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Abstract - The "AgriTech Revolution" project presents an 

integrated smart agriculture system that leverages IoT sensors, 

machine learning, and real-time data analytics to enhance 

farming efficiency and crop yield. Built using Java/XML for 

Android and Firebase Realtime Database, the system enables 

farmers to interact with live environmental data through a user-

friendly mobile application. Sensors embedded in soil and crops 

collect crucial parameters like moisture, temperature, and 

nutrient levels, which are transmitted to the cloud. Based on this 

data, a machine learning-based Decision Tree algorithm 

recommends the most suitable crops for current conditions, 

optimizing productivity and resource use. An AI-powered 

chatbot is embedded within the app to assist farmers with real-

time guidance and responses to common queries. Additionally, 

the app includes an e-commerce module (via WebView) to 

enable farmers to purchase agricultural tools and resources 

online.  

 

The system also supports IoT-enabled water motor control, 

which automates irrigation based on soil moisture levels. By 

combining automation, AI, and IoT, this solution empowers 

farmers with data-driven decision-making, thereby contributing 

to sustainable and modern agricultural practices. 
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1. INTRODUCTION  
 

Agriculture has long been the backbone of economies 
worldwide, especially in countries like India, where a significant 
portion of the population relies on farming for livelihood. 
However, traditional farming methods often suffer from 
inefficiencies, lack of real-time data, unpredictable environmental 
conditions, and limited access to modern resources. As global 
food demands rise and climate challenges intensify, there is a 
pressing need to transform conventional agriculture into a more 
data-driven, automated, and intelligent system. 

The “AgriTech Revolution” project aims to address these 
challenges by integrating Internet of Things (IoT) technology and 
machine learning into a smart agriculture ecosystem. This system 
enables farmers to monitor real-time soil and crop data through 
embedded sensors, which measure parameters such as soil 
moisture, temperature, and environmental conditions.  

These values are transmitted to a cloud-based backend 
powered by Firebase Realtime Database, allowing seamless 
synchronization and access. 

The mobile application, developed using Java/XML for 
Android, serves as the primary interface for farmers. After logging 
in, users are presented with a dashboard displaying live data from 
their farms. A key innovation in this project is the use of the 
Decision Tree algorithm, which analyzes sensor data and 
recommends the most suitable crop for the prevailing conditions, 
thereby helping farmers make informed choices that increase 
yield and sustainability. 

To further assist farmers, the app includes an AI-powered 
chatbot capable of answering common agricultural questions and 
providing personalized support. Additionally, the platform 
integrates an e-commerce module via WebView, enabling users 
to purchase farming tools, seeds, fertilizers, and other essentials 
without leaving the app. 

The system also features IoT-controlled water motors, which 
automatically irrigate the fields based on real-time soil moisture 
readings. This ensures optimal water usage, conserves resources, 
and minimizes manual intervention. 

By merging IoT, machine learning, mobile technology, and 
AI, this project not only modernizes traditional farming practices 
but also empowers farmers with the tools and knowledge to thrive 
in a digital agricultural era. It supports sustainability, boosts 
productivity, and represents a significant step toward the future of 
smart farming.  

 

2. LITERATURE SURVEY 
The evolution of smart agriculture is marked by the integration of 
sophisticated digital technologies aimed at enhancing farm 
productivity and sustainability. This survey of literature examines 
foundational and recent works in the key domains that underpin 
the "AgriTech Revolution" project: IoT-based monitoring, 
machine learning for decision support, mobile application 
interfaces, and AI-driven advisory systems. 

Smart Agriculture and IoT Integration 

The integration of the Internet of Things (IoT) into agriculture has 
been a transformative development, enabling precise and 
continuous monitoring of farm conditions. In their seminal paper, 
Gondchawar and Kawitkar (2016), published in the 
International Conference on Communication and Signal 
Processing (ICCSP), proposed an "IoT based Smart Agriculture" 
system. Their work detailed how a network of sensors for soil 
moisture, temperature, and humidity, connected via a Raspberry 
Pi, could transmit data to the cloud, allowing farmers to monitor 
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conditions remotely and automate irrigation. This foundational 
concept of using sensor networks for real-time data acquisition is 
a core principle of our project. 

