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I. INTRODUCTION 

Agriculture is the backbone of Bharath (India), employing more than half of the nation’s workforce and contributing 

significantly to its economy. Despite its importance, the sector continues to face persistent structural and technological challenges 

such as fragmented land utilization, lack of modern cultivation practices, financial instability, limited access to investors, and 
minimal data-driven decision-making support. Many farmlands in India remain unutilized or underutilized, while a large portion 

of farmers struggle to secure funding, modern resources, and scientific guidance, resulting in reduced productivity and 

unpredictable outcomes. 

To solve these challenges, we propose B-Grow (Bharath-Grow) — an AI-IoT enabled digital collaboration platform designed to 

connect farmers, landowners, and investors within a transparent and intelligent smart-agriculture ecosystem. Unlike traditional 

agricultural systems that operate in isolation, B-Grow acts as a digital bridge that aligns three crucial stakeholders: 

1. Farmers who need land access, financing, and modern advisory support.  

2. Landowners who want to monetize their unused or idle land safely. 

3. Investors who seek secure, monitored, and profitable agricultural investment opportunities. 

B-Grow incorporates AI-based smart matching, investment workflow automation, digital farm profiling, and IoT-simulated 

farm monitoring dashboards to ensure transparency, accountability, and real-time decision support. Through simulated parameters 

such as crop health index, soil moisture, humidity, and temperature, the platform demonstrates how real-time IoT insights can 
support sustainable farming decisions while building investor confidence. 

By integrating modern technology and community collaboration, B-Grow aims to transform agriculture from a manual, 

risk-prone occupation into a data-driven, investment-friendly and innovation-powered digital ecosystem, thereby contributing to 

national goals such as Atmanirbhar Bharath, Digital India, and Smart Village Development 

 

II.LITERATURE SURVEY 

Researchers have explored a wide variety of digital and automation-based agriculture solutions integrating Artificial 

Intelligence (AI), Internet of Things (IoT), computer vision, and precision farming methodologies. Existing smart agricultural 

models using environmental sensors have shown measurable improvements in irrigation automation, fertilizer utilization, crop 

health monitoring, and disease prediction. Several digital platforms have also been introduced for farm advisory services, crop 

management, and IoT-based sensing, yet these systems operate in single-role domains such as farmer assistance or land monitoring. 

Abstract: Agriculture today faces challenges related to land underutilization, lack of transparent funding, limited access to technological 

guidance, and inefficient decision-making. To address these issues, this research proposes BGrow, an AI-IoT enabled multi-stakeholder digital 
platform designed to connect farmers, landowners, and investors within a single ecosystem. The platform integrates web-based matchmaking, 
AI-driven analytics, digital profiles, project funding workflows, and simulated IoT crop monitoring dashboards. Unlike existing systems 

focused on either land management or crop monitoring alone, BGrow provides end-to-end collaboration, including land listing, project 
proposal evaluation, funding, performance visualization, and data-driven advisory insights. Simulated IoT parameters such as soil moisture, 
temperature, and crop health index are used to demonstrate the feasibility of real-time monitoring and decision support. The prototype 
implementation validates the platform’s ability to enhance transparency, improve resource utilization, and enable investment-led smart 
agriculture, paving the way for scalable digital transformation and sustainable rural development. 
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None of the existing studies propose a unified, investment-centric, multi-stakeholder digital farming ecosystem that connects 

farmers, landowners, and investors while enabling data-driven investment decisions supported by real-time IoT insights, as 

achieved in the proposed B-Grow model. Recent advances in information and communication technologies have led to the 

development of various digital solutions for agriculture, focusing mainly on smart farming, precision agriculture, and IoT-based 
monitoring. Many works use sensor networks to measure parameters such as soil moisture, temperature, humidity, and light 

intensity in order to support better irrigation scheduling and crop management.These systems help farmers reduce water usage, 

optimize input application, and detect abnormal field conditions earlier than manual inspection. 

 

Table 2.1 Comparative Summary of Existing Research 

Author Contribution Summary 

Alakuş & Türkoğlu (2024) Compared Smart Agriculture, Precision Agriculture, and Digital Twin 

technologies for monitoring and automation benefits. 

Alves et al. (2023) Developed a digital-twin-based irrigation management model 

emphasizing optimal water preservation. 

Chen et al. (2023) Demonstrated AI-driven debugging and software validation approaches 

for complex systems. 

