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ABSTRACT 

The agriculture sector is the backbone of India’s economy, 

yet many farmers face challenges in crop selection, soil 

management, and timely planning. Inadequate knowledge 

about soil fertility, improper crop selection, and lack of 

structured farming schedules often result in reduced yield 

and economic loss. This paper proposes AI-Based 

Farmer Guidance and Agricultural Support System 

designed to provide an intelligent solution for modern 

farming. The system predicts suitable crops based on the 

farmer’s soil fertility report, offers a Smart Crop 

Calendar to guide farmers through each stage from 

sowing to export, and integrates a Farmer Community 

Platform for experience sharing and collaboration. By 

combining Artificial Intelligence (AI), Machine 

Learning (ML), and data-driven agriculture, This 

Project aims to enhance productivity, optimize crop 

management, and empower farmers with digital tools for 

sustainable growth. 

 

Key Words:  Crop Prediction, Smart Farming, Artificial 

Intelligence, Soil Analysis, Farmer Support System, 

Smart Calendar. 

 

1.INTRODUCTION  

 

Agriculture remains one of the most vital sectors 

worldwide, providing food security and employment. 

However, traditional farming techniques still rely heavily 

on experience rather than data, leading to inefficiencies. 

Modern farmers face various challenges such as 

unpredictable weather, soil degradation, and lack of 

personalized guidance. Current agricultural advisory 

platforms mainly offer generic recommendations without 

considering soil health, local conditions, or crop 

profitability. 

With the advancement of AI and data analytics, it is now 

possible to design intelligent systems that analyze soil 

data, predict optimal crops, and assist farmers with 

actionable insights. This Project aims to bridge this gap 

by providing a complete, AI-powered solution that 

empowers farmers to make informed decisions. The 

system leverages AI models trained on soil fertility 

datasets to recommend crops best suited to specific 

conditions. Furthermore, its Smart Calendar module 

provides a complete farming plan covering land 

preparation, sowing, irrigation, fertilization, pest control, 

harvesting, and export scheduling. The built-in Farmer 

Community allows users to interact, share knowledge, 

and collaborate, fostering a culture of digital learning and 

cooperation among farmers. 

 

2. LITERATURE REVIEW 

2.1. AI-Based Crop Prediction 

Several research studies have explored the use of machine 

learning for predicting suitable crops. Algorithms like 

Random Forest, Decision Tree, and K-Nearest Neighbors 

(KNN) have been employed to analyze soil parameters 

such as nitrogen (N), phosphorus (P), potassium (K), pH, 

and moisture levels. These models can efficiently predict 

the most profitable crops based on soil fertility and 

climate data. However, existing systems often lack 

integration with post-prediction guidance and do not 

adapt dynamically to regional farming conditions. The 

Project addresses this limitation by not only predicting 

suitable crops but also connecting these predictions with 

actionable field plans through the Smart Calendar. 

 

2.2. Smart Agricultural Scheduling Systems 

In precision agriculture, time management plays a crucial 

role in crop yield. Research on AI-driven agricultural 

calendars highlights their potential to automate farm 

activities using environmental and crop growth data. Yet, 

most systems focus on irrigation or weather tracking in 

isolation. This Project introduces a unified Smart 

Calendar that combines predictive AI with an event-based 

timeline—helping farmers follow structured agricultural 

practices from seed selection to export logistics. 

 

 

https://ijsrem.com/


          International Journal of Scientific Research in Engineering and Management (IJSREM) 

                       Volume: 10 Issue: 05 | May - 2026                            SJIF Rating: 8.659                                       ISSN: 2582-3930                                                                                                                                               

 

© 2026, IJSREM      | https://ijsrem.com                                 DOI: 10.55041/IJSREM63487                                         |        Page 2 
 

2.3. Farmer Community and Knowledge Sharing 

Digital farming communities have become popular 

platforms for information exchange. Studies show that 

peer-to-peer communication improves adoption of 

modern farming practices and boosts confidence among 

small-scale farmers. Platforms like Krishi Network  

demonstrate the power of collaborative problem-solving 

but often lack personalization and integration with AI 

analytics. The Project fills this gap by embedding an AI-

assisted Farmer Community, where users can discuss 

crop issues, share field data, and get AI-suggested 

solutions. 

