
Journal Publication of International Research for Engineering andManagement (JOIREM)
Volume: 04 Issue: 5 | May-2026

ISSN (O) 3107-6696

© 2026, JOIREM |www.joirem.com| Page 1 ISSN (O) 3107-6696

AI Based Contact Extraction for CRM

Mr. Sarthak Shivaningappa Kamble, Mr. Jayraj Sajjanrao Bhosale, Mr. Akshay Rajaram
Gaikwad, Mr. Somnath Maruti Kattikar, Mr. Sanket Tanaji Chougule, Prof. Vikas Anandrao

Patil

Ashokrao Mane Group of Institutes,Vathar, Department of Computer Science Engineering

rohikamble17@gmail.com, jayrajbhosale2157@gmail.com, a kshaygaikwad3059@gmail.com,
somnathkattikar@gmail.com, sankettchougule@gmail.com , vikas.patil0928@gmail.com

Mr. Mahesh Manohar Mutalik
MeshBA Solutions LLP, Director Software Services, Co-Founder

mahesh.mutalik@meshbaco.com

---------------------------------------------------------------------***---------------------------------------------------------------------

Abstract - Traditional Customer Relationship Management
(CRM) systems depend heavily on manual lead processing,
fragmented customer records, and static workflows, which
reduce operational efficiency and affect opportunity
management. This paper presents an AI-based intelligent
CRM framework that integrates automated contact extraction,
lead management, and machine-learning-driven opportunity
prediction within a unified system architecture. The proposed
framework utilizes Natural Language Processing (NLP),
intelligent lead analysis, and MERN-stack technologies to
automate CRM workflows and enhance business decision-
making. A Lead Conversion Prediction Model is incorporated
to estimate the probability of converting leads into business
opportunities based on customer interaction history, lead
source, communication behavior, and engagement metrics.
The backend is implemented using Node.js, Express.js,
MongoDB, and JWT-based authentication, while React.js
provides a responsive frontend interface. The system supports
contact management, lead creation, dashboard analytics, ticket
handling, and AI-assisted automation. Experimental
evaluation demonstrates improved operational efficiency,
reduced manual workload, scalable performance, and
enhanced prioritization of high-potential leads. The proposed
framework provides a scalable foundation for future AI-
powered CRM systems integrating predictive analytics and
real-time customer intelligence.

Key Words— Artificial Intelligence, Customer Relationship
Management, Lead Conversion Prediction, MERN Stack,
Natural Language Processing, Machine Learning.

1.INTRODUCTION

Modern businesses generate large volumes of customer and
lead information through emails, websites, social media

platforms, support systems, and online forms. Managing this
information manually is time-consuming, error-prone, and
inefficient. Customer Relationship Management (CRM)
systems are widely used to organize customer interactions,
maintain sales pipelines, and improve customer support
processes.

Traditional CRM systems primarily depend on manual data
entry and static workflows, which limits automation and
increases operational complexity. The growing availability of
Artificial Intelligence (AI), Natural Language Processing
(NLP), and machine learning technologies provides
opportunities to automate CRM processes and improve
customer data management.

The proposed AI-Based Intelligent Contact Extraction for
CRM system focuses on automatically extracting and
organizing customer details such as names, phone numbers,
email addresses, companies, and designations from multiple
unstructured sources. The system integrates secure
authentication, lead management, account handling,
opportunity tracking, ticket management, and dashboard
analytics into a centralized CRM platform.

The system is designed using a modular MERN-stack
architecture, enabling scalability, maintainability, and future
AI integration. The proposed solution aims to reduce manual
effort, improve data accuracy, and enhance operational
efficiency in CRM workflows.

2. LITERATURE REVIEW

Customer Relationship Management (CRM) systems have
evolved significantly with the integration of Artificial
Intelligence (AI), Machine Learning (ML), Big Data
Analytics, and Natural Language Processing (NLP).
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Researchers have explored various approaches to automate
customer handling, improve lead management, and enhance
business decision-making through intelligent CRM systems.

Ozay, Jahanbakth, and Wang [8.1] explored the integration of
Big Data and AI within CRM systems using descriptive,
network, and contextual analytical methods. Their study
highlighted how large-scale customer data can be transformed
into actionable business intelligence through AI-driven
analytics. The research emphasized the importance of
combining big data pipelines with intelligent processing
techniques to improve customer behavior analysis and
decision-making.