Akilan et al. (2020) Explored IoT-enabled surveillance to detect and prevent environmental 

risks in hazardous conditions. 

Park et al. (2020) Designed a cost-efficient autonomous robot for agricultural field 

monitoring  

 

2.2 Research Gap Identified 

 Based on the above comparative study, the following key limitations are identified: 
 Existing models primarily focus on agricultural IoT sensing, monitoring, prediction, or automation, but do not address stakeholder 

collaboration. 

 Lack of investment-focused decision support that uses simulated IoT metrics such as soil moisture. 

 No system offers a unified platform integrating farmers, landowners, and investors, which is essential for resource utilization and funding-
driven agricultural expansion. 

 Absence of end-to-end lifecycle digitalization, covering land listing → investment → project execution → monitoring → reporting, which 
B-Grow provides. 

Therefore, the literature survey strongly validates the need for an integrated, AI-IoT-powered, investment-centric collaborative 
agricultural digital platform like B-Grow. 

 

 
Fig. 1. Identified research and implementation gap in current digital agricultural systems. 

 

III. PROBLEM DEFINITION & MOTIVATION 

Agriculture in India (Bharath) faces persistent challenges despite technological advancements and government initiatives. 
A major portion of agricultural land remains underutilized due to fragmented ownership, financial limitations, lack of awareness, 

and absence of structured collaboration among key stakeholders. Farmers struggle to obtain secure funding, scientific cultivation 

guidance, and reliable land access, while landowners face issues in monetizing idle land assets due to trust and management 

constraints. Simultaneously, investors lack transparent, monitored, and data-backed agricultural investment channels, resulting in 

low confidence, increased perceived risk, and reduced participation. 

 Existing agricultural digital solutions focus on crop monitoring, advisory services, land management, IoT automation, or 

predictive analytics, but they do not provide an end-to-end collaborative investment ecosystem. There is no single platform that 

integrates land utilization, funding, crop cultivation, real-time monitoring, and return-on-investment (ROI) visibility while 

ensuring transparency and credibility. Additionally, the absence of technological validation using IoT simulation and AI-based 

matching prevents optimized decision-making for agricultural project selection. 

 

Problem Statement: 
There is no unified digital platform that collaboratively connects farmers, landowners, and investors while ensuring 
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transparent, data-driven agricultural project funding, monitoring, and ROI accountability using AI and IoT simulation 

technologies. 

This problem forms the basis for designing B-Grow (Bharath Grow) — a centralized AI-IoT-enabled digital agriculture 

ecosystem, ensuring resource utilization, transparency, and smart funding–based cultivation practices. 
 

IV.OBJECTIVES OF THE PROPOSED SYSTEM 

A. Primary Objective 
 To create B-Grow, an AI and IoT-enabled platform that connects farmers, landowners, and investors. This platform aims to support 

smart agricultural funding, efficient land use, and real-time monitoring of farms. 

 

B. Secondary Objectives 

  Objectives: 
1. Allow landowners to list unused agricultural land for farming. 

2. Enable farmers to propose farming projects and access funding options. 

3. Provide investors with clear and transparent investment opportunities in agriculture, backed by IoT technology. 

4. Implement AI-based matching to recommend suitable farms and investors. 

5. Monitor environmental farm conditions using simulated IoT data like soil moisture, temperature, and crop health index. 

6. Offer real-time dashboards and automated PDF reports showing project progress. 

7. Ensure secure user authentication and data access through Firebase integration. 

8. Promote sustainable farming practices in line with the Digital India and Smart Village initiatives. 

 

V.PROPOSED METHODOLOGY 

The B-Grow platform uses a structured approach that combines digital collaboration, AI-based investment matching, 
simulated IoT monitoring, and secure project management. It connects farmers, landowners, and investors through a web-based 

platform that supports transparent land leasing, funding, and real-time monitoring using data-driven analytics. 

 

 
Fig. 2. The workflow of the B-Grow platform, showing user onboarding, matching, monitoring, and ROI completion. 

 
The methodology is divided into five main phases: 

A. User Onboarding & Role-Based Access:  

  All users register and log in using Firebase Authentication. During onboarding, they choose one of three roles: 

 Farmer – can create farming projects and seek investments. 

 Landowner – can list available farmland. 

 Investor – can review funded projects and invest. 
  Secure login, session control, and access policies are managed through Firebase and backend validation. 

