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ABSTRACT

Agriculture plays a crucial role in global food production, and optimizing soil conditions is essential for
improved crop yield and resource management. This project proposes a Smart Soil Nutrients and Water Level
Analysis System using Internet of Things (IoT) technology to monitor and analyze soil parameters in real
time.The system consists of sensors to measure soil moisture, pH, nitrogen (N), phosphorus (P), potassium (K),
and water level in agricultural fields. These sensors are integrated with a microcontroller (such as Arduino or
ESP32) and connected to a cloud-based platform via Wi-Fi or LoRa for remote monitoring. Data collected from
the sensors is processed and visualized through a web dashboard or mobile application, enabling farmers to
make informed decisions about irrigation and fertilization. Additionally, the system can incorporate machine
learning algorithms to predict soil health trends and provide recommendations for crop management. Alerts
and notifications are generated when critical levels of nutrients or water are detected, preventing over-
irrigation or nutrient deficiencies.By implementing this IoT-based smart soil monitoring system, farmers can
enhance resource efficiency, reduce manual effort, and increase agricultural productivity while promoting

sustainable farming practices.

I. INTRODUCTION

The Smart Soil Nutrient and Water Level Analysis System power of the Internet of Things (IoT) to offer
continuous, real-time monitoring of critical soil parameters, including moisture levels and nutrient
concentrations like nitrogen, phosphorus, and potassium. Such information is vital for adapting agricultural
practices, conserving resources, and sustaining soil health, particularly as climate change and resource scarcity
become more pressing.For different land use options— whether in agriculture, forestry, horticulture, or
environmental conservation— accurate soil data enables land managers to make informed decisions that
improve crop yield, conserve water, and reduce fertilizer usage. With IoT-enabled sensors deployed in the soil,
this system can capture valuable data, transmit it wirelessly to a central server, and analyze it to provide
actionable insights. Users can access these insights via an online dashboard or mobile app, allowing remote
monitoring and timely interventions.The Implementation of this system represents a significant advancement
in sustainable land management, as it allows for tailored,data-driven practices that align resource application
with the actual needs of the soil. It has the potential to transform agricultural productivity, reduce
environmental impacts, and support a more resilient and efficient food production system.

II. METHODOLOGY
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Working

The microcontroller unit requests data from the NPK and pH sensors via RS485 communication protocol when
powered on while data is also requested from the temperature and humidity sensor via one wire serial data
line. UV and soil moisture sensor data are measured via analog input and are altogether processed by the MCU.

The processed data is then sent to the SIM808 GSM Module for upload to the cloud via UART serial protocol.
Hardware requirements:

* Arduino Uno

¢ SIM 808 GSM Module
* Soil pH sensor

* Soil Moisture sensor
* UVsensor

* Temperature and relative humidity sensor Software requirements: oSystem Architecture oCore Software
Components oProgramming language: embedded C

Think IOT Speak
III. MODELING AND ANALYSIS

ADVANTAGES

Real-Time Monitoring: Continuous soil data for immediate decision-making.
Resource Optimization: Reduces water and fertilizer waste, saving costs.
Sustainability: Promotes efficient, eco-friendly land management.

Remote Access: Monitor soil conditions from anywhere via app or web.
Data-Driven Insights: Improves land management and crop yield.

Scalable: Adaptable to different land types and sizes.

Early Detection: Identifies issues like nutrient deficiencies before they worsen.

©® NS WD

Cost Efficiency:- Lowers cost.
IV. CONCLUSION

The Smart Soil Nutrients and Water Level Analysis System using IoT provides an effective and automated
solution for real-time soil health monitoring. By integrating sensors, microcontrollers, and cloud-based
analytics, the system enables farmers to make data-driven decisions regarding irrigation and fertilization,
leading to improved crop yield and resource efficiency. This approach supports precision farming by
minimizing water wastage and optimizing fertilizer use, thereby promoting sustainable agriculture.
Additionally, remote access to real-time data through a web dashboard or mobile application enhances
convenience and ease of use. In the future, the system can be further improved with Al-driven predictive
analytics and automated irrigation, contributing to better productivity, cost savings, and environmental
conservation. The adoption of such smart farming technologies will play a crucial role in ensuring food security
and sustainable agricultural practices.
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