 

2.4. Research Gap 

While AI applications in agriculture have grown rapidly, 

most systems focus on single functionalities such as 

prediction or monitoring. There is a clear research gap in 

creating an integrated platform that combines soil-based 

crop prediction, dynamic crop scheduling, and 

community collaboration. This survey highlights the need 

for an integrated platform that bridges this gap by offering 

a complete ecosystem for intelligent, collaborative, and 

sustainable farming. 

 

 

3. PROPOSED SYSTEM ARCHITECTURE 

 

3.1 System Components 

A standard modular, AI-driven ecosystem generally 

consists of three key components: 

 

1. AI-Based Crop Prediction Engine: 

Uses machine learning models to predict the best crop 

based on soil nutrient data, temperature, and rainfall 

conditions. 

 

2. Smart Crop Calendar: 

Provides a stage-by-stage farming plan that includes 

sowing dates, irrigation schedules, pest management, 

harvesting, and export logistics. 

 

3. Farmer Community Module: 

A social networking platform for farmers to share 

experiences, ask questions, and receive AI-driven 

advice. 

 

 

 

 

 

 

3.2 System Features 

 

 
 

• AI Prediction Engine: Processes soil fertility data 

to recommend suitable crops. 

 

• Weather-Linked Calendar: Updates schedules 

based on local weather forecasts. 

 

• Community Forum: Facilitates discussion and 

sharing of best farming practices. 

 

• Data Visualization: Displays soil and crop insights 

through easy-to-understand dashboards. 

 

• Multilingual Interface: Supports regional 

languages for accessibility. 

 

 

4. METHODOLOGY 

 

The system follows a data-driven workflow comprising 

four main stages: 

 

1. Data Collection: 

Farmers upload soil test reports containing nutrient 

levels (N, P, K), pH, and moisture. Additional data such 

as region, temperature, and rainfall is fetched from 

agricultural APIs. 

2. Data Processing: 

The backend AI model normalizes the data and extracts 

key soil features relevant to crop growth. 

3. Crop Prediction: 

The model applies supervised learning algorithms to 

predict optimal crops. The prediction results are ranked 

by suitability, yield potential, and profitability. 
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4. Smart  Calendar Generation:  

Once the crop is selected, this Project automatically 

generates a customized farming calendar, breaking down 

each phase with suggested tasks, tools, and reminders. 

5. Community Integration: 

The system connects the farmer with others growing 

similar crops, promoting cooperative learning and shared 

problem-solving. 

 

       5. TECHNOLOGY STACK 

Layer Technology / Tool 

Frontend React18+ TypeScript 

Build Tool Vite 

AI / LLM Google Gemini API 

Styling  Tailwind CSS 

Deployment 
OpenWeather API, Soil Nutrient 

API 

Database + Auth Supabase (PostgreSQL) 

This combination ensures both usability and scalability 

for local and cloud-based AI operations. 

 

6.  SYSTEM ARCHITECTURE 

 

The system consists of the following key components: 

1. Farmer Module: 

New farmers register by entering personal and soil 

details, while existing farmers log in to access 

personalized recommendations and crop plans. 

2. Soil and Crop Analysis Module: 

This AI-driven component analyzes soil data such as 

NPK values, pH, and moisture to suggest the best-suited 

crops and fertilizers. It stores processed data in the Soil 

& Crop Database. 

3. Farming Support System: 

Converts AI outputs into practical farming guidance like 

irrigation, fertilizer schedules, and pest management 

through a smart crop calendar. 

4. Databases: 

o Farmer Database: Stores farmer details and 

history. 

o Soil & Crop Database: Maintains soil and crop 

information for AI analysis. 

o Recommendation Database: Stores generated 

crop and fertilizer suggestions. 

5. AI-Powered Platform: 

Acts as the central system that integrates all modules, 

applies AI algorithms, and provides data-driven insights 

and recommendations to farmers. 

 

7. CONCLUSION 

 

This paper presents an innovative overview of 

transforming traditional agriculture into a data-driven, 

intelligent system. By combining AI-based crop 

prediction, smart scheduling, and community support, it 

empowers farmers to make accurate decisions and 

achieve higher productivity. The system encourages 

sustainable farming by optimizing resource usage and 

reducing risks linked to guesswork. 

 

 

Future Scope: 

1. Integration with IoT sensors for real-time soil and 

weather monitoring. 

2. Development of a mobile application with offline 

support for rural users. 

3. Collaboration with government agricultural 

databases for subsidy and policy updates. 

The Project aims to lead India’s agricultural 

transformation—helping farmers plan smarter, grow 

better, and connect stronger. 
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