of critical conditions, 

and automated control of essential devices such as fans, 

pumps, and lighting. Moreover, IoT connectivity allows 

for remote notifications, empowering farmers to take 

timely action regardless of their physical location. 

This paper introduces a Smart Poultry Monitoring and 

Management System that leverages the ESP32 

microcontroller as its core controller. The system 

integrates multiple sensors to monitor temperature, 

humidity, gas levels, fire, water level, and animal 

presence. It responds autonomously to unsafe conditions 

by activating appropriate actuators and also provides 

local and remote alerts using an LCD display, buzzer, 

and GSM-based SMS notifications. The proposed 

solution aims to enhance livestock safety, reduce labor 

dependency, and increase energy efficiency in poultry 

farm operations. The modular and scalable design also 

positions it as a promising candidate for broader 

applications in industrial safety and smart building 

environments. 

            

2. Literature Review 

The application of IoT and embedded systems in 

poultry farming has received growing attention in recent 

years, as researchers aim to address the limitations of 

traditional monitoring and management methods. Rana 

et al. (2020) conducted a comprehensive review of smart 

poultry farming technologies, emphasizing the potential 

of IoT for real-time monitoring, automation, and data-

driven decision-making. Their work outlines how 

environmental parameters such as temperature, 

humidity, and air quality can be continuously monitored 

using sensor networks. Furthermore, the review 

highlights the importance of integrating cloud-based 

analytics and automation systems to improve resource 

management and animal welfare, while also pointing out 
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challenges like high implementation costs and the need 

for specialized training. 

Patel et al. (2018) developed and tested a low-cost 

IoT-based poultry monitoring prototype using 

microcontrollers, DHT11 sensors, Wi-Fi modules, and 

mobile applications. Their system enabled remote 

monitoring through cloud integration and mobile access, 

demonstrating improved disease prevention and 

productivity through real-time environmental alerts. The 

study showcased a practical and scalable solution, 

particularly beneficial for rural applications. 

In a broader context, Memon et al. (2019) reviewed 

the role of embedded systems and IoT in smart 

agriculture, including poultry management. Their review 

covered technologies such as wireless sensor networks 

and autonomous control systems for environmental 

monitoring, feeding, and egg collection. The paper 

underscored the importance of biosecurity and data 

logging, and advocated for future integration with 

artificial intelligence to enhance predictive capabilities. 

Building upon these foundations, the present work 

introduces a more comprehensive and integrated system 

by combining multiple sensor types, GSM-based remote 

alerting, automated appliance control through relays, 

and real-time feedback via LCD and buzzer. The use of 

the ESP32 microcontroller provides enhanced 

processing capabilities and wireless communication, 

contributing to a robust and energy-efficient solution 

tailored specifically for smart poultry environments. 

Additional Advantages: 

The Smart Poultry Monitoring and Management 

System Using Embedded Systems and IoT offers a 

robust automation solution designed to detect 

environmental hazards and control essential appliances 

using the ESP32 microcontroller. The system integrates 

multiple sensors—gas, fire, water level, infrared, and a 

DHT11 temperature & humidity sensor—to provide 

continuous, real-time monitoring of critical 

environmental parameters. In the event of anomalies 

such as gas leaks, fires, or low water levels, the system 

automatically activates appropriate responses, including 

fans, pumps, or alarms. Local feedback is delivered via a 

buzzer and an LCD display, enabling immediate on-site 

awareness. 

Building upon prior works, this system adds 

significant value by integrating GSM-based remote 

alerting via the SIM800L module, allowing users to 

receive SMS notifications even when off-site, thus 

ensuring timely intervention. Unlike earlier low-cost 

prototypes that were limited to Wi-Fi and mobile app 

access, this system supports offline, cellular-based 

communication, making it especially suitable for rural 

or network-constrained areas. Additionally, relay-

controlled automation of cooling, lighting, and water 

systems enhances energy efficiency and minimizes 

human labor. The use of ESP32 provides superior 

computational capability and integrated Wi-Fi/Bluetooth 

support, paving the way for future cloud integration or 

AI-based analytics. These added functionalities make 

the system not only more comprehensive and scalable 

than previous models but also more adaptable to 

biosecurity, predictive maintenance, and smart 

agricultural ecosystems. 

 

3. METHDOLOGY 

        The development of the Smart Poultry Monitoring 

and Management System is structured into four main 

phases: hardware integration, sensor data acquisition, 

control logic design, and communication and alerting. 

