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Abstract: This paper presents Automatic Dairy Farming using IoT. The system is designed to monitor 

Temperature, Humidity in Cattle Farm and to Control Feeding and Water Mechanism Automatically. A 

MQ4 sensor is used for detection of fire and harm full gases, and the ESP32 processes this data to 

control a relay-based water pump. DHT 11 Sensor continuously monitors humidity and temperature 

inside the dairy farm. Food mechanism is controlled through Blynk Software for real time monitoring 

using Servo motor. Water Mechanism is controlled through water level sensor, which automatically fills 

water after a certain level. 
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I. INTRODUCTION 

Dairy farming is facing major challenges, especially in developing countries where farmers cannot afford advanced 

technologies. The dairy industry is growing rapidly, but problems like labor shortage, irregular feeding, high 

operational cost, and difficulty in monitoring animal health and barn conditions still exist. Manual systems often cause 

delayed feeding, improper water supply, and failure to detect risks like high temperature and harmful gases, which 

directly affect milk production and cattle health [2]. Heat stress, poor ventilation, and lack of continuous monitoring 

can also reduce fertility and milk yield. To solve these problems, an IoT-based automatic dairy farming system is 

required that can automate feeding and watering, continuously monitor temperature and gas levels, provide real-time 

alerts, allow remote control through mobile applications, reduce manual work, and improve productivity. In this 

system, IoT is used to connect sensors and devices for real-time data collection and monitoring, while AI analyzes the 

data to make smart decisions such as predicting temperature changes, adjusting feeding schedules, detecting abnormal 

conditions, and optimizing resource usage [3]. The main objective of this project is to design and develop an IoT-based 

Automatic Dairy Farming System that increases efficiency, reduces human effort, and ensures better animal health 

management [4], making the system more reliable and efficient [1][5]. 

  

II. LITERATURE REVIEW 

Recent studies in Internet of Things-enabled dairy systems highlight significant improvements in livestock management 

through real-time monitoring and automation. Research integrating sensor networks with microcontrollers such as 

ESP32 demonstrates precise control over feeding, watering, and environmental parameters. Advanced implementations 

combine Artificial Intelligence for predictive analytics, enabling early detection of heat stress and abnormal livestock 

behavior. Gas sensing technologies (e.g., MQ-series) and temperature sensors (DHT11/DHT22) are widely adopted for 

maintaining optimal barn conditions. 

Cloud-based platforms like Blynk facilitate remote supervision and real-time alerts, reducing labor dependency. 

Overall, the literature indicates that integrated IoT-AI frameworks significantly enhance productivity, animal welfare, 

and operational efficiency in modern dairy farming. 
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III. BASIC TECHNOLOGIES USED 

The Automatic Dairy Farming System uses basic technologies to improve efficiency and reduce manual work. IoT 

(Internet of Things) enables communication between sensors, actuators, and cloud platforms by connecting devices like 

temperature, gas, and water level sensors with actuators such as motors, pumps, and fans through ESP32/NodeMCU 

[1][5][7]. Data is sent to cloud platforms like Blynk, allowing real-time monitoring and remote control via 

smartphones, along with alerts for abnormal conditions [3][6]. The microcontroller acts as the central unit, processing 

sensor data and controlling devices based on predefined conditions [1][9]. It automates feeding, watering, temperature 

control, and alert systems efficiently. Sensor technologies continuously monitor barn conditions, while actuators 

perform actions like dispensing feed, supplying water, and controlling ventilation [4][6][9]. This integration ensures 

automatic operation, improves productivity, enhances animal safety, and makes dairy farming more reliable and smart. 

 

IV. SYSTEM ARCHITECTURE 

The Automatic Dairy Farming System is designed using a structured architecture to ensure efficient monitoring, 

control, and automation. It consists of input, processing, and output layers that work together for smooth operation. The 

input layer includes sensors such as temperature, gas, and water level sensors, which continuously collect data from the 

dairy barn environment. This data is sent to the processing layer, where the microcontroller (ESP32/NodeMCU) acts as 

the central control unit. It processes the data based on predefined logic and threshold values to make decisions. The 

actuation layer then performs actions based on these decisions, such as operating the stepper motor for feeding, 

controlling the water pump for watering, and activating the ventilation fan for temperature control. A relay module is 

also used to switch high-power devices. This layered architecture ensures real-time monitoring, automatic response, 

and efficient dairy farm management. 

 
Fig.1Block Diagram of Automatic Dairy Farming Using IoT 

 

V. COMPONENTS USED IN AUTOMATIC DAIRY FARMING 

Components Description 

ESP 32 Used for sensor data and controlling the overall system. 

DHT11 Monitors temperature and humidity inside the dairy farm. 

Servo Motor Helps in automatic feeding. 

Water Level Sensor Monitors water level for proper water management 
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Relay module Controls ON/OFF operation of devices like feeders, fans, and pumps 

Water Pump Supplies water for drinking and cleaning purposes 

MQ4 Sensor Detects fire or abnormal heat conditions for safety 

TABLE 1: COMPONENTS USED IN AUTOMATIC DAIRY 

 

V. SYSTEM WORKING FLOW 

o Start system 

o Sensors collect data from the dairy farm environment 

o Temperature and humidity are continuously monitored 

o Feeding system is controlled using feed sensor 

o Water level sensor checks availability of water 

o MQ4 sensor detects fire or abnormal heat conditions 

o All data is sent to ESP32 for processing 

o ESP32 controls devices through relay module 

o Fans, pumps, and feeders operate automatically 

o Blynk app allows remote monitoring and control 

  

VI. MODEL WORKING 

 
The IoT-based Automatic Dairy Farming System works by continuously monitoring environmental conditions using 

sensors like DHT11/LM35 for temperature, MQ-2/MQ-135 for gas, and water level sensors. These sensors send real-

time data to the ESP32 or NodeMCU microcontroller, which processes it based on predefined thresholds to make 

decisions. If abnormal conditions are detected, actuators such as fans, pumps, stepper motors, and relays are 

automatically activated to maintain safety and efficiency. At the same time, offline alerts like buzzers and LEDs 

provide immediate local warnings, while the Blynk app enables remote monitoring and control. For example, if 

temperature rises above the limit or gas is detected, the system activates cooling or safety mechanisms instantly. Offline 

alerts ensure the system remains functional even without internet connectivity. The system also supports data logging, 

AI-based predictions, and cloud integration for better performance. Efficient power management using low-power 

components helps reduce energy consumption [8][11], and proper sensor calibration ensures accurate and reliable data 

readings [5][11]. 
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VII. CHALLENGES AND ANALYSIS 

The system may face issues like sensor calibration errors, network connectivity problems, and actuator delays. Data 

reliability and power efficiency need careful design, while scaling the system requires robust architecture and secure 

communication. Regular maintenance and testing help mitigate these challenges. 

 

VIII. FUTURE SCOPE 

The scope can be enhanced with AI based predective analytics to anticipate environmental changes, integrate cloud 

storage, sensor and support voice control via assistants like Alexa or Google. It can also be scaled for smart home, 

industrial automation or precision agriculture [10]. 

 

IX. CONCLUSION 

The IoT-based system provides real-time monitoring and control of environmental parameters, improving efficiency, 

safety, and convenience. By integrating sensors, a microcontroller, actuators, and a user-friendly app, it enables 

automated responses and remote management, making it a versatile solution for smart homes, industrial automation, 

and other applications. 
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