Verma and Rao [8.2] reviewed the role of machine learning in
modern CRM systems. Their work discussed the use of ML
algorithms for customer segmentation, churn prediction,
recommendation systems, intent analysis, and behavioral
forecasting. The study demonstrated how predictive
automation can reduce manual CRM operations while
improving business intelligence and customer retention.

Chen, Gupta, and Zhang [8.3] focused on transformer-based
Named Entity Recognition (NER) models for intelligent
information extraction. Their research showed that
transformer architectures such as BERT and RoBERTa
outperform traditional NLP approaches in extracting
structured entities like names, phone numbers, organizations,
and email addresses from unstructured text. This work is
highly relevant for CRM systems where customer data is
collected from emails, websites, documents, and
communication logs.

Kapoor and Ahmed [8.4] addressed the issue of CRM data
quality by introducing automated deduplication and contact
enrichment techniques. Their study used similarity matching
and clustering algorithms to identify duplicate customer
records and improve database consistency. The research
highlighted that accurate and clean CRM data is essential for
reliable AI predictions and analytics.

Nair, Iyer, and Thomas [8.5] presented a web scraping and
information mining framework for automated lead generation.
Their work demonstrated how tools such as Beautiful Soup
and Selenium can extract structured customer information
from online platforms and websites. This approach reduces
manual lead collection effort and supports automated CRM
workflows.

Patel and Wong [8.6] discussed the integration of machine
learning with CRM systems to generate intelligent customer
insights. Their study focused on predictive analytics and
customer behavior modeling to improve sales forecasting and
customer engagement strategies.

Kumar [8.7] analyzed AI-powered automation in modern
sales pipelines and discussed the opportunities and challenges

of integrating intelligent automation into CRM environments.
The study emphasized the importance of AI-assisted
workflows for improving sales efficiency and reducing
operational overhead.

Although these studies provide significant contributions in
CRM automation, predictive analytics, NLP-based extraction,
and data quality management, most existing works focus on
individual CRM components rather than delivering a unified
AI-driven CRM ecosystem. Therefore, there is a need for an
integrated framework that combines intelligent contact
extraction, lead management, machine-learning-driven
opportunity prediction, and CRM workflow automation within
a scalable architecture.

3. PROPOSED SYSTEM:

3.1. System description:

The proposed AI-Based Intelligent CRM system consists of
several functional modules that collectively automate
customer relationship management operations while
integrating predictive analytics for intelligent decision-making.
Each module performs a specialized function and works
collaboratively to ensure efficient CRM workflow
management.

1. User Authentication and Access Control Module:

The User Authentication and Access Control
Module provides secure access to the CRM system.
It allows Admin and Employee users to register and
log into the platform using authenticated credentials.
Security is maintained using JWT-based
authentication and role-based authorization
mechanisms, ensuring that only authorized users
can access protected resources and perform actions
according to their assigned privileges. This module
enhances system security, protects customer data,
and ensures controlled access to CRM operations

2. Lead Management Module:

The Lead Management Module serves as the
primary component for managing potential
customers and business prospects. It allows users to
create, update, monitor, and organize lead
information including customer details, company
information, contact records, and lead status. By
centralizing lead data within a structured system,
the module reduces manual record management and
improves the efficiency of customer acquisition
workflows.

3. Contact and Account Management Module:
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The Contact and Account Management Module
maintains organized customer profiles and
associated business accounts. Once a lead is
validated or converted, the system automatically
generates Contact and Account records to preserve
relationship history and business information. This
module ensures consistency and integrity of
customer records while supporting long-term
customer relationship management.

4. AI-Based Lead Conversion Prediction Module:

The AI-Based Lead Conversion Prediction Module
represents the intelligent core of the proposed CRM
framework. Traditional CRM systems often depend
on manual analysis and subjective judgment for
identifying promising leads, which can lead to
inconsistent prioritization and reduced sales
efficiency. To address this limitation, the proposed
system integrates a machine-learning-based
prediction model developed to estimate the
probability of converting a lead into a business
opportunity.

