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ABSTRACT: Agriculture is one of the most important sectors that supports the economy and food supply of many 

countries. However, traditional farming methods mainly depend on manual observation and experience. Due to 

unpredictable climate changes, improper irrigation, soil degradation, and plant diseases, farmers often face crop loss 

and low productivity. To overcome these problems, modern technologies such as the Internet of Things (IoT) and 

Artificial Intelligence (AI) are introduced in agriculture.This project presents a Smart Agriculture System using IoT 

with the help of AI techniques. The system uses IoT sensors to continuously monitor soil moisture, temperature, and 

humidity in real time. The collected data is transmitted to a cloud server for storage and processing. AI algorithms 

analayze soil conditions and seasonal factors to recommend suitable crops. An AI-based image processing model 

detects plant diseases from crop images and suggests proper fertilizers and pesticides. A mobile application provides 

farmers with real-time data, crop recommendations, disease alerts, and government scheme information. The proposed 

system improves productivity, reduces manual effort, and supports sustainable farming. 

 

KEYWORDS: Internet of Things (IoT), Artificial Intelligence (AI), Smart Farming, Digital Agriculture, Precision 

Agriculture, Agricultural Automation, Wireless Sensor Networks, Soil Health Monitoring, Environmental Monitoring, 

Real-Time Data Monitoring, Crop Yield Prediction, Intelligent Irrigation System, Plant Disease Classification, 

Convolutional Neural Network (CNN), Image-Based Disease Detection, Agricultural Data Analytics, Cloud-Based 

Agriculture System, IoT-Based Monitoring System, Decision Support System, Sustainable Farming Technology. 

 

I. INTRODUCTION 

 

Agriculture plays a major role in the development of rural and urban economies. Farmers face many challenges such as 

water scarcity, unpredictable rainfall, pest attacks, and lack of proper guidance. Traditional farming methods depend on 

physical inspection of crops and soil, which may not always provide accurate results.With the advancement of 

technology, smart farming solutions are becoming popular. IoT technology allows sensors to collect real-time data from 

agricultural fields. AI technology helps in analyzing this data and making intelligent decisions. By combining IoT and 
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AI, farming becomes more efficient, automated, and data-driven.The main objective of this project is to design a smart 

agriculture system that monitors soil health, detects plant diseases, recommends suitable crops, and provides all 

information through a mobile application. 

 

II. LITERATURE SURVEY 

 

In 2019, Patil et al. focused on using IoT sensors to monitor soil parameters such as moisture and temperature. This 

work helped farmers observe field conditions remotely, but it lacked intelligence for crop selection or disease 

management. 

 

In 2020, Sharma et al. improved the system by integrating cloud computing with IoT. Real-time data storage and 

remote access were achieved; however, the system did not support AI-based analysis or crop disease detection. 

 

By 2021, Kumar et al. introduced AI-based image processing for plant disease identification. This marked a shift 

toward intelligent farming. Although disease detection accuracy improved, the system was not connected with soil 

sensor data, limiting holistic farm management. 

 

In 2022, Reddy et al. combined IoT and AI to recommend crops based on soil conditions. This work addressed 

decision-making but lacked a user-friendly mobile application and real-time advisory features. 

 

In 2023, Singh et al. developed a mobile-based AI advisory system for disease identification and farmer guidance. 

While accessibility improved, the system did not include IoT-based soil monitoring, field analytics, or government 

scheme integration. 

 

Many researchers have worked on improving agriculture using modern technologies like IoT and Artificial Intelligence. 

Some systems use IoT sensors to measure soil moisture, temperature, and humidity. These systems help farmers 

monitor their fields and control irrigation. But most of these systems only show data and do not give smart suggestions. 

 

Some research works use cloud technology to store sensor data. Farmers can see the data using mobile or web 

applications. This makes monitoring easy, but these systems do not always provide proper analysis or 

recommendations. 

 

Other researchers focused on Artificial Intelligence for plant disease detection. They use image processing and machine 

learning models to detect diseases from leaf images. These systems can identify diseases with good accuracy. However, 

they usually work separately and are not connected with real-time soil monitoring systems. 

 

There are also crop recommendation systems that suggest suitable crops based on soil and weather conditions. But in 

many cases, the data is entered manually instead of using real-time sensors. 