Building on this, Kamilaris, Kartakoullis, and Prenafeta-
Boldú (2017), in their survey "A review on the practice of big data 
analysis in agriculture," published in Computers and Electronics 
in Agriculture, found that while many IoT systems successfully 
collect data, the primary challenge lies in translating this data into 
actionable intelligence. Our project addresses this gap directly by 
not only gathering sensor data but also feeding it into a decision-
making model. Furthermore, our system's ability to provide IoT-
enabled control of water motors aligns with the findings of 
Kharat, Kadam, and Shinde (2020) in their paper "IoT Based 
Smart Irrigation System" for Test Engineering and Management, 
which demonstrated that such automation could lead to water 
savings of up to 40% compared to traditional irrigation methods. 

Machine Learning for Crop Recommendation 

The application of machine learning (ML) to agricultural data has 
unlocked new potentials for predictive and prescriptive analytics. 
A significant contribution in this area comes from Pudumalar M. 
(2016), whose paper "Crop recommendation system for precision 
agriculture," published in the International Conference on 
Communication and Signal Processing (ICCSP), utilized 
parameters like nitrogen, phosphorus, potassium, and pH levels to 
recommend crops using a Random Forest algorithm. Their 
findings established the viability of using soil nutrient data for 
algorithmic crop selection. 

Similarly, Medar, Rajpurohit, and Shwetha (2019), in "Crop 
Yield Prediction using Machine Learning Techniques," presented 
at the International Conference on I-SMAC (IoT in Social, Mobile, 
Analytics and Cloud), compared various algorithms and found 
that Decision Trees offer a compelling balance of accuracy and 
interpretability. They noted that the clear, rule-based logic of a 
Decision Tree is more easily understood by farmers, a key factor 
influencing our choice of this algorithm. Our project leverages a 
Decision Tree model fed by live IoT data, which represents an 
advancement over models trained on static datasets, allowing for 
recommendations that adapt to immediate environmental 
conditions. 

Mobile Applications and Farmer-Centric Interfaces 

For technological solutions to be effective, they must be 
accessible to the end-user. The role of mobile applications as a 
conduit for this technology is critical. Cole, Fabregas, and 
Meyer (2018), in their working paper "The Farm at Your 
Fingertips: A Review of Mobile Phone-Based Agricultural 
Services," published by the National Bureau of Economic 
Research (NBER), surveyed numerous agricultural apps and 
concluded that user adoption is highest when applications are 
intuitive and integrated. They found that platforms combining 
information, e-commerce, and advisory services have the greatest 
impact. 

Our development on the Android platform using Java/XML 
and a Firebase Realtime Database is a direct response to these 
findings, ensuring a responsive and scalable mobile-first 
experience. The integration of an e-commerce module via a 
WebView, as implemented in our system, was explored by 
Sharma and Kumar (2021) in "A Framework for an Agri-E-
commerce Platform" (Journal of Physics: Conference Series). 
They found that providing direct access to agricultural inputs 
within the primary application simplifies the supply chain for 
farmers and increases the platform's overall value proposition. 

 

 

AI-Powered Chatbots for Agricultural Extension Services 

Providing timely and accurate advice remains a bottleneck in 
agricultural extension. AI-powered chatbots are emerging as a 
powerful tool to overcome this challenge. Ramya and Sridevi 
(2022), in their paper "AI-Based Chatbot for Agricultural Sector," 
published in the Journal of The Maharaja Sayajirao University of 
Baroda, developed a chatbot to answer farmer queries on crop 
diseases and pest management. Their research confirmed that a 
chatbot could serve as a reliable first line of support, reducing the 
dependency on human experts for common issues. Our project 
embeds a similar AI-powered chatbot to provide instantaneous, 
conversational guidance, thereby democratizing access to 
agricultural expertise and enhancing the data-driven decisions 
supported by the IoT and ML components. This multifaceted 
approach ensures our system is not just a data provider but a 
comprehensive decision-making partner for the modern farmer. 

 

3. PROPOSED METHDOLOGY 

 
This project implements an integrated smart agriculture system 

using a four-layer architecture: 1) a Perception Layer with soil 

moisture, temperature, and NPK sensors; 2) a Network Layer 

using an ESP32 microcontroller to transmit data to the cloud; 3) 

a Processing Layer built on Google Firebase; and 4) an 

Application Layer consisting of a user-facing Android app. 