Hardware Integration 

At the core of the system lies the ESP32 

microcontroller, selected for its built-in Wi-Fi, 

Bluetooth capabilities, and sufficient GPIOs for 

peripheral interfacing. The system incorporates multiple 

sensors: a gas sensor (MQ-2) for detecting harmful 

gases, a flame sensor for fire detection, a water level 

sensor to monitor the availability of water, an IR sensor 

for presence detection, and a DHT11 sensor for 

capturing temperature and humidity data. These sensors 

are strategically placed within the poultry environment 

and connected to the ESP32 via digital and analog pins. 

An LCD (16x2) is included for displaying live sensor 

readings, while a buzzer is connected to provide audible 

alerts during emergency conditions. 

Sensor Data Acquisition and Processing 

The ESP32 continuously reads data from the connected 

sensors using programmed intervals. Threshold values 

are predefined for each sensor (e.g., gas concentration 

limit, minimum water level, critical temperature range). 

When a sensor reading crosses its threshold, the ESP32 

triggers appropriate responses. These include activating 

relays to power fans (for cooling), water pumps (for 

hydration), or lights (for visibility or behavioral 

regulation). All control logic is implemented using 

Arduino IDE in C++, allowing real-time decision-

making based on environmental changes. 

Control and Automation 

Relays serve as the actuators in the system, enabling 

switching of high-power appliances such as fans and 

pumps. Each relay is triggered via digital output from 

the ESP32 based on the conditions set in the code. This 

provides a seamless and autonomous response 

mechanism, reducing the need for manual intervention. 

http://www.ijsrem.com/


          International Journal of Scientific Research in Engineering and Management (IJSREM) 

                        Volume: 09 Issue: 05 | May - 2025                             SJIF Rating: 8.586                                      ISSN: 2582-3930                                                                                                                                               

 

© 2025, IJSREM      | www.ijsrem.com                                 DOI: 10.55041/IJSREM47278                                            |        Page 3 
 

Communication and Remote Alerting 

For off-site monitoring, the SIM800L GSM module is 

used. Upon detection of any critical event (e.g., gas leak, 

fire, low water level), the ESP32 communicates with the 

GSM module via UART and sends an SMS to a 

predefined mobile number. This ensures that users 

receive real-time alerts and can respond promptly, even 

in the absence of internet connectivity. 

This methodology provides a reliable, low-cost, and 

scalable solution for intelligent poultry farm 

management, combining environmental sensing, 

automation, and wireless communication in a unified 

system. 

 

 

FIGURE: BLOCK DIAGRAM OF PROPOSED 

SYSTEM 

 

System Initialization: The system boots up and 

initializes all hardware components. Once powered on, 

the system starts monitoring the farm's environmental 

conditions and processes, including water supply, 

temperature, humidity, and security. 

Environmental Monitoring: DHT11 sensor measures 

temperature and humidity. MQ135 sensor measures air 

quality (e.g., detecting harmful gases). The system 

continuously monitors these conditions to ensure 

optimal living conditions for the poultry. If the 

temperature, humidity, or air quality deviates from the 

desired range, the system takes action (e.g., adjusts 

lighting or triggers alarms). 

Temperature Regulation: The system uses the lamp 

brightness to adjust the temperature. If the temperature 

goes out of range, the system automatically adjusts the 

brightness of the lamp to either heat up or cool down the 

environment for the birds. This adjustment is done 

without manual intervention. 

Automated Water Supply: The water supply system is 

automated and mixes chlorine with water to ensure 

hygiene and proper hydration for the poultry. If the 

system detects that water supply is needed, it activates 

the water supply mechanism. The chlorine is added to 

the water to maintain hygiene, reducing the risk of 

disease in the flock. 

Fire and Gas Detection: The MQ135 sensor detects 

harmful gases and smoke. If smoke or gases are 

detected, the system triggers a buzzer (alarm) and sends 

SMS alerts to the farmer. Additionally, the system 

activates a water pump to help mitigate the risks of fire 

or gas leakage, ensuring safety in the farm.Alerts are 

sent to the farmer and, if necessary, to the nearest 

emergency services or police. 

Anti-Theft Mechanism: The IR sensor integrated with 

GSM and Wi-Fi modules monitors the farm's main gate. 

If the gate is opened without authorization, the system 

sends an alert via SMS to the farmer and possibly to 

security services. This ensures that any unauthorized 

access is promptly addressed. The system uses the Wi-

Fi module for real-time data transmission and 

communication, while the GSM module sends SMS 

alerts to the farmer and authorities. 

