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Abstract: The automatic moisture controller helps farmers water their crops just right. It uses special sensors, tiny
computers, and devices that control water flow. By constantly checking the soil's moisture and making quick decisions,
it only waters when needed, saving water and helping plants grow better. This system is good for farmers because it's
affordable and eco-friendly. Tests show it works well, keeping the soil just moist enough for crops to thrive, which means
better harvests and less wasted water.

The system integrates moisture sensors, microcontrollers, and actuators to achieve precise and efficient control over soil
moisture levels. Through real-time monitoring and analysis of soil moisture data, the controller autonomously adjusts
irrigation schedules to ensure optimal moisture conditions for plant growth while minimizing water usage. The proposed
controller offers a cost-effective and sustainable solution to address the challenges of water scarcity and agricultural
productivity
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. INTRODUCTION

In today's world, we have smart technology that makes everyday tasks easier. One cool invention is the Automatic
Moisture Controller made with Arduino Nano, a tiny computer that can do lots of things.

This controller helps take care of plants by keeping the soil at the right moisture level. It's great for farms, gardens, or
even indoor plants. Using Arduino Nano, it can do this job really well, making plants grow better and saving water.

The system has three main parts: a sensor to check soil moisture, devices to control water flow, and the Arduino Nano to
run the show. Here’s how it works:

- The soil moisture sensor checks how damp the soil is.

- Depending on what the sensor finds, devices like valves or pumps turn on to water the plants.
- The Arduino Nano controls everything, making sure plants get just the right amount of water.
There can also be a screen or a website where you can see what's going on and adjust settings.
This system is way better than watering plants by hand because:

- It's super accurate, so plants get just the right amount of water.
- It saves water by only watering when needed.
- Once set up, it works on its own, so you don't have to keep an eye on it all the time.

- It helps plants grow better by giving them the perfect amount of water.

Overall, this Automatic Moisture Controller with Arduino Nano is a big step forward in farming technology. It's good
for the environment and makes growing plants easier and more efficient, whether you're a farmer or just gardening at
home.
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1. METHODOLOGY

A. Hardware
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Fig. Block Diagram of Automatic Moisture Controller

- Moisture Sensing: The system utilizes soil moisture sensors placed in the ground near the plant roots.

- Data Processing: The sensor data is sent to the microcontroller unit, such as Arduino Nano, for processing. The
microcontroller analyzes the moisture readings and determines whether the soil requires watering or not based on
predefined thresholds or algorithms.

- Decision Making: Based on the analysis of the moisture data, the microcontroller decides whether to activate

the irrigation system. If the soil moisture falls below a certain threshold indicating dryness, the system triggers the
irrigation process. Otherwise, it remains idle to conserve water.
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- Irrigation Control: When irrigation is required, the microcontroller activates actuators, such as solenoid valves
or pumps, to deliver water to the plants. The amount and duration of irrigation can be adjusted based on factors like plant
type, weather conditions, and soil characteristics. Efficient Waste Disposal Processes involve optimized waste disposal
methods, which may include recycling, composting, or landfill disposal.

i Hardware Component

HCO05 Bluetooth: The HC-05 is a popular Bluetooth module used for wireless communication in various electronic
projects. It typically has a communication range of up to 10 meters (33 feet) in open space, although this range may vary
depending on environmental factors. It communicates with microcontrollers via serial UART (Universal Asynchronous
Receiver/Transmitter) communication.

Moisture Sensor: A moisture sensor is a device used to measure the moisture content in a substance, typically soil in the
context of agriculture. Moisture sensors work by measuring the electrical conductivity or resistance of a material, which
changes based on the moisture content. As the moisture level increases, the conductivity or resistance changes.

Arduino’s Nano: At the heart of the Arduino Nano is the ATmega328P microcontroller, which acts as the brain of the
board. It executes the program instructions stored in its memory and interacts with external hardware components. he
Arduino Nano has a series of digital and analog input/output (1/0) pins that allow it to interface with external sensors,
actuators, displays, and other electronic components.

