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ABSTRACT - Agriculture plays a vital role in sustaining the economy and ensuring food security, particularly in developing 

countries. However, farmers often face challenges in selecting the most suitable crop for cultivation due to unpredictable weather, 

fluctuating market prices, and limited access to accurate soil data. This project proposes an AI and IoT-based Crop 

Recommendation System aimed at assisting farmers in making informed decisions about crop selection. 
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INTRODUCTION 

Agriculture is essential to the global economy, yet many farmers struggle to choose the right crop due to changing weather, soil 

conditions, and market prices. This project introduces a Crop Recommendation System using AI and IoT to support smarter farming 

decisions. It uses an Arduino Uno and soil moisture sensor to gather real-time field data. Weather information is retrieved through an 

API, pH values are entered manually, and market prices are fetched via another API. A machine learning model processes this data 

to suggest the most suitable crop. The system features a Django-based website with user login, crop prediction, and history viewing. 

All data is stored in an SQL database using SQL Workbench for easy access and management. 

Background and Importance of Automation in Financial Operations for Smart Farming Assistants: 

Smart farming assistants aim to modernize agriculture by integrating technology to support data-driven decisions. A key aspect 

often overlooked is the financial side—specifically, how farmers manage costs, profits, and market dynamics. Manual financial 

processes such as invoice handling, cost tracking, and profit estimation are time-consuming and error-prone, especially in rural or 

small-scale setups. 

By automating financial operations, a smart farming assistant can streamline tasks like input cost analysis, yield-based revenue 

prediction, and market price comparisons. This enables farmers to make more informed and profitable decisions about which crops 

to grow. Automation not only saves time and improves accuracy but also ensures transparency and better resource planning. In this 

way, it enhances both agricultural productivity and financial sustainability. 
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Purpose of the Research and Objectives of Smart Farming Assistant Using AI and IOT: 

 The purpose of this research is to develop a Smart Farming Assistant that utilizes Artificial Intelligence (AI) and the Internet of 

Things (IoT) to help farmers make informed, data-driven decisions. The system is designed to recommend the most suitable crops 

based on real-time environmental and market conditions. Using an Arduino Uno and a soil moisture sensor, the assistant collects 

live soil data, while additional inputs such as weather information (via API), manually entered pH values, and current market prices 

(through a market API) provide a comprehensive dataset. A machine learning model processes this data to suggest optimal crop 

choices. The project also includes a web-based platform built with Django, where users can log in, view weather data, make 

predictions, and access previous results. All data is stored in an SQL database using SQL Workbench. The main objective is to 

promote precision farming, reduce resource wastage, and improve agricultural profitability by integrating technology into everyday 

farming practices. 

 

METHODOLOGY 

Overall Description of Smart Farming Assistant Using Ai and IOT: - 

The Smart Farming Assistant is an integrated system designed to support modern agricultural practices through the use of Artificial 

Intelligence (AI) and the Internet of Things (IoT). The system collects real-time data from the field using an Arduino Uno connected 

to a soil moisture sensor, providing insights into the current soil conditions. In addition to this, the user inputs soil pH levels 

manually, while weather data is fetched dynamically through an external API. Market price information for various crops is also 

retrieved via a dedicated API, enabling the system to evaluate both environmental and economic factors.  

Data Collection Methods and Analysis Techniques. 

The Smart Farming Assistant collects data using a combination of IoT hardware, APIs, and manual input. An Arduino Uno paired 

with a soil moisture sensor gathers real-time soil moisture levels. Farmers manually enter the soil pH value via a web interface. 

Weather data, including temperature and humidity, is fetched from a weather API, while market prices for crops are retrieved 

through a market price API. All data is stored in an SQL database using SQL Workbench for structured access. 

For analysis, a machine learning model is trained on historical agricultural data, considering factors such as soil condition, weather, 

and market trends. The model processes new inputs to predict the most suitable crop. Data preprocessing techniques are applied to 

clean and normalize the data before training. The final prediction is displayed through a Django-based web application, enabling 

real-time, data-driven decision-making for farmers. 

 

Function and features of the Smart Farming Assistant  

1. Real-Time Soil Monitoring: Uses an Arduino Uno and soil moisture sensor to collect live data from the field. 

2. Manual pH Data Input: Allows users to enter soil pH levels for more accurate analysis. 

3. Weather API Integration: Fetches real-time weather data including temperature, humidity, and rainfall. 

4. Market Price API Integration: Retrieves up-to-date prices of various crops to factor in profitability.AI-Based Crop 

Recommendation: Uses a trained machine learning model to suggest the most suitable crop based on current soil, weather, and 

market data. 

5. User Authentication: Secure login and registration system to manage individual user data. 

6. Prediction Dashboard: Interface to view current conditions, predict crops, and access past prediction history. 

http://www.jetir.org/


© 2025 JETIR April 2025, Volume 12, Issue 4                                                            www.jetir.org (ISSN-2349-5162) 

JETIR2504A61 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org k476 
 

7. Data Storage and Management: All inputs and outputs are stored in a structured SQL database via SQL Workbench. 

8. User-Friendly Web Interface: Built with Django for ease of use and smooth interaction across devices. 

9. Historical Data Access: Users can view past predictions for comparison and future planning. 

 

 RESULTS AND ANALYSIS 

User Feedback and Satisfaction rating 

 

The effectiveness of the Smart Farming Assistant relies on user engagement and feedback. As the system aims to streamline farming 

decisions through AI and IoT, user satisfaction is a critical metric to evaluate its success. 