The prediction model analyzes multiple lead-related
parameters such as lead source, customer interaction
history, communication frequency, engagement
level, lead status, and behavioral patterns. After
preprocessing and evaluating these attributes, the AI
model generates a lead conversion probability score
that reflects the likelihood of successful conversion.
These prediction results are integrated into the CRM
dashboard, enabling sales teams to prioritize high-
potential leads and make data-driven business
decisions.

5. Opportunity Management Module:

The Opportunity Management Module is
responsible for tracking and managing business
opportunities generated from qualified leads. It
enables users to create, update, and monitor
opportunities across different stages of the sales
pipeline. This module provides structured visibility
into deal progress and supports efficient sales
workflow management by organizing opportunities
systematically.

6. Ticket and Customer Support Module:

The Ticket and Customer Support Module manages
customer service interactions and issue-resolution
activities. Users can create, assign, update, and
close support tickets related to customer complaints,
inquiries, or service requests. The module enables
efficient support management and improves

response handling, contributing to enhanced
customer satisfaction and operational effectiveness.

7. Dashboard Analytics and Reporting Module:

The Dashboard Analytics and Reporting Module
provides real-time analytical insights and business
summaries by aggregating data from CRM modules.
It displays key performance indicators such as lead
counts, conversion statistics, opportunity status, and
ticket summaries through interactive dashboards.
This module assists users in monitoring
organizational performance and supports informed
decision-making through data visualization and
reporting.

8. Frontend User Interface and API
Communication Module:

The Frontend User Interface and API
Communication Module ensures smooth interaction
between users and the CRM system. Developed
using React.js, the interface provides responsive and
user-friendly navigation across all CRM
functionalities. Communication between the
frontend and backend is handled through RESTful
APIs, where the Node.js and Express.js backend
processes requests, validates data, applies business
logic, and interacts with MongoDB for secure data
storage and retrieval. This modular architecture
ensures scalability, maintainability, and efficient
system performance.

4. SYSTEM ARCHITECTURE

The proposed AI-Based Intelligent CRM system follows a
multi-layered client-server architecture designed to provide
scalability, security, and intelligent automation for customer
relationship management. The architecture integrates a
React.js-based frontend, a Node.js and Express.js backend,
MongoDB database storage, and an AI-driven lead conversion
prediction component within a unified ecosystem. The system
architecture ensures smooth communication between modules
while maintaining modularity and efficient processing.
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The architecture begins with the presentation layer, developed
using React.js, which provides a responsive and interactive
user interface for Admin and Employee users. Through this
interface, users can perform CRM activities such as
authentication, lead creation, contact management,
opportunity tracking, ticket handling, and dashboard
monitoring. The frontend communicates with backend
services using RESTful APIs, ensuring seamless data
exchange and user interaction.

The application layer consists of the Node.js and Express.js
backend, which acts as the core processing engine of the CRM
system. This layer handles user authentication, business logic
execution, input validation, and API request processing. JWT-
based authentication and role-based authorization mechanisms
are implemented to maintain secure access control and protect
sensitive customer information. The backend processes
requests received from the frontend and performs necessary
operations before communicating with the database.

The data layer is implemented using MongoDB, which stores
CRM records including Users, Leads, Contacts, Accounts,
Opportunities, and Tickets. MongoDB provides flexible and
scalable NoSQL data storage, enabling efficient retrieval and
management of customer-related information. Database
interactions are handled through Mongoose schemas to ensure
data consistency and structured storage.

A distinguishing feature of the proposed architecture is the
integration of the AI-Based Lead Conversion Prediction
Module. This intelligent module analyzes lead-related
parameters such as interaction history, lead source,
communication frequency, engagement metrics, and
behavioral patterns to estimate the probability of converting a
lead into a business opportunity. The AI model processes lead
information and generates prediction scores, which are
integrated directly into the CRM dashboard for intelligent lead
prioritization and sales decision support.

The complete architecture establishes a continuous workflow
where users interact through the frontend, requests are
processed by backend services, validated and stored within
MongoDB, and predictive insights are generated through the
AI module. This modular and scalable architecture provides
an efficient foundation for intelligent CRM automation and
future integration of advanced AI-driven business intelligence
capabilities.