 

From the existing studies, it is clear that most systems focus on only one feature like monitoring or disease detection. 

Very few systems combine IoT monitoring, AI disease detection, and crop recommendation in one single platform. 

 

Therefore, our proposed system integrates IoT and AI together to provide a complete smart agriculture solution with 

real-time monitoring, disease detection, crop recommendation, and a mobile application for farmers. 
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III. PROPOSED SYSTEM 

 

 
 

The proposed system integrates hardware and software technologies to provide intelligent farming support. IoT sensors 

are installed in the agricultural field to monitor soil conditions continuously. The sensor data is sent to the cloud using 

wireless communication modules. AI algorithms analyze the data and provide crop recommendations based on soil 

health and seasonal conditions. An AI-based image processing model is used to detect plant diseases from captured 

images. The system also provides treatment suggestions such as fertilizers and pesticides. A mobile application acts as 

the interface between the system and farmers. All data, recommendations, and alerts are displayed in the app. 

 

IV. SYSTEM ARCHITECTURE 

 

The system architecture consists of multiple layers. The IoT sensor layer collects environmental data from the field. 

The microcontroller processes the sensor readings and sends them to the cloud through the communication module. The 

cloud layer stores the data and allows remote access. The AI layer analyzes soil parameters and crop images. The 

analytics layer generates reports and predictions. The mobile application layer displays the final results to farmers. 

 

Explanation: 

The Smart Agriculture System using IoT and AI helps farmers take better care of their crops. In this system, sensors are 

placed in the field to check soil moisture, temperature, and humidity. These sensors send the data to a microcontroller, 

which collects all the information. Then, using Wi-Fi or GSM, the data is sent to the cloud through the internet.In the 

cloud, the data is stored and analyzed. The AI system studies the data and gives useful suggestions like which crop is 

suitable and whether there is any plant disease. After that, reports and results are shown in a mobile app. The farmer 

can check the app to see farm conditions and take action like watering the plants. This system saves time, water, and 

money, and helps increase crop production. 
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V. METHODOLOGY 

 

The research methodology follows a structured process. First, the agricultural problems were identified. Then, IoT 

sensors were selected and deployed in the field. Data collection was performed continuously using sensors connected to 

a microcontroller. The collected data was transmitted to a cloud server for storage.Machine learning algorithms were 

developed for crop recommendation. Deep learning models were trained using plant disease image datasets. The AI 

models were integrated with the cloud platform. A mobile application was developed to provide a user-friendly 

interface. Finally, the system was tested under different agricultural conditions to evaluate performance. 

 

VI. IMPLEMENTATION 

 

The hardware implementation includes soil moisture sensors, DHT temperature-humidity sensors, a microcontroller 

such as Arduino or ESP8266, and Wi-Fi/GSM modules. The sensors are connected to the microcontroller, which 

collects analog and digital data.The software implementation includes cloud storage using platforms such as Firebase or 

AWS. Machine learning models are developed using Python and trained using agricultural datasets. Deep learning 

models such as Convolutional Neural Networks (CNN) are used for disease classification. 
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1. HARDWARE SETUP: 

 

 
 

Explanation: 

The hardware setup of the Smart Agriculture System consists of different electronic components connected together to 

monitor farm conditions. First, soil moisture sensors are placed in the soil to measure the water level present in the 

land. These sensors help in understanding whether the soil is dry or wet. A temperature and humidity sensor is also 

used to measure the surrounding temperature and air moisture. All these sensors are connected to a microcontroller, 

such as Arduino, which acts as the main control unit of the system. The microcontroller collects data from all sensors 

and processes it. 

 

The entire circuit is arranged on a breadboard, which helps in connecting components easily without soldering. A 

power supply is given to the microcontroller and sensors so that the system can work continuously. To send the 

collected data to the internet, a Wi-Fi module like ESP8266 is connected to the microcontroller. This module transmits 

the sensor data to the cloud server. The cloud server stores and processes the information for further analysis. In this 

way, the hardware setup collects real-time farm data and sends it to the online system, which later helps farmers 

monitor their crops through a mobile application. This setup makes farming smarter, reduces manual effort, and ensures 

proper irrigation and crop management. 