Logging Data (Environmental Monitoring): All 

monitored data (e.g., temperature, humidity, air quality) 

is sent to a cloud platform like ThingSpeak, where it is 

logged and analyzed in real-time. This allows the farmer 

to remotely access farm data and make data-driven 

decisions to optimize farm management. The data is also 

valuable for identifying patterns and improving overall 

farm operations. 

Ongoing Monitoring: The system continuously checks 

environmental conditions, water supply needs, security 

status, and fire or gas hazards. As long as no 

emergencies occur, the system runs in monitoring mode, 

ensuring that all conditions are maintained. 
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FIGURE: FLOW CHART OF PROPOSED 

SYSTEM 

 

4. Expected Result 

 The Smart Poultry Farm Management 

System has substantial potential for future 

enhancements, particularly in improving automation, 

environmental control, safety, and security. Let's explore 

the future scope of each component and outline the 

testing and result analysis for the project. 

Automated Water Supply: 

⚫ Efficiency Analysis: Compare the amount of water 

used in automated systems with manual water 

distribution systems to analyze water savings and 

efficiency. 

⚫ Health Monitoring of Poultry: Track the health of 

poultry after implementing the system to identify 

any changes in bird health or mortality, correlating 

those with water quality and supply adjustments. 

 

 
 

 

FIGURE: OUTPUT OF THE PROPOSED SYSTEM 

 

 

 

     Temperature Regulation: 

⚫ Temperature Regulation Test: Simulate various 

temperature conditions and test how the lamp's 

brightness responds to temperature changes. 

Measure how effectively it maintains the target 

temperature inside the poultry environment. 

⚫ Energy Consumption Test: Measure the energy 

consumed by the lamp system in comparison to 

other methods of temperature control, such as space 

heaters or air conditioning, to evaluate energy 

efficiency. 

⚫ Effect on Poultry Comfort and Growth: Measure 

the growth rate, egg production, and overall health 

of the poultry under the controlled temperature 

conditions to assess the impact of automated 

temperature regulation. 

Fire and Gas Detection: 

⚫ Smoke and Gas Detection Sensitivity Test: 

Introduce different smoke and gas concentrations to 

test the system's response time and accuracy. 

Measure the system's ability to trigger alerts and 

activate mitigation systems. 

⚫ Emergency Response Time Test: Measure how 

quickly the system responds from detection to 

alerting the farmer or authorities, and how quickly 

the water pump or suppression system is activated. 

 

FIGURE: NOTIFICATIONS  

http://www.ijsrem.com/
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FIGURE: SMS Notification 

ADVANTAGES 

1. Real-Time Hazard Detection and Alerts 

One of the biggest advantages of the proposed 

system is its ability to detect hazards in real time. By 

integrating gas, fire, water level, and IR sensors, the 

system continuously monitors environmental conditions 

and detects potential risks immediately. Unlike 

traditional methods that rely on manual inspections or 

standalone alarms, this system provides instant detection 

of fire, gas leaks, and intrusions, ensuring a proactive 

approach to safety. 

2. Automated Safety Responses 

Unlike conventional safety systems that only 

trigger alarms, the proposed system automatically takes 

action to mitigate risks. When gas leaks or fire hazards 

are detected, the system activates relays to turn on 

exhaust fans or fire suppression pumps, preventing 

accidents from escalating.  

3. Remote Monitoring and Control 

The integration of GSM-based SMS alerts 

allows users to monitor their property and receive safety 

updates remotely. This is particularly beneficial for 

individuals who travel frequently, businesses that 

operate after hours, and industrial plants with limited 

supervision. The ability to receive alerts and take action 

from anywhere ensures that hazards do not go 

unnoticed, even when no one is physically present. 

4. Improved Energy Efficiency and Cost Savings 

The proposed system optimizes energy usage by 

ensuring that fans, pumps, and lights only operate when 

needed. For industrial and commercial applications, this 

feature significantly reduces operational costs by 

eliminating wasteful energy consumption. The 

automation also reduces reliance on human intervention, 

cutting down labor costs associated with manual 

monitoring and control. 

5. Scalability and Integration with Smart Systems 

The proposed safety system is highly scalable, 

meaning it can be expanded or integrated with other 

smart home and industrial automation systems. 

Additional sensors, such as LDR sensors for lighting 

automation or motion detectors for enhanced security, 

can be easily incorporated. This makes the system 

adaptable for various environments, from homes and 

offices to factories and large-scale facilities. 