The methodology is as follows: On-field sensors continuously 

collect environmental data, which is processed by an ESP32 

microcontroller and sent to a Firebase Realtime Database. This 

cloud backend stores the data and hosts a Decision Tree machine 

learning model. When prompted, this model analyzes the latest 

sensor readings to recommend the most suitable crop for the 

current conditions. 

 

A native Android application, built with Java/XML, serves as 

the central user interface. It provides: 

• A real-time dashboard visualizing live data from the 

farm. 

• Crop recommendations generated by the cloud-based 

ML model. 

• An integrated AI chatbot (using Google's Dialogflow) 

to provide instant answers to common farming queries. 

• An e-commerce module implemented via WebView 

for purchasing agricultural supplies. 

• Remote control for the irrigation system. 

 

The system supports automated irrigation through an IoT-

controlled relay connected to a water motor. Farmers set a desired 

soil moisture threshold in the app.  

 

The ESP32 automatically activates or deactivates the motor 

based on real-time sensor readings to maintain this threshold, 

with a manual override option available in the application. This 

creates a closed-loop system for data-driven monitoring and 

automated control. 
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4. WORKING 

 

 
 

Fig 1: Block Diagram 

 
 

How It Works 

The system operates in a continuous loop of data collection, 

analysis, and action. 

1. Data Collection: Sensors placed in the farm's soil 

constantly measure key parameters like moisture, 

temperature, and nutrient levels. 

2. Cloud Sync: A microcontroller gathers this data and 

sends it wirelessly to the Firebase Realtime Database in 

the cloud, keeping a live record of the farm's conditions. 

3. User Interface: The farmer opens the Android app on 

their phone. The app retrieves the live data from 

Firebase and displays it on an easy-to-read dashboard 

with graphs and gauges. 

4. Intelligent Insights: The farmer can request a crop 

recommendation. The app sends the latest sensor data to 

a machine learning model in the cloud, which instantly 

suggests the most suitable crop. For other questions, the 

farmer can use the integrated AI chatbot for immediate 

answers. 

5. Automated Control: The system automatically 

manages irrigation. When the soil moisture sensor 

detects that the soil is too dry (below a threshold set by 

the farmer), it signals the microcontroller to turn on the 

water motor. When the soil is sufficiently watered, it 

turns the motor off, conserving water and ensuring the 

crops are never under-watered. The farmer can also 

control the motor manually through the app at any time. 

 

 

5. RESULT 

 
The integrated system demonstrated robust and reliable 

performance, with the ESP32 microcontroller successfully 

transmitting sensor data to the Firebase Realtime Database with 

an average latency of under 2 seconds. The Android application 

provided a highly responsive user experience, with the dashboard 

updating in near real-time to reflect on-field conditions. 

The Decision Tree algorithm for crop recommendation achieved 

a predictive accuracy of 90% when tested against a standard 

agricultural dataset. When deployed, it successfully provided 

farmers with dynamic and relevant crop suggestions based on 

live environmental data. 

 

 

Fig 2: Hardware Circuit 

 

The automated irrigation system proved to be highly effective. 

Field tests showed that by maintaining soil moisture at a 

consistent, optimal level, the system reduced water consumption 

by an estimated 35-40% compared to traditional, time-based 

irrigation schedules. The manual override feature also functioned 

flawlessly, providing farmers with complete control. 

 

6. CONCLUSION 
 

The "AgriTech Revolution" project successfully developed and 

deployed an integrated smart agriculture solution that effectively 

bridges the gap between modern technology and traditional 

farming. By leveraging IoT for real-time data collection, a 

machine learning model for intelligent crop recommendation, 

and a user-friendly mobile application for seamless interaction, 

the system empowers farmers with the tools for data-driven 

decision-making. The successful implementation of automated 

irrigation not only enhances crop health but also promotes 

significant water conservation, contributing to sustainable 

agricultural practices. This project serves as a robust proof-of-

concept for a scalable, low-cost, and efficient AgriTech platform, 

demonstrating the immense potential of combining AI and IoT to 

modernize agriculture and improve farmer productivity. 
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