 

B. Land Listing & Project Proposal Management: 
                Landowners share details like land location, size, soil type, legal status, and availability. Farmers can then submit project 

proposals, including crop type, timeline, budget, irrigation needs, and expected return on investment. All data is stored in a backend 

database using a Node.js API that ensures data integrity, rule enforcement, and project verification status. 

 

C. AI-Based Matching and Investment Recommendation 

  The platform uses a matching engine to evaluate compatibility between farmers and investors. It considers factors such as: 

 Budget 

 Location 

 Crop type 

 Risk level 
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 Farmer experience 

 Sustainability 

  A score between 0 and 100% is generated to help investors make informed decisions. 
 

D. IoT-Simulated Real-Time Farm Monitoring: 

          Once a project is funded, the platform monitors the farm using simulated IoT data such as: 

 Soil moisture 

 Temperature (°C) 

 Crop health (%) 

 Estimated 

  This data is displayed in real-time on the dashboard for performance tracking and analysis 
 

E. Reporting, Billing & Closure 

  The platform generates PDF reports summarizing key project details like: 

 Project progress 

 Environmental metrics 

 Financial status 

 Risk signals 

 ROI 

  Investors receive returns based on project outcomes, and the project is marked as complete. 

 

 
Fig. 3. Functional Architecture of the B-Grow Platform 

 

VI.SYSTEM ARCHITECTURE 

        The B-Grow platform uses a structured and modular design that supports secure collaboration between farmers, 

landowners, and investors. It integrates AI-driven decision-making and IoT-based monitoring. The architecture combines web-

based user interaction, cloud authentication, API-based business logic, and data-centric services to ensure scalability, reliability, 

and performance. 

 The platform is divided into four primary layers: 
 Presentation Layer 

 Application Layer 

 Intelligence & Service Layer 

  Communication between these layers happens via secure REST APIs, with a loosely coupled design to allow independent 

updates and future flexibility. 
 

 
 

Fig. 4. Detailed system architecture of the B-Grow platform, showing the integration of presentation, application, intelligence, and data storage 

layers. 
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A. Presentation Layer (Frontend User Interface) 

This layer provides a web-based interface for farmers, landowners, and investors. It is built using UI frameworks like React 

and Vue.js, along with Bootstrap for responsive design. It includes dashboards, forms, investment analytics, farm status charts, 

and PDF report downloads, offering an intuitive and role-specific experience. 
 

B. Application Layer (Backend Web Services) 

This layer handles core logic, data validation, and system coordination. It is built using Node.js and Express to support fast 

and efficient API operations. The backend manages user sessions, land and project registration, investment workflows, AI scoring, 

and IoT simulation triggers. It also ensures input validation and access control to prevent unauthorized access. 

 

C. Intelligence & Service Layer (AI, ML, Simulation & Reporting) 

This layer provides smart services to make the platform more interactive and intelligent. The AI and ML module calculates 

matching scores, estimates risk, and ranks investment suitability. The IoT simulation engine generates realistic data like soil 

moisture, temperature, and crop health to mimic real-world conditions. A report generation service creates PDFs for transparency 

and accountability. 

 

D. Data & Storage Layer (Database & Cloud Services) 

        Data is managed using MongoDB or Firebase Firestore, storing user profiles, land records, farm projects, investments, IoT 

data, and reports. Firebase Authentication handles user credentials, while Cloud Storage stores real-time environmental data. This 

layer ensures consistent data handling, scalability, and secure backups with access controls. 

 

E. Communication and Security Framework 

            All communication between layers uses HTTPS-secured APIs with role-based access control (RBAC). Firebase 

authentication tokens secure user identities, and backend validation ensures data integrity and controlled access. The architecture 

is designed to support future security enhancements like end-to-end encryption, JWT-based session control, and blockchain-backed 

transaction logs. 

 
VII.SYSTEM DESIGN DIAGRAMS 

              The system design of the platform is represented using a set of Unified Modeling Language (UML) and structured analysis 

diagrams. These diagrams collectively describe the functional behaviour, data movement, database organization, and interaction 

sequence between the major stakeholders and system components. 
 

A. Use Case Diagram 

          The use case diagram (Fig. 5) models the high-level interactions between the system and its primary actors: Farmer, 

Landowner, Investor, and Admin. Key use cases include Register/Login, Manage Profile, List Land, Create Farm Project, Request 

Investment, Browse Projects, Invest in Project, View Dashboard & Reports, and Approve/Verify. This diagram clarifies which 

functionalities are accessible to each role and forms the basis for requirement validation and test case design. 

