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I.INTRODUCTION

As a result of rapid expansion in agricultural activities and the increasing demand for higher crop productivity,
efficient water management has become a major challenge in both rural and semi-urban farming areas. Traditional irrigation
methods are primarily manual and often result in either over-irrigation or under-irrigation, leading to water wastage, uneven
crop growth, and additional time and labor spent in monitoring field conditions. All of these issues highlight the need for a
smart automated agriculture sprinkling system that can provide real-time information on soil conditions and manage water
distribution effectively. The development of intelligent irrigation solutions as a result of improvements in embedded systems
and advancements in sensor technologies (e.g., soil moisture sensors) has led to the creation of smart irrigation systems.
These systems use different types of sensors and automated control mechanisms to detect soil moisture levels, regulate water
flow, and ensure proper distribution of water across agricultural fields. The use of such systems reduces manual intervention,
increases irrigation efficiency, and minimizes unnecessary water usage in farming practices.

The research introduces an Automatic Agriculture Sprinkling System which uses the Arduino UNO controller as its
core control unit. The system enables automatic water sprinkling along with continuous monitoring of soil conditions through
the use of soil moisture sensors and optional temperature and humidity sensors. Indicator LEDs are used to display whether
the soil condition is suitable or requires irrigation. The prototype consists of multiple irrigation zones including general crop
areas and specific zones for crops requiring higher water levels.

The system controls water flow using relay modules and sprinkler mechanisms, which operate based on sensor data
that provides real-time information about soil moisture levels. The system allows farmers to view real-time field conditions
through an LCD display module, which shows current moisture levels and irrigation status at any given time. When water
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levels are insufficient or soil becomes too dry, the system alerts the user through an LED indicator and a buzzer.

The smart sprinkling system enables farmers to optimize water resources, reduce water wastage, and improve crop
yield while minimizing manual effort. This paper demonstrates how modern agriculture can benefit from automated irrigation
systems by integrating sensor technology with intelligent control systems, enabling real-time monitoring and efficient water
management for sustainable farming practices. The smart sprinkling system enables farmers to optimize water resources,
reduce water wastage, and improve crop yield while minimizing manual effort. This paper demonstrates how modern
agriculture can benefit from automated irrigation systems by integrating sensor technology with intelligent control systems,
enabling real-time monitoring and efficient water management for sustainable farming practices.

The research introduces an Automatic Agriculture Sprinkling System which uses the Arduino UNO controller as its
core control unit. The system enables automatic water sprinkling along with continuous monitoring of soil conditions through
the use of soil moisture sensors and optional temperature and humidity sensors. Indicator LEDs are used to display whether
the soil condition is suitable or requires irrigation. The prototype consists of multiple irrigation zones including general crop
areas and specific zones for crops requiring higher water levels.

The system controls water flow using relay modules and sprinkler mechanisms, which operate based on sensor data
that provides real-time information about soil moisture levels. The system allows farmers to view real-time field conditions
through an LCD display module, which shows current moisture levels and irrigation status at any given time. When water
levels are insufficient or soil becomes too dry, the system alerts the user through an LED indicator and a buzzer.

The smart sprinkling system enables farmers to optimize water resources, reduce water wastage, and improve crop
yield while minimizing manual effort. This paper demonstrates how modern agriculture can benefit from automated irrigation
systems by integrating sensor technology with intelligent control systems, enabling real-time monitoring and efficient water
management for sustainable farming practices.

II.LITERTURE REVIEW
The increasing demand for agricultural production worldwide has created significant challenges in efficient water
management for irrigation systems. Conventional irrigation methods rely heavily on manual operation and do not provide
real-time information about soil moisture conditions. Farmers often spend excessive time monitoring fields, which leads to
over-irrigation or under-irrigation, resulting in water wastage, reduced crop yield, and environmental impact. Researchers
have developed smart irrigation solutions using embedded systems, sensors, and wireless technologies to address these
challenges.

The research field includes several studies focusing on automated irrigation control systems that utilize
microcontroller-based designs and motorized water pumps to regulate water flow. These systems use sensors such as soil
moisture sensors to detect the condition of the soil and activate irrigation mechanisms through actuators like relays and
valves. Automated control significantly reduces human intervention and ensures efficient water distribution across
agricultural fields.

The adoption of Internet of Things (IoT) technologies has further enhanced modern irrigation systems in recent
years. loT-based irrigation solutions allow farmers to monitor and control irrigation processes remotely through mobile
applications and web platforms. These systems collect and analyze real-time data, enabling better decision-making and
optimization of water usage in smart agriculture environments.

