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ABSTRACT - This paper presents a smart irrigation system utilizing 10T technology integrated with soil
moisture sensors to automate and optimize agricultural water usage. The system monitors real-time soil
moisture levels using sensors and automatically controls the water supply through an ESP32 microcontroller
and relay module, effectively minimizing human intervention. The project aims to conserve water, reduce
manual labor, and enhance crop productivity by providing irrigation only when necessary.
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1. INTRODUCTION: Water management is a crucial factor in agriculture. Traditional irrigation
methods often lead to water wastage and inefficient crop management. This paper proposes an automated
irrigation system that monitors soil moisture levels and activates irrigation only when necessary. The system,
based on 10T and ESP32, ensures better water resource management, saves time, and enhances farming
productivity. The sensor detects soil moisture levels and transmits data to the ESP32. Based on user defined
thresholds, the ESP32 triggers the relay to operate the pump. Real-time data and control can be accessed via a
mobile application.

2. System Design and Methodology:

Soil moisture sensor to monitor moisture content

ESP32 microcontroller to process data and control relays
Relay module to switch the water pump on/off

Water pump for irrigation
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3. Components Used:
3.1 Soil Moisture Sensor

o Measures volumetric water content
o Works based on electrical resistance or dielectric properties
o Coverage radius: 5 feet

Fig-3.1: soil moisture sensor
3.2 ESP32

o Low-cost, low-power microcontroller with Wi-Fi and Bluetooth
. 34 digital pins, ultra-low power consumption
. Suitable for mobile, industrial, and 10T applications

Fig-3.2: ESP32
3.3 Relay

o Electromechanical switch to control high-power devices
o Operates on 5V input, provides 230V 10A output
o Compatible with AC and DC circuits

Fig-3.3: Relay
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3.4 Water Pump

Moves water from a source to fields
Types include centrifugal pumps
Operating voltage: 9V

V.

Fig-3.4: water pump
3.5 Battery

o Battery can be used as a power source for a smart irrigation system utilizing 10T and soil moisture
sensors, particularly for applications like powering a water pump
. We used a ranging of 9V battery

Fig-3.5: 9V battery
4. Circuit Diagram Overview (connections):

ESP32 D12 to relay signal pin

ESP32 D34 to sensor signal pin

Common GND and VCC (3.3V) connections
Relay NO connected to pump negative terminal.
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Fig-4: circuit diagram

Top-priority ESP32 pins used: D13, D14, D4, D18, D23, D25-D27, D32-D33, D19- D22, RX2, TX2

5.

7.

Working:

Connect ESP32 to 5V adapter or CPU

Establish Wi-Fi connection via pre-configured credentials

Confirm connection via mobile app (green indicator)

Connect relay, battery, pump, and sensor to ESP32 using jumper wires
Check moisture levels via app (range: 0-100)

Activate/deactivate motor based on soil condition

Code Explanation:

Lines 1-4: App library and hotspot configuration
Lines 6-9: App authentication

Lines 11-13: Wi-Fi credentials

Lines 15-16: Relay off condition

Lines 18-22: Sensor input condition

Lines 26-32: 1/0 setup for relay, sensor, and pump
Lines 36-42: Moisture value reading (max: 4095)
Lines 45-53: Relay control based on sensor data

Frequency Graph (Sensor Readings)

We’ll generate a simulated frequency distribution of moisture levels (0-100%) to
show: « Dry soil (<30%) « Optimal range (30-70%) « Wet soil (>70%)
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Fig-7: frequency graph (sensor readings)
8. Flow chart of moisture sensor:

The working of the Smart Irrigation System begins by powering on the ESP32 microcontroller using an
adapter or a USB power supply. Once powered, the ESP32 automatically connects to a Wi-Fi network, using
the hotspot credentials pre- configured in the source code. The connection status can be verified via the
mobile application, where a green indicator confirms successful connectivity. After establishing the
connection, the system continuously reads the data from the soil moisture sensor. This sensor provides a
moisture value between 0 and 100, where a lower value indicates drier soil and a higher value indicates wet
conditions. The ESP32 then evaluates whether the moisture level falls below a pre-defined threshold set by the
user. If the soil moisture is below the threshold, the ESP32 activates the relay, which in turn switches on the
water pump. This pump continues to irrigate the soil while the moisture level is monitored in real-time. Once
the sensor detects that the soil has reached the desired moisture level, the system automatically turns off the
pump through the relay. If the moisture is already at or above the required level, the system keeps the pump
off and continues to monitor the conditions.
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This process runs in a loop, ensuring the soil remains within optimal moisture levels without requiring manual
intervention, thereby conserving water and improving efficiency in irrigation.

9. Results:

The smart irrigation system successfully monitored soil moisture in real-time and controlled the pump
operation. The system provided accurate data and improved water usage efficiency. Remote access and control
added convenience and saved labor.
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Conclusion:

The implemented smart irrigation system using loT effectively automates water distribution based on soil
moisture data. It ensures optimal irrigation, saves resources, and supports sustainable agriculture practices.

11.

Future Scope:

Replace ESP32 with Arduino UNO for simplicity
Add moisture level notifications ¢
Automate irrigation based on real-time thresholds
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