12C Module: The 12C (Inter-Integrated Circuit) module, also known as 12C bus or TWI (Two-Wire Interface), is a widely
used serial communication protocol that allows multiple devices to communicate with each other using only two wires:
a data line (SDA) and a clock line (SCL). Overall, the 12C module provides a simple and efficient way for multiple
devices to communicate with each other using a minimal number of wires. It is commonly used in embedded systems,
microcontroller-based projects, and integrated circuits (ICs) that support 12C communication.

LCD Display: An LCD screen is an electronic display module that uses liquid crystal to produce a visible image. The
16x2 LCD display is a very basic module commonly used in circuits. The 16x2 translates a display of 16 characters per
line in 2 such lines. In this LCD, each character is displayed in a 5x7 pixel matrix.

1. RESULT

1. Improved Crop Yield: Automatic moisture controllers are designed to optimize soil moisture levels, ensuring that
plants receive the right amount of water at the right time. This can lead to improved crop yield and quality by reducing
instances of under or overwatering.

2. Water Conservation: By precisely regulating irrigation based on soil moisture levels, automatic moisture controllers
can help conserve water resources. This is especially important in regions facing water scarcity or drought conditions.

3. Cost Savings: Efficient water usage and improved crop productivity can result in cost savings for farmers. By reducing
water consumption and maximizing crop yield, farmers may see a positive impact on their bottom line.

4. Labor Savings: Automated moisture controllers eliminate the need for manual monitoring and adjustment of irrigation
systems. This can save farmers time and labor, allowing them to focus on other aspects of farm management.

5. Environmental Benefits: Effective moisture management not only benefits crop health but also helps preserve soil
health and reduce the risk of erosion and nutrient runoff. This contributes to sustainable agricultural practices and
environmental conservation.

6. Adaptation to Climate Change: In the face of changing climate patterns and unpredictable weather conditions,

automatic moisture controllers provide a proactive approach to managing irrigation and mitigating the impact of climate-
related stressors on crops.

© IJIREEICE This work is licensed under a Creative Commons Attribution 4.0 International License 63


https://ijireeice.com
https://ijireeice.com/

IJIREEICE ISSN (O) 2321-2004, ISSN (P) 2321-5526

International Journal of Innovative Research in Electrical, Electronics, Instrumentation and Control Engineering

Impact Factor 8.021 :: Peer-reviewed & Refereed journal 2 Vol. 12, Issue 3, March 2024
DOI: 10.17148/IJIREEICE.2024.12310

V. CONCLUSION

In conclusion, automatic moisture controllers hold significant promise for agricultural industries, offering a range of
benefits aimed at improving crop yield, conserving water resources, reducing costs, and promoting sustainable farming
practices. Through precise monitoring and regulation of soil moisture levels, these controllers help optimize irrigation
practices, ensuring that plants receive the right amount of water at the right time. This not only enhances crop health and
productivity but also contributes to water conservation efforts and environmental sustainability. While the
implementation of automatic moisture controllers requires initial investment and careful planning, the long-term benefits
in terms of improved crop performance, water efficiency, and overall farm profitability are compelling. As technology
continues to advance and agricultural practices evolve, these controllers are expected to play an increasingly vital role in
modern farming operations, helping farmers meet the growing demand for food while minimizing environmental impact.

V. FUTURE SCOPE

Multi-Sensor Fusion Future moisture controllers may incorporate multiple types of sensors, including moisture sensors,
temperature sensors, humidity sensors, and soil nutrient sensors, to provide a more comprehensive understanding of soil
conditions and crop requirements. Data fusion techniques can integrate information from these sensors to optimize
irrigation strategies and maximize crop productivity.

Automatic moisture controllers can be integrated into 10T (Internet of Things) platforms and smart farming systems,
allowing for real-time monitoring, remote control, and data-driven decision-making. This integration could enable
seamless communication between moisture controllers, weather stations, drones, and other agricultural devices for
comprehensive farm management.
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