Modern irrigation systems also incorporate advanced features such as weather-based control and water conservation
techniques. Researchers have explored the integration of environmental sensors (temperature, humidity, and rainfall sensors)
to adjust irrigation schedules dynamically. Additionally, energy-efficient methods such as solar-powered irrigation systems
are being developed to reduce dependency on conventional energy sources.

The literature review indicates that sensor-based irrigation systems combined with automated control, real-time
monitoring, and intelligent decision-making provide an effective solution for improving agricultural efficiency. However,
existing systems often face challenges such as high implementation costs and system complexity. The proposed Automatic
Agriculture Sprinkling System uses Arduino Mega 2560 to develop a cost-effective and scalable prototype that integrates
these features. This approach offers a practical solution that can be expanded to meet the requirements of modern smart
agriculture systems.

I11. PROBLEM STATEMENT

Agricultural irrigation systems today largely depend on manual operations, which fail to deliver real-time updates
about soil moisture levels and field conditions. Farmers must spend excessive time observing their fields and deciding
irrigation schedules, which leads to over-irrigation or under-irrigation. This results in water wastage, decreased crop
productivity, higher operational costs, and negative environmental impact. The lack of proper monitoring systems makes it
difficult to maintain optimal soil moisture levels and manage irrigation efficiently.

The absence of automated systems for controlling water distribution causes uneven irrigation, excessive use of
water, and high dependence on manual labor. Moreover, different crops require different amounts of water, but conventional
irrigation methods fail to provide customized watering solutions for diverse agricultural needs. The increasing demand for
sustainable farming emphasizes the necessity of systems that can efficiently manage water resources while reducing human
effort and energy consumption.
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An intelligent automated agriculture sprinkling system is needed to monitor soil conditions in real time, regulate
water flow based on actual requirements, and provide clear indications of irrigation status. Such a system can optimize water
usage, enhance crop yield, and support sustainable agricultural practices. By integrating sensor-based monitoring with
automated control mechanisms, the system can reduce water wastage, minimize manual intervention, and improve overall
farming efficiency.

IV. OBJECTIVE

Objective of AASS

Automated Soil
Moisture
Detection

Pump

A. Hardware Components:

Real-Time

Environmental

Data

Efficient
Water Usage

Alert System
(Mabile + LED}

Water Level
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V. SYSTEM ARCHITECTURE:

S. Hardware Component Quantity Description / Function
No.
1 Arduino UNO 1 Primary microcontroller that governs and controls the entire
automatic agriculture sprinkling system and analyzes data
received from soil moisture and environmental sensors.
2 DHT11 Sensor 1 Detect the Moisture and Humidity of the climate .
3 Servo Motors 2 Used to regulate the automatic both sensors
4 Bi-colour LEDs Indicate the status of Temperature ,Humidity and Soil moisture
(Red/Green) values as per the colours
5 LCD Display Module 1 Displays real-time information of Temperature ,Humidity and
Soil moisture
6 Buzzer 1 Provides an alert
7 Indicator LED (Warning 1 Lights up when any sensor value increases
LED)
8 Power Supply Unit 1 Provides required voltage and current to operate the
microcontroller and other hardware components.
9 Connecting Wires / As required Used to connect different electronic components within the
Breadboard system.
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Block Diagram:
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Fig. 2- Block Diagram of Automatic Agriculture Sprinkling System (AASS)

Software Implementation:

The development team created the software design for the Automatic Agriculture Sprinkling System using both
Proteus Design Suite and Arduino Integrated Development Environment (Arduino IDE). These tools enabled the team to
perform circuit simulation and develop the software program while testing the system before building the physical hardware.

The complete circuit design and simulation of the agriculture sprinkling system were carried out using Proteus
Design Suite. The software allowed the creation of virtual circuits that included an Arduino UNO microcontroller, soil
moisture sensors, water pump module, relay module, LCD display, and other electronic components. The Proteus simulation
demonstrated that all system components functioned correctly, including soil moisture detection, automatic water pump
control, and real-time display updates. This process helped in identifying and correcting circuit connection issues and logical
errors before implementing the actual hardware system.

The Arduino Integrated Development Environment was used to develop the system control program. The Arduino
IDE was used to write embedded C/C++ code to process soil moisture sensor data, control the water pump through relay
modules, and update the LCD display with real-time soil and irrigation status. After compilation, the program was uploaded
to the Arduino Mega 2560 microcontroller.