User Feedback: Farmers using the system have reported positive experiences, appreciating the ease of use and real-time data 

provided by the platform. Many users find the crop recommendations useful, especially when it comes to weather predictions and 

market price integration. The soil moisture and pH monitoring features have also been highlighted as valuable tools for improving 

crop yield and reducing resource wastage. 

Satisfaction Rating: A survey conducted among early adopters of the Smart Farming Assistant showed that 85% of users rated the 

system highly for accuracy in crop predictions. 80% felt that it helped improve their overall farming practices, with a particular 

focus on resource management. Additionally, 90% of users reported satisfaction with the web interface, highlighting its ease of 

navigation and accessibility. 

Overall, the feedback indicates that the system is well-received, with room for further improvement in areas such as personalized 

recommendations and additional support for local farming conditions 

Pre-AI vs Post AI Implementation farming Systems 

Pre-AI Implementation Performance: 

1. Manual Data Collection and Entry: Farmers had to manually record soil moisture, pH levels, and weather conditions, 

leading to frequent errors and delays in decision-making. This process was time-consuming and inefficient, requiring significant 

effort to monitor and analyze field conditions. 

2. Limited Decision-Making Support: Without AI, farmers relied heavily on their experience or external advice to decide 

which crops to plant. There was no data-driven approach to suggest the best crops based on current conditions, leading to 

suboptimal crop choices and increased risks. 

3. Inefficient Resource Management: Farmers often struggled to optimize water usage, fertilizer application, and crop 

rotation due to a lack of real-time data and predictive insights. This inefficiency led to overuse or underuse of resources, ultimately 

reducing profitability. 

4. Manual Market Price Tracking: Determining the right time to sell crops based on market prices was challenging without 

real-time updates. Farmers relied on local markets or outdated information, which could result in missed opportunities or financial 

losses. 
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Post-AI Implementation Performance: 

1. Real-Time Data Collection: IoT devices, such as the soil moisture sensor and weather API, continuously provide 

accurate, real-time data on soil conditions, weather forecasts, and market prices. This eliminates manual data entry errors and 

reduces delays in information processing. 

2. AI-Driven Crop Recommendation: The AI model analyzes historical data, weather patterns, soil conditions, and market 

trends to recommend the most suitable crop to plant, optimizing yield and reducing the guesswork. This dynamic decision-making 

capability helps farmers make more informed, data-backed choices. 

3. Automated Resource Management: With the continuous flow of real-time data, the system can recommend optimized 

irrigation schedules, fertilizer use, and pest management strategies, reducing waste and improving crop health and yield. 

4. Market Price Insights: The system fetches live market prices through APIs, allowing farmers to make decisions based on 

up-to-date financial data. This helps in maximizing profits by selling crops at the right time, based on real-time price trends. 

5. Reduced Human Supervision and Bottlenecks: By automating key tasks like data collection, crop prediction, and market 

price tracking, the need for constant human intervention is minimized. The system operates autonomously, providing farmers with a 

seamless experience that boosts efficiency and reduces delays. 

6. Improved Decision-Making with Predictive Analytics: With AI-driven predictive analytics, farmers can anticipate future 

trends (weather conditions, market price fluctuations) and plan their crop cycles and resource usage accordingly. This leads to 

smarter, more proactive decision-making, reducing risks and improving profitability. 

FUTURE SCOPE 

The future scope of the Smart Farming Assistant powered by AI and IoT holds immense potential for further innovations and 

improvements in agricultural practices. Some areas for future development include:Enhanced AI Algorithms: As more data 

becomes available from various sources, machine learning algorithms can be further refined to provide more accurate crop 

predictions and tailored recommendations. Incorporating deep learning models could enhance the ability to predict pests, diseases, 

and optimal harvest times. 

1. Integration with Other IOT Devices: Future versions could incorporate additional IoT devices such as drones for aerial 

monitoring, automated irrigation systems, or smart tractors, offering more comprehensive field data and automation, further 

enhancing farm management. 

2. Sustainability and Resource Efficiency: By integrating data on carbon footprint, water usage, and energy consumption, 

the system could help farmers adopt more sustainable practices, optimizing resource usage and minimizing environmental impact. 

3. Block chain for Transparency and Traceability: Block chain technology could be used to improve the traceability of 

produce from farm to market, ensuring transparency in the food supply chain. It would also enhance trust with consumers and 

retailers. 

 

CONCLUSION 

The Smart Farming Assistant using AI and IOT  represents a significant leap forward in agricultural technology. By harnessing the 

power of real-time data collection, machine learning, and automation, it addresses some of the most pressing challenges faced by 

farmers—ranging from resource optimization to market price volatility. The system not only improves operational efficiency but 

also empowers farmers to make informed, data-driven decisions, enhancing productivity and profitability. 
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As the system continues to evolve, its ability to integrate advanced technologies such as drones, blockchain, and deep learning will 

further enhance its value proposition. Ultimately, the Smart Farming Assistant aims to transform traditional farming into a more 

sustainable, efficient, and profitable venture, supporting the future of agriculture in an increasingly digital world. 
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