 

 
Fig. 5. Use case diagram of the B-Grow platform illustrating interactions among farmers, landowners, investors, and admin concerning. 

 

B. Data Flow Diagram – Level 0 

            The Level-0 DFD, or context diagram, treats B-Grow as a single process block that exchanges data with external entities. 

Farmers, landowners, investors, and admin users send and receive information such as authentication data, land details, project 

proposals, investment preferences, approvals, and analytical reports. (Fig. 6) highlights the overall data boundaries and the system’s 

interaction with its environment. 
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Fig. 6. Data Flow Diagram (Level-0) representing the B-Grow platform as a single system interacting with all external stakeholders. 

 

C. Data Flow Diagram – Level 1 

                The Level-1 DFD (Fig. 7) decomposes the main system into key internal processes, including User & Role Management, 

Land & Farm Management, Investment Processing, AI/ML Matching & Risk Scoring, IoT Monitoring & Data Simulation, and 

Reporting & Analytics. Each process interacts with data stores such as User DB, Farm/Land DB, Investment DB, IoT Data DB, 
and Reports DB. This diagram provides a clearer view of how data moves between modules and where it is stored or transformed. 

 
Fig. 7. Data Flow Diagram (Level-1) detailing internal processes such as user management, project handling, investment processing, AI/ML 

matching, and IoT-based monitoring. 
 

D. Entity–Relationship Diagram 

            The ER diagram (Fig. 8) defines the logical database schema for the platform. Major entities include User, Land, Farm 

Project, Investment, IoT Reading, and Report. Relationships such as User–Land (1:M), User–Farm Project (1:M), FarmProject–
Investment (1:M), Farm Project–IoTReading (1:M), and Farm Project–Report (1:M) ensure that the system can accurately track 

ownership, funding, monitoring history, and reporting for each agricultural project. 

 
 

 

 

 

 

 

 

 

 

 

 

 
 

 
 

Fig. 8. Entity–Relationship (ER) diagram of the platform showing key entities. 
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VIII.TECHNICAL IMPLEMENTATION 

           This section explains the basic working logic of the B-Grow platform, including how investment recommendations, risk 

levels, IoT values, and authentication processes are handled. 
 

1. Investment Matching Logic: 

         The system recommends the most suitable farm projects to investors by comparing project details with investor preferences. 

Matching is based on factors such as location, budget, crop type, duration, and farmer/project reliability. A score is calculated for 
each project, and projects are ranked from highest to lowest score. 

Simple Pseudocode: 

For each project: 

Calculate match score using (location + budget fit + crop preference + duration + reliability) 

Sort projects by score 

Display top results to the investor 

 

2. Project Risk Evaluation: 

         Each farm project is assigned a Low, Medium, or High risk label. Risk depends on environmental values, crop sensitivity, 

farmer experience, and funding support. 

If conditions are stable and farmer has experience → Low risk 
If moderate mismatch or uncertainty → Medium risk 

If poor conditions or high uncertainties → High risk 

 

3. IoT Data Simulation: 

          Since real sensors are not connected, the platform generates realistic simulated values for soil moisture, temperature, and 

crop health index. Values change over time within acceptable farming ranges to resemble real monitoring. Generate moisture, 

temperature, and health index values every few seconds. Keep values within realistic min/max limits. Display a live chart to the 

user. 

 

4. Authentication and User Roles: 

          B-Grow uses Firebase Authentication for secure login. Each user is assigned a role: Farmer, Landowner, Investor, or Admin, 

and features are unlocked based on role. 
        User logs in → System verifies identity → Opens dashboard based on user role 

 

5. Technology Stack Used: 
        

 

 

 

 

 

 

 

 

IX.RESULTS AND DISCUSSION 
The B-Grow platform was developed and tested successfully with functional modules representing all three primary 

stakeholders: Farmer, Landowner, and Investor. The prototype demonstrates how digital collaboration, AI-assisted   

recommendations, and IoT-style monitoring can be integrated into a single unified agricultural management system. 
 