 

2. AI DISEASE DETECTION OUTPUT: 
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Explanation: 

This image shows the AI disease detection output in the Smart Agriculture System. The farmer takes a picture of the 

plant leaf using a mobile application. The AI system analyzes the image and detects whether the plant has any disease. 

In this example, the system identifies “Blight” disease with high confidence (around 94–99%). The app displays the 

disease name, confidence level, and also gives information about the symptoms, such as yellow and brown spots on the 

leaves. It also suggests possible treatments like spraying fungicide and removing infected leaves. This helps the farmer 

quickly understand the problem and take the correct action to protect the crops and increase yield. 

 

3. MOBILE APP SCREENSHOT: 

 

 
 

Explanation: 

The Smart Agriculture System mobile app helps farmers easily monitor their farm conditions in real time. The app 

shows important soil data such as temperature, moisture level, and humidity. Based on this data, the system provides 

crop suggestions, like recommending tomato as a suitable crop. The app also gives plant disease alerts if any problem is 

detected. For example, it shows “Blight Detected” and informs the farmer that action is required. The farmer can click 

on detailed information to know about the disease and treatment methods. This mobile application makes farming 

smarter and easier by giving all important information in one place. 

 

VII. RESULTS AND DISCUSSION 

 

The IoT sensors successfully monitored soil conditions in real time. The collected data was transmitted accurately to 

the cloud without delay. The AI-based crop recommendation system provided suitable crop suggestions based on soil 

parameters. The disease detection model achieved high accuracy in identifying plant diseases from images.The mobile 

application displayed all outputs clearly and allowed farmers to make quick decisions. The integrated system reduced 

manual inspection and improved resource management. 
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RESULT GRAPH OR SCREENSHOT 

 

 
 

Explanation: 

The Results and Discussion section shows the performance of the Smart Agriculture System. The sensor output graph 

displays temperature, moisture, and humidity readings collected over several days. These readings help in 

understanding the environmental conditions of the farm. The disease detection accuracy chart shows that the AI model 

performs very well, with an overall accuracy of about 95%. It can detect different plant diseases like blight, mosaic 

virus, rust, mildew, and pest damage with high accuracy (around 93%–97%). This proves that the AI system is reliable 

and effective. The crop recommendation output suggests suitable crops such as tomato, potato, corn, and green beans 

based on the analyzed soil and weather conditions. Overall, the results show that the system works efficiently in 

monitoring crops, detecting diseases, and recommending suitable crops to improve productivity. 

 

VIII. CONCLUSION 

 

The Smart Agriculture System using IoT with AI techniques successfully integrates real-time monitoring, intelligent 

analysis, and mobile accessibility. The system helps farmers select suitable crops, detect diseases early, and optimize 

water and fertilizer usage. The experimental results prove that the system improves agricultural productivity and 

supports sustainable farming practices.This paper presented a Smart Agriculture System using IoT with the help of AI 

Techniques to address the limitations of traditional farming practices. The proposed system successfully integrates IoT 

sensors, AI-based image processing, cloud computing, analytics, and a mobile application to provide real-time 

monitoring and intelligent decision support for farmers.IoT sensors effectively monitored soil parameters such as 

moisture, temperature, and humidity, enabling better understanding of field conditions. AI techniques were used to 

recommend suitable crops based on soil health and seasonal conditions and to accurately detect crop diseases from 

images, allowing early intervention. The mobile application provided a user-friendly platform to display sensor data, 

disease alerts, crop recommendations, treatment products, government schemes, and field analytics.The experimental 

results demonstrated that the proposed system reduces manual effort, improves crop management, optimizes resource 

usage, and minimizes crop losses. Overall, the system enhances agricultural productivity and promotes sustainable and 

data-driven farming practices, making it suitable for real-world agricultural applications. 

 

IX. FUTURE ENHANCEMENT 

 

In the future, advanced deep learning models can improve disease detection accuracy. Weather forecasting APIs can be 

integrated to improve irrigation scheduling. Automated irrigation systems can be added for real-time water control. 

Drone-based monitoring can help in large-scale farms. Market price prediction systems and blockchain-based supply 

chain tracking can also be included. 
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