5. METHODOLOGY

The proposed AI-Based Intelligent CRM system follows a
structured methodology that integrates customer relationship
management functionalities with machine learning-based
predictive analytics. The methodology is designed to automate
CRM workflows, improve operational efficiency, and enable
intelligent lead prioritization through an AI-assisted decision-
making process. The complete workflow consists of multiple
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stages including data acquisition, authentication, CRM data
processing, machine learning-based prediction, and
dashboard-based visualization.

The methodology begins with user authentication and secure
system access. Users such as Admins and Employees
authenticate themselves using JWT-based login mechanisms.
Role-based authorization ensures controlled access to CRM
resources and protects sensitive customer information from
unauthorized access.

Following authentication, the system performs CRM data
acquisition and management. Customer and lead information
are entered into the CRM through dedicated modules such as
Leads, Contacts, Accounts, Opportunities, and Ticket
Management. The backend validates all incoming data using
predefined schemas and business rules to maintain
consistency and eliminate invalid entries. These validated
records are then securely stored in MongoDB for future
processing and retrieval.

The next stage involves lead processing and feature
preparation for intelligent prediction. Lead-related
information such as lead source, customer interaction history,
communication frequency, engagement behavior, response
patterns, and lead status are collected and organized. This
information forms the feature set used for machine-learning-
based analysis. Data preprocessing ensures standardized and
structured input suitable for predictive modeling.

The core of the methodology lies in the AI-Based Lead
Conversion Prediction Model. The developed machine
learning model analyzes lead characteristics and historical
interaction patterns to estimate the probability of converting a
lead into a business opportunity. Unlike conventional CRM
systems that depend heavily on manual evaluation, the
proposed approach introduces predictive intelligence to assist
decision-making. The model generates a lead conversion
probability score, allowing the system to identify and
prioritize high-potential leads.

After prediction, the generated probability scores are
integrated into the CRM dashboard and analytics module.
Users can visualize lead status, conversion likelihood,
opportunity pipelines, and CRM performance indicators
through interactive dashboards. This enables sales teams and
administrators to make informed decisions, prioritize follow-
up actions, and optimize customer engagement strategies.

The methodology further supports lead conversion and
workflow automation. Leads with strong conversion potential
can be converted into Contacts and Accounts through
automated CRM workflows, reducing manual effort and
improving process efficiency. Simultaneously, Ticket and
Opportunity modules support customer service operations and
sales tracking, ensuring an integrated CRM ecosystem.

Overall, the proposed methodology combines secure web
technologies, structured CRM workflow management, and
AI-driven prediction mechanisms within a unified architecture.
This approach enhances CRM efficiency, supports data-driven
business strategies, and establishes a scalable foundation for
future intelligent CRM applications.

6. IMPLEMENATION

The implementation of the proposed AI-Based Intelligent
CRM system was carried out using modern web technologies
and machine learning integration to develop a secure, scalable,
and intelligent customer relationship management platform.
The system combines a MERN-stack architecture with AI-
assisted predictive analytics to automate CRM workflows and
improve lead management efficiency.

The frontend of the system was developed using React.js,
providing a responsive and interactive user interface for both
Admin and Employee users. The interface includes modules
for authentication, lead management, contact handling,
opportunity tracking, ticket management, and dashboard
analytics. React Router was used for navigation, while Axios
and Fetch API facilitated communication with backend
services. Form validation and responsive UI design were
implemented to improve usability and minimize data entry
errors.

The backend was implemented using Node.js and Express.js,
which serve as the core processing layer of the CRM system.
The backend handles authentication, business logic, API
routing, and secure communication between frontend modules
and the database. JWT-based authentication and role-based
authorization mechanisms were integrated to ensure secure
access control and protection of customer information. Input
validation and API error handling mechanisms were
incorporated to maintain data integrity and system reliability.

The database layer was developed using MongoDB with
Mongoose as the Object Data Modeling (ODM) framework.
Multiple collections were designed to store CRM entities
including Users, Leads, Contacts, Accounts, Opportunities,
and Tickets. MongoDB provides flexible and scalable NoSQL
storage capable of efficiently handling dynamic customer and
business data.