APPLICATIONS: 

1. Home Safety and Automation 

The proposed system is ideal for home safety 

monitoring, as it can detect gas leaks, fires, and water 

shortages in real-time. With its GSM-based SMS alerts, 

homeowners can be notified immediately of any 

potential hazards, even when they are away.  

2. Industrial Fire and Gas Safety 

Factories and industrial plants deal with 

hazardous gases, chemicals, and high-temperature 

equipment, making fire and gas leak detection critical 

for worker safety. The proposed system can 

continuously monitor for gas leaks and fires, triggering 

automatic suppression systems and sending alerts to 

supervisors and emergency responders. 

 

3. Commercial Building Safety Management 

Commercial spaces such as offices, shopping 

malls, and hotels require continuous monitoring to 

ensure occupant safety. The system can detect fire 

hazards, gas leaks, and water shortages, preventing 

damage and ensuring smooth operations. Automated 

safety responses, such as fire suppression activation and 

emergency lighting, can help mitigate risks efficiently. 

Security can also be enhanced using IR sensors, which 

can detect unauthorized movement and trigger alarms or 

security notifications. This makes the system highly 

suitable for high-rise buildings, office complexes, and 

hospitality industries that require 24/7 safety monitoring. 

 

4. Healthcare and Hospital Safety Monitoring 

 Hospitals require constant environmental 

monitoring to maintain safe and sterile conditions. This 

system can help monitor oxygen levels, gas leaks, and 

fire risks, ensuring patient safety. If hazardous 

conditions are detected, immediate alerts can be sent to 

http://www.ijsrem.com/
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hospital staff, allowing quick action to prevent 

disasters.. 

 

5. Schools and Educational Institutions 

Educational institutions require strict safety 

measures to protect students and staff. The proposed 

system can monitor fire hazards, gas leaks, and 

unauthorized entry, ensuring a secure environment. If a 

fire is detected in a school lab or kitchen, the system can 

trigger an alarm and activate fire suppression 

mechanisms, reducing potential harm.  

 

 

5. CONCLUSION 

 

   The Smart Poultry  Monitoring and 

Management System presents an efficient and reliable 

solution for detecting and preventing fire hazards, gas 

leaks, water shortages, and environmental fluctuations. 

By integrating ESP32 with various sensors and 

automated relays, the system ensures real-time 

monitoring, automated hazard response, and remote alert 

notifications via GSM. This proactive approach 

significantly enhances safety and minimizes risks in 

residential, industrial, and commercial environments. 

Unlike traditional safety systems that rely on manual 

intervention, this system automates preventive measures, 

such as turning on exhaust fans, activating fire 

suppression pumps, and controlling appliances, reducing 

response time and human dependency. 

 The proposed system is scalable and energy-

efficient, making it suitable for applications in smart 

homes, industrial plants, hospitals, and commercial 

buildings. The real-time SMS alert feature ensures that 

users receive immediate notifications, allowing for quick 

decision-making and remote intervention. The 

automation of electrical appliances further improves 

energy management, reducing unnecessary power 

consumption and enhancing sustainability. By offering 

customizable features and IoT integration, this system 

can be expanded to include additional safety protocols, 

such as cloud-based monitoring and AI-driven 

predictive analysis.   

 

6. FUTURE SCOPE 

 1. Expanded Sensor Array 

Advanced Environmental Monitoring: Add sensors 

for detecting CO₂ levels, ammonia concentration, and 

general air quality for improved animal health. 

Camera Modules: Incorporate image processing to 

monitor poultry behavior, detect anomalies, and 

automate counting. 

2. Scalability for Commercial Use 

Multi-Zone Management: Extend the system to 

monitor multiple poultry houses or zones through a 

centralized dashboard. 

Wireless Sensor Networks (WSN): Use Wi-Fi mesh or 

LoRa for long-range, scalable sensor deployment with 

minimal infrastructure. 

3. Sustainable Energy Integration 

Solar Power: Deploy solar panels to power the system, 

reducing dependency on grid electricity and enabling 

off-grid operation. 

Energy Efficiency: Use low-power components and 

sleep modes in the microcontroller to conserve energy. 

4. Anti-Theft Mechanism: 

Facial Recognition or Biometric Access: Integrate 

biometric systems (facial recognition, fingerprint 

scanners, or RFID) to eliminate the chances of 

unauthorized entry. 

Smart Surveillance: Integrate smart cameras with 

motion detection to identify known faces, detect 

intruders 
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