The Proteus simulation environment served as a testing and validation platform, ensuring that the Arduino-based
program worked accurately. This verification confirmed that the automatic agriculture sprinkling system would operate
efficiently and reliably during real-world deployment.

const int sensorPin = A@;
const int relaypin = 7;

int threshold = 56@;

void setup() {
Serial.begin(9600) ;
pinMode(relayPin, OUTPUT);
digitalwrite(relayPin, HIGH);

'
J

void loop() {
int sensorvalue = analogRead(sensorPin);

Serial.print("Soil Moisture value: ");
Serial.println(sensorvalue);

if (sensorvalue > threshold) {

digitalwrite(relayPin, LOW);
‘ [ Serial.println(”soil is DRY - Pump ON");

\ }
else {
digitalwrite(relayPin, HIGH);
serial.println("soil is WET = Pump OFF");
= = }

delay(2000);

Fig.3- AASS Circuit Simulation on Proteus Design Suite Fig. 4- Source Code of AASS on Arduino IDE
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Flow Chart of Automatic Agriculture Sprinkling System (AASS):
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VI. EXPERIMENTAL RESULT

The prototype testing demonstrated both the operational capabilities and the system performance of the Automatic
Agriculture Sprinkling System. The system used an Arduino UNO microcontroller together with its water pump, relay
module, soil moisture sensors, LEDs, buzzer, and LCD display components. The prototype included multiple soil zones
where sensors were placed to monitor moisture levels, ensuring proper irrigation control across the field.

The experimental testing showed that the soil moisture sensors accurately determined the moisture condition of the
soil in all monitored areas. The LED indicators correctly displayed the soil status: red for dry soil and green for sufficient
moisture. The system’s LCD screen displayed important information including current soil moisture levels and the
operational status of the water pump.

The automated irrigation control system functioned successfully. When the sensors detected dry soil conditions, the
system automatically activated the water pump through the relay module to start sprinkling water. When adequate moisture
levels were reached, the pump was turned off automatically. Additionally, when extreme dryness or abnormal conditions
were detected, the alert LED and buzzer were activated to notify the user.

Given that it can automatically monitor soil conditions and control irrigation while simultaneously providing real -
time field status data, the proposed system is proven to be both reliable and efficient based on the experimental results.

Fig.6Experimental Status-1 on LCD module Fig. 7- Experimental Status-2 on LCD module

Features:

The proposed Automatic Agriculture Sprinkling System incorporates several advanced features that improve the
efficiency, automation, and usability of irrigation management. The system provides real-time soil condition information
while its features minimize the need for human intervention.

1. Automated Water Pump Control System — The system uses a relay-controlled water pump for automatic irrigation. Soil
moisture sensors detect the condition of the soil, which causes the pump to automatically turn ON or OFF without requiring
manual operation.
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2. Real-Time Soil Moisture Detection — The system uses soil moisture sensors to continuously monitor the water content
in the soil. The system constantly tracks whether the soil is dry or sufficiently moist.

3. LED-Based Soil Status Indication — The system uses LEDs to indicate the current condition of the soil. A green LED
shows that the soil has sufficient moisture, while a red LED indicates that the soil is dry and requires irrigation.

4. LCD Display for Field Information — The LCD display module shows real-time soil moisture levels along with the
current status of the irrigation system (pump ON/OFF).

5. Dry Soil Alert System — The system uses a buzzer and warning LED to alert the user when the soil becomes extremely
dry or when irrigation is required.

6. Smart Irrigation Enhancement — The system can include advanced features such as automated scheduling, weather-
based irrigation control, or wireless monitoring to improve water management efficiency.

7. Efficient Water Utilization — The system uses real-time soil data and automated pump control to reduce water wastage
while ensuring optimal irrigation for crop.
The proposed system becomes intelligent through these features while maintaining operational efficiency.

VII.CONCLUSION

The research study describes the development and implementation of an Automatic Agriculture Sprinkling System
which uses sensors and operates using the Arduino UNO microcontroller. The system utilizes soil moisture sensors along
with a relay module, water pump, LED indicators, an LCD display, and a buzzer alert system to automate irrigation
operations and provide real-time information about soil conditions.

The prototype consists of multiple soil monitoring zones where sensors are deployed to detect moisture levels across
the field. The system uses sensors to determine soil conditions in each zone, while LEDs indicate whether the soil is dry or
sufficiently moist. The LCD display shows real-time soil moisture data and irrigation status, and the system uses a relay
module to control the water pump for automatic sprinkling. The system also uses a buzzer along with warning LED indicators
to alert users when the soil becomes excessively dry or requires immediate irrigation.

The experimental results show that the system successfully detects soil moisture levels while updating field
condition data and controlling irrigation operations automatically. The system developed in this study improves water usage
efficiency and reduces the need for manual labor while enhancing the effectiveness of irrigation management, making it an
ideal solution for modern smart agriculture systems.
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