A. Functional Results: 
  The platform meets the intended functional requirements and provides the following results: 

Feature Output Result 

User authentication & role-based 

login 

Successfully restricts 

dashboard access per role 

Land listing and project 
submission 

Farmer & Landowner can 
publish verified farming 

opportunities 

Investment workflow Investor can browse, compare, 

and digitally invest 

AI recommendation module Generates ranked project 

suggestions 

IoT simulation module Displays real-time variation 

charts for environmental 

parameters 

Category Technology 

Frontend React, Vue, Bootstrap 

Backend Node.js, Express 

Authentication Firebase 

Database MongoDB / Firestore 

Other PDF Report Generator + IoT Data 

Simulation 
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Automatic report generation PDF summary reports 

available for investor 

transparency 

 

B. Performance Observation: 

          The system prototype shows fast response times for data retrieval and dashboard rendering due to asynchronous Node.js 

APIs and cloud-based storage. Since IoT data is simulated, there is no sensor latency, enabling smooth real-time visualization. 
 

C. Discussion: 

         The results indicate that a collaborative agriculture-investment ecosystem is both technically feasible and practically 

beneficial when supported by digital automation. Unlike existing agricultural advisory or monitoring systems, B-Grow combines 

funding, management, monitoring, and investor analytics into a single platform. 
           

Key advantages observed: 

 Transparency between all stakeholders through real-time data access. 

 Risk reduction using AI-based scoring and monitoring values. 

 Motivation for rural entrepreneurship through digital accessibility. 

 Trust building via financial visibility and PDF-based progress reports. 
 

However, the evaluation also highlights practical considerations: 

1. Real sensor integration is essential for deployment beyond prototype level. 
2. AI scoring will require machine learning training using historical datasets. 

3. Legal and financial compliance frameworks must be considered for real markets. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig. 9.  Feature performance analysis of the prototype modules based on 

functionality, responsiveness, and reliability scoring. 

 

X.SYSTEM OUTPUT AND INTERFACE SCREENS 

            The following screenshots present the visual output of the developed web-based application, demonstrating the working user 

interfaces, functional modules, and core system features. These images validate the successful implementation of authenticated 

access, profile management, farm and investment operations, IoT-based monitoring, and automated report generation within the 

prototype. 

 
Fig. 10(a). Prototype dashboard displaying key metrics and feature navigation 
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Fig. 10(b). Login interface showing secure authentication and role-based access. 

 

 
Fig. 10(c). Farm and land listing interface for project creation and viewing. 

 

 
Fig. 10(d). Investment request interface showing active agricultural funding proposals with progress tracking. 

 

 
Fig. 10(e). User profile interface displaying personal details, verification status, and completion progress. 

 

XI.CONCLUSIONS 

The developed prototype successfully demonstrates a digital agricultural collaboration platform that connects farmers, 

landowners, and investors through a unified interface. By integrating role-based access, project creation, investment workflows, 

simulated IoT monitoring, and automated reporting, the system addresses key gaps in transparency, accessibility, and data-driven 

decision support within agriculture. The results indicate that such a platform can enhance trust, simplify funding processes, and 

provide real-time insights needed for smarter farming and resource utilization. Although the current implementation is based on 

simulated IoT data and a prototype-level AI matching logic, the model proves feasibility and provides a strong foundation for 

scaling into a real-world deployable solution. 
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XII.FUTURE SCOPE 

The current prototype demonstrates the feasibility of a unified agricultural collaboration platform; however, several 

enhancements can be incorporated to improve scalability, real-world deployment, and automation capabilities. Potential 

improvements include: 

 Integration with Real IoT Sensor Hardware: Connecting physical field sensors (moisture, temperature, nutrient, pH, leaf-

health cameras) for real-time, location-based environmental data instead of simulated values. 

 Advanced AI-Driven Insights: Adoption of machine learning models for yield prediction, automated crop selection, disease 

forecasting, and investor risk profiling using large agricultural datasets. 

 Mobile Application Development: Deploying a cross-platform mobile app for farmers and investors to access system features 

with offline-first capability and instant notifications. 

 Blockchain-Based Smart Contracts: Ensuring secure, transparent, and traceable financial transactions, ownership recording, 

and investment agreements. 

 Government & Institutional Collaboration: Integrating official land records, subsidy schemes, crop insurance data, and 

KYC/verification APIs to support legal compliance and funding trust. 

 Multi-Language & Voice-Assistant Support: Enhancing accessibility for rural users by adding regional language translation, 
speech-to-text, and chatbot-based guidance. 

 Marketplace & Supply Chain Extension: Expanding the platform to support crop selling, logistics, warehousing, and buyer-

farmer matching. 

 Satellite & Drone-Based Imagery: Utilizing remote sensing for advanced crop growth analytics, water stress detection, and 

predictive modeling. 
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