A significant implementation component is the AI-Based
Lead Conversion Prediction Model integrated within the CRM
workflow. The prediction model was developed to estimate
the likelihood of converting a lead into a business opportunity.
Lead-related information such as customer interaction history,
lead source, communication frequency, engagement level, and
behavioral activity is collected and processed as input features.
The AI model analyzes these features and generates a lead
conversion probability score, which is displayed within the
CRM dashboard for intelligent lead prioritization and sales
decision support.
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Communication between frontend and backend components
follows a RESTful API architecture over HTTP/HTTPS
protocols. React.js sends API requests to the Express.js
backend, where requests are validated, processed, and linked
with MongoDB operations. Backend responses are returned in
JSON format and dynamically rendered within the frontend
interface.

The implementation successfully integrates traditional CRM
functionalities with predictive analytics and workflow
automation. Major CRM modules including authentication,
lead creation, lead conversion, contact management,
opportunity handling, ticket tracking, and dashboard analytics
were implemented and tested successfully. The modular
architecture ensures scalability and provides a foundation for
future enhancements such as sentiment analysis,
recommendation systems, real-time analytics, and advanced
AI-driven customer intelligence.

Technologies Used

• Frontend – React.js, HTML5, CSS3, JavaScript
• Backend – Node.js, Express.js
• Database – MongoDB, Mongoose
• Authentication – JWT, Role-Based Access Control
• API Communication – REST API, Axios, Fetch API
• AI Component – Lead Conversion Prediction Model
• Development Tools – VS Code, Postman, GitHub

The implementation demonstrates that combining MERN-
stack development with AI-based predictive modeling can
create an efficient, scalable, and intelligent CRM ecosystem
capable of supporting modern business requirements.

7. RESULTS AND DISCUSSION

The proposed AI-Based Intelligent CRM system was
successfully implemented and evaluated to assess its
effectiveness in managing customer relationships, automating
CRM workflows, and supporting intelligent lead prioritization.
The developed system integrates traditional CRM
functionalities with AI-based predictive analytics, providing a
scalable and efficient solution for customer and sales
management.

The implementation demonstrated successful operation of all
major CRM modules including User Authentication, Lead
Management, Contact and Account Handling, Opportunity
Management, Ticket Management, and Dashboard Analytics.
JWT-based authentication and role-based authorization
ensured secure access control and protected sensitive
customer information from unauthorized access. The modular
backend architecture developed using Node.js and Express.js
enabled efficient API processing and reliable communication
with the MongoDB database.

The Lead Management Module effectively centralized
customer and prospect information, reducing dependency on
manual record maintenance. Lead creation, updating, and
tracking functionalities operated successfully, allowing users
to organize customer information systematically. Additionally,
the automated Lead-to-Contact and Account conversion
workflow improved CRM efficiency by eliminating repetitive
manual processes.

A significant outcome of the proposed system is the
successful integration of the AI-Based Lead Conversion
Prediction Model. The developed prediction mechanism
analyzed lead-related factors such as customer interaction
history, lead source, engagement behavior, communication
frequency, and activity patterns to estimate conversion
probability. The generated prediction scores enabled
intelligent prioritization of high-potential leads, assisting users
in identifying promising business opportunities more
efficiently than conventional manual evaluation approaches.

The Dashboard Analytics Module provided real-time
visualization of CRM statistics and business indicators. Users
could monitor lead counts, opportunity status, ticket
summaries, and prediction outcomes through interactive
dashboards, enabling informed and data-driven decision-
making. The reporting and analytical capabilities improved
visibility into CRM operations and supported efficient sales
workflow management.

From a performance perspective, the system demonstrated
stable backend performance, secure API communication, and
efficient database operations. MongoDB provided scalable
storage and fast retrieval of CRM records, while RESTful API
communication ensured smooth interaction between frontend
and backend modules. Error handling and validation
mechanisms further improved system reliability and
robustness.

The results indicate that integrating AI-assisted prediction
with CRM automation significantly enhances operational
efficiency and opportunity management. Compared with
traditional CRM systems relying primarily on manual analysis,
the proposed framework offers improved workflow
automation, better lead prioritization, reduced manual effort,
and stronger decision support capabilities.

Overall, the experimental implementation confirms that the
proposed AI-Based Intelligent CRM system provides an
effective and scalable solution for modern customer
relationship management while establishing a strong
foundation for future intelligent CRM ecosystems
incorporating advanced analytics and AI-driven customer
intelligence.

8. FUTURE WORK
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Although the proposed AI-Based Intelligent CRM system
successfully integrates customer management functionalities
with predictive analytics, several enhancements can be
incorporated in future versions to further improve intelligence,
scalability, and business automation capabilities.

One major direction for future work is the development of
advanced AI-driven lead scoring and recommendation
mechanisms. While the current Lead Conversion Prediction
Model estimates the probability of converting a lead into an
opportunity, future systems can incorporate hybrid machine
learning and deep learning models capable of generating
personalized recommendations for sales actions, customer
engagement strategies, and opportunity prioritization.

Another important enhancement involves the integration of
sentiment analysis and Natural Language Processing (NLP)
techniques. Customer emails, support tickets, and
communication records can be analyzed to determine
customer sentiment and behavioral intent. Such analysis
would allow organizations to identify dissatisfied customers,
predict churn risks, and provide proactive support strategies.

The proposed system can also be extended through multi-
channel communication integration. Future versions may
support communication platforms such as Email, WhatsApp,
SMS, and chatbot systems directly within the CRM
environment. This integration would enable centralized
communication management and automated customer
engagement workflows.

Future work may additionally focus on real-time analytics and
event-driven CRM automation. Instead of relying solely on
static dashboard reports, streaming analytics and real-time
notification systems could be incorporated to instantly
monitor lead activity, customer interactions, and sales pipeline
changes. Such capabilities would significantly improve
organizational responsiveness and operational efficiency.

Another promising area involves AI-powered customer
recommendation and behavioral prediction systems. By
analyzing historical customer interactions and purchasing
patterns, the CRM system could recommend suitable products,
services, or follow-up strategies tailored to individual
customer profiles. This would contribute to personalized
marketing and improved customer retention.

From a technical perspective, future implementations may
support cloud-native deployment and microservices
architecture to improve scalability and distributed processing.
Containerization and cloud infrastructure could enable
deployment across large-scale enterprise environments while
ensuring reliability and performance.

Furthermore, mobile application development represents
another significant enhancement opportunity. A dedicated
mobile CRM platform would provide employees and sales

teams with anytime-anywhere access to leads, opportunities,
support tickets, and predictive insights, increasing operational
flexibility.

Overall, future work aims to transform the proposed CRM
framework into a fully intelligent and autonomous business
ecosystem capable of real-time analytics, predictive customer
intelligence, advanced automation, and personalized decision
support. These enhancements would further strengthen the
role of Artificial Intelligence in modern customer relationship
management systems.

9. CONCLUSIONS

The proposed AI-Based Intelligent CRM system presents an
effective and scalable solution for modern customer
relationship management by integrating traditional CRM
functionalities with Artificial Intelligence and predictive
analytics. The system was designed to overcome the
limitations of conventional CRM platforms that rely heavily on
manual lead handling, fragmented customer records, and static
sales workflows.

The developed framework successfully integrates core CRM
modules including Lead Management, Contact and Account
Handling, Opportunity Tracking, Ticket Management,
Dashboard Analytics, and Secure User Authentication within
a unified MERN-stack architecture. The use of React.js,
Node.js, Express.js, MongoDB, and JWT-based
authentication ensures scalability, secure communication, and
efficient data management.

A key contribution of this work is the integration of the AI-
Based Lead Conversion Prediction Model, which enhances
CRM intelligence by estimating the probability of converting
leads into business opportunities. By analyzing factors such as
customer interaction history, lead source, engagement level,
communication frequency, and behavioral patterns, the
prediction model enables intelligent lead prioritization and
data-driven sales decision-making. This predictive capability
reduces manual effort and supports more efficient opportunity
management.

The implementation and evaluation of the proposed system
demonstrate improved operational efficiency, secure backend
performance, organized customer management, and enhanced
CRM workflow automation. The dashboard analytics and
predictive insights further strengthen business decision
support and provide users with meaningful visibility into
CRM operations.

Although certain advanced features remain for future
development, the proposed system establishes a strong
foundation for next-generation AI-powered CRM ecosystems.
Overall, the research demonstrates that combining CRM
automation with machine learning and intelligent prediction
mechanisms can significantly improve customer relationship
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management and support smarter, faster, and more efficient
business operations.
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