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Abstract: The growing demand for efficient water use in agriculture has driven innovation in smart irrigation systems. This study 

present the development and implementation of an Arduino based automatic irrigation system integrated with mobile application. 

The system uses soil moisture, temperature and humidity sensor to monitor environmental conditions and automatically control a 

water pump via a relay[1]. A mobile application provides real-time monitoring and manual override functions. The proposed 

solution enhances water conservation by up to 70%, reduces human labor, and promotes sustainable agricultural practices[2]. The 

results demonstrate improved efficiency, ease of use, and scalability for small to medium scale farm 
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SECTION ONE: INTRODUCTION 

1.1 INTRODUCTION 

Agriculture remains the backbone of many economies, particularly in developing countries. However, traditional irrigation 

methods often result in excessive water usage and inefficient crop management[3]. To address these challenges, modern 

irrigation techniques are incorporating automated system to optimize water distribution[3]. This paper proposes an 

Arduino based automated irrigation system integrated with a mobile application, designed to monitor soil moisture levels 

and controlling irrigation efficiently and remotely[4]. 

 

1.2 BACKGROUND 

Irrigation plays a crucial role in agriculture productivity by supplementing water supply to crops[5]. The advent of smart 

technology, such as microcontrollers and sensors, has allowed for automatic irrigation systems. Integrating Internet of 

Things(IoT) elements, such as remote monitoring and control via mobile application, improves water management and 

crop yield[6]. This project builds a system based on Arduino technology with mobile integration to enhance efficiency in 

water usage and ease of control for farmers[7]. 

 

1.3 STATEMENT OF THE PROBLEM 

Most existing irrigation system are either manually operated or only semi-automated[8]. They often result in over 

irrigation or under irrigation, leading to water wastage and poor crop yields[4]. Additionally, the absence of mobile-based 

control makes it hard for farmers to manage their fields remotely[8]. This project seeks to develop an automatic irrigation 

system that uses soil moisture data to trigger irrigation, thereby saving water and enabling remote control via a mobile 

application[9]. 

1.4 MAIN OBJECTIVES 

To design and implement an Arduino based automatic irrigation system integrated with a mobile application for remote 

monitoring and control. 

 

1.5 SPECIFIC OBJECTIVES 

i. To develop an Arduino based controlled unit capable of processing data from soil moisture sensor 

ii. To develop a mobile application which enhancing farmers to control crop irrigation automatically 

iii. To evaluate the system performance in term of water conservation 

 

1.6 CONTRIBUTION OF THE STUDY 

This study contributes to smart farming practice by demonstrating how low-cost, open source technologies can be used to 

improve irrigation efficiency[9]. It provides a practical solution for farmers, especially in water-scare regions, to manage 

irrigation more effectively[4]. The project also offers a foundation for future integration of weather data and predictive 

analytics in irrigation systems[10]. 

 

SECTION TWO: SYSTEM SCHEMATIC DIAGRAM 

The schematic diagram illustrates the interconnection between various components of the Arduino based irrigation system. 

Key components includes the Arduino Uno microcontroller, soil moisture sensor, relay module, water pump, and the 
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mobile communication module such as SIM800L[11]. The sensor data reads the moisture level from the soil and sends 

data to the Arduino[12]. If the moisture level is below the threshold, the Arduino activates the relay to turn on the water 

pump[13]. The user can monitor and override the system using the mobile application[14].  

 

 

SECTION THREE: RESULTS AND DISCUSSION 

The prototype was tested under varying soil moisture conditions[15]. The system successfully automated the irrigation process 

when soil moisture dropped below the defined threshold[16]. Data was accurately displayed in real-time on the mobile 

application and the user was able to control the irrigation process remotely[17]. The system demonstrated efficient water usage, 

reducing consumption by up to 70% compared to manual irrigation methods. It also proved to be user-friendly, scalable, and 

adaptable for different environmental conditions[15]. Challenges observed included GSM signal reliability and sensor 

calibration in extreme conditions[18]. 

SECTION FOUR: CONCLUSION 

This study successfully designed and implemented an Arduino based automatic irrigation system controlled via a mobile 

application. The integration of sensors, automation, and mobile control provided an effective and sustainable solution to 

modern agricultural challenges[5]. The system can be further enhanced by incorporating solar power, weather forecasts, and 

cloud data storage for historical analysis[1]. It presents a significant step forward in the adoption of smart farming technologies 

in rural and